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Table 1. Outline of concrete form plywood.

Sort of Mark of A company
. . Sort of JAS
plywood  plywood which obtained plywood
A Construction company A part were "Import, B-C", others were unknown
B Waste disposer Unknown
Used . . *
plywood C Construction company A part were "Madein Japan, B-C, F™", others were unknown
D Construction company A part were "Made in Japan, B-C", others were unknown
E Construction company A part were "Made in Japan, B-C, P
and "Import, B-C", others were unknown
F - "Made in Japan, B-C, F*", manufactured
from Southeast Asian spiecies
New - =
plywood G - "Made in Japan, B-C, F™", manufactured
from Southeast Asian spiecies and conifers
H - "Import, B-C", manufactured from Southeast Asian spiecies

Fig.1. Outline of used concrete form plywood.
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Fig.2. Moisture content of used plywood at sampling.
Note:

Ave: Average, Max: Maximum value, Min: Minimum value.
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Fig.3. Relationship between density and shear strength of plywood.
Note:

**: Significant at 1% level, *: Significant at 5% level.
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Fig.4. Relationship between normal condition and after boiling treatment

in shear strength and wood failure.
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Table 2. Results of bending test of plywood.

Moisture content Density Ev Es

Mark  Direction Ave Cv Ave (0% Ave (0% Ave Cv Ave Cv
(%) (%) (g/em’) (%) (GPa) (%) (GPa) (%) (MPa) (%)

A 0° 13.6 2.8 0.70 13.2 8.60 17.2 7.72 26.3 49.8 23.1
90° 13.6 22 0.71 13.1 9.05 16.9 5.71 18.4 49.3 21.6

B 0° 12.8 35 0.65 16.5 6.04 14.3 5.92 23.6 30.9 39.5
90° 12.9 1.0 0.65 154 10.10  27.0 491 25.8 48.3 20.6

C 0° 12.9 3.7 0.58 7.1 6.34 13.5 6.45 232 39.1 23.5
90° 13.1 29 0.57 6.8 7.37 19.9 4.20 21.0 344 223

D 0° 12.4 39 0.56 8.8 6.15 14.9 7.39 18.4 44.8 16.7
90° 12.6 44 0.57 7.8 8.61 134 4.73 11.9 40.6 15.5

E 0° 11.7 52 0.67 119 8.40 133 8.51 5.7 56.6 10.3
90° 11.9 53 0.66 9.2 8.76 22.6 4.98 194 473 23.1

F 0° 10.0 3.8 0.48 7.0 5.73 47 6.28 4.6 39.2 10.0
90° 10.2 5.9 0.49 5.5 6.25 14.3 3.15 144 304 18.7

G 0° 10.1 29 0.49 4.6 6.27 7.0 5.82 6.6 443 94
90° 9.7 32 0.48 4.8 6.24 8.0 3.25 11.7 29.7 16.1

H 0° 9.7 34 0.59 9.0 6.99 11.0 8.45 13.1 54.7 15.6
90° 9.5 33 0.59 7.1 8.47 8.1 4.66 8.8 40.9 24.4

Note:

Ave: Average, CV: Coefficient of variation, £1: Modulus of elasticity mesured by longitudinal

vibration, Fz: Modulus of elasticity mesured by bending test, o: Modulus of rupture.

7= (r=0.26) . MM HAEBULH AL ARENFEMRD TICBEI L, SHROMD K LHHE

MICEDHMDTD Egg METF LI Z L3005, BE L 90 ET MDY 2 775 (Epgg) D

BfRTIE, BBl & A EROEREROBEE ZFRBETHD, EHL5H&EWVIED

BN R N7, HERFEAERD Ep 38 EHR LD SHBREN LMK < BYRERR A

HEFTIZBEL WD, ME L OHBELIEOMHBEANR O, REREVITRD )

272 Epoo (T Z G DFRBIRE DL LME DA T H IZ R E ZEWTRBO bR h o T,

ZIZT. INHORERICK L THEKROMREDHEN G EE LT, 5 7714 8WD ExgliFh

%*%Eij—éﬁ*}j@w\?yﬁ’f%;&%)ﬂb\f&ifﬁj—: & z)i‘wc‘\% 50

Egy= (Evili+Ey;+Evysls) /I

Eggo = (EvalytEvaly) /I
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Fig.5. Relationship between density and Ep
Note: **, *: Refer to Fig.3.
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Fig.6. Relationship between density and £
Note: **, *: Refer to Fig.3.
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—.
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Fig.7. Veneer construction and moment of inertia of area.

Flo, YU RO DB DK S TS E ORERENC £ 5 ¥ v S REUIAE R A
DEIE BB LI PHNRENFOND ZENEND LR TEY " 5 745D EL
(THR DY v TR E & % OWHAE CEARZ DT T2 FHHEERE L, KA TRETE 5,

Evo= (EvidtEv3AstEysds) [Ap (3)

Eroo = (EvaAy+EvsAs) IAp (6)

Z 2T, Eny EroolT 0090) EEHHDOEMD By Ap iZARDWIHEFE. A41,42,45,44,45 13558
IRITDHEROBHETH D,

7. (3) ~ (6) A CITMEST 171 23 ) D 5 1) & AT T 5 HAR O o 7RI R THE AR
THHRDY v 7RIS TR S W (B G R OEROY v 7R EBE LT D
B EEAFEAGRD Eggg DERETHDHZ LD, @ RUTB T, HEHFEAGK
D Eyy BEW Evy ITHRAWRERBRECTHD Z LB¥bnd, Thbb, EHFEAGROT
ZOHITIEY U 7R BOBETIZR bR, o, ZO/RRENL, IO E D IS
& IR D Evy METF L7 & 13#F 2 12< < Q) RIZB T DM EHERD Egy DX T I
EyBIREsDERTIZLZ2bDEEZBND,

o, EHEHERD Eyy 25 Eg ICHANTIR TR0 &0 S fERIFRD & 9 ITHEE T
5, Q)ATEHLITEDD LBXO LOWRPENTZD, Evi B L Evs DIRTIZE D Ego
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BROEE L TR S OBAfR % Fig.8 1T/ d, HE &M v o 7RO BfR & Rk OB
MTHY, FmEHRTIHEEL 0 EHMOMITHRS (0) OMICEWIEOFEAN A Sz o
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ERROME 13/ S SHBERBUIIKS oo 7o, 2, %

GO RN FEREMR B O—HOBRA TIX 0025 10MPa A & I

(Ao 72, — 7. 90 FEETT IR O #i T 58 & (g9o) TIFAE M 3 A58 & 8 B AR O[3l

JFER->TBY, WM ICETALNR ST,

FE B DM

WbDEEZOND, HHFEHABRD Eg X 0o MET LIZIRRNIS DV THEE 7 5 RT3 44
LEIRDD, ARDEINTYOK, Folfz i D ik

27V — b OITIA BRI & 1) IR

LTHERITE %,

120 I I | |

New pIywood

Used pIywood
y=31.4x+24.4 (r=0.23)

< 80 |
o
S 60 |
N

40

20 |

04 05 06 07
Density(g/cm %

08 09

Fig.8. Relationship between density and ¢ of plywood.

Note: **, *: Refer to Fig.3.
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AEE U 7 B FEPERE OB DA A AR 2 BT 2GR OO E L THAHT 2B
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B DEEZOND, o, BIRO L 5 RERORE HIECET 25K 13 72 S,
BAENORTEZBETE D RELE 2 biLD,

TR R D AROLITRIEE O —FRICIRE S, PIEERO BRI S FI O MERE
EHEFFL CWD Z LR bhode, DR E L CREZRHEITYERE O L HEIIAFIE LAy, A
FHEMOREREICHREZ S LGS, RO ITIERRITRERK ORISR E {KF
THD, DR E L THERIMTFERIISIEESS 2V EZXLND, LEN-T, EF

rEeA iz @ TE L, DO BT VERE & O D DITEAIH TE 2 aTREME &V,
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2) FUBMRY IR LRBRIZI T 28 & AWR S OBILRIT TSI TIEE W IEOFBI 358
O BT (=0.75) | HEHFAERTIIAHBENMES (=0.35) BEMEREOK TR A LT,
ZHFERDOBY ELFERIC L2 BEBOFHICE D bDEEZ BT,

3) HEHEAEROHEIT Y > 7478 (Ep) 13 0 FET WA TIEFT AR LD B T223, 90
JiTa T Ak & RRRE TH 72,

4) FERFEHERO IS 38 S 13 Eg & [FERIZ 0 BET A TIIAR T L7223 90 G Tidig L A L
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HTPERE DAL R o=y, NIEER O BBITIT & A RS LA R B2 LAy
27,

KAFERDE | EHERERZHFRHT 2O W O OHFANAGEREDSFEIC 20 . 21
LOREE 7 VT T25Z LIX o THAMHO TR R ST,
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3.1 [FL&HIC
B2 W CIL, B A GIROBEAEMERCHITERELFHE L., AROBAAICETE
RBaelTolc, TOMK, MITIEROHLITIREE O —HICIRE S, PEHE O BRI S 4]
DPEREZMERF L TV D Z & B S, BRI O RTEENE DS /R S viz, BEAM O HAHIZE
TUE. BEMEAM Zfitg s YRR YT Tk wA R S L TR Y
LTHHLE S &3 205EH6 08 H 505, REFOHEMEHI B W TEZ O & 9 sl
T ST el E AR AT E I OB THEWE TSI TS 2 En b,
TN EEMEE LTHERMMATEE, BEE TOMMALER CE, KEEROH RS
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RIETHBIOWTHRE Lz, £z, EXRHAGKEZRIET 256 ORMBER O &M

RERE 21T > 72,

3.2 HEBAE
321 BAESHROBEE

BAEEGH LT Figd (R TH ARG Z OlE LTHM L, T OREEIZHRK
RAE LTI RBERAARE LIcb DO Th D, AT, BEAGHRORESE L, W%
B, D 1IBDLFMOREEZE 4 L L, DD RMGIAE T 6] & AR OMEHETT 1 23 AT 72
DEVATH, BERT Db DOEERMLEERT D, EHFEAERITTHED AT Y FRRKE N
e, —ETEOBAEAGKE LT EF2121E, ORI TSI LB 72 D A3
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Core plywood (Waste plywood)

P type V type

Fig.9. Configuration of reconstituted plywood.

322 HETIE

FAEAHRORE T % Fig.10 (R T, BEIZITL v B AT 2 F (Shorea sp.) JEA D & HIHI
Licm—4 U —HREHH Lz, OB, BTN O R ) FEEE T E ORIMH AR
ZAFL, RBICAE L, ZHDIETXTAWMES 12mm, 5 77 A ko BERER T
b5, DIOEKFIZERDRERNEIZL Y KRELS BT o7, EBRENITEW
THRAK 1 L LD AR EAT o 1o, Fo, DHRIZEROHEMR OIE B, B OMHE S
BEATVDLOITEFRIC LV RIREL, SHICKREIIMELLaLr 7Y — NMEDRY)
IAFICE o THRE Lz, BIHABII I LRFCA U7 Bl fLIZES D &2 A A THs
TOON—RIITHDZ EMND, ILDZENTWDOWRICIEEE O BHIERIM IR £ 72 13K
BIEMER) OHDIALEIToTo, Fo, DIROEZ ZHix ., REIAE Lz gEx 2o

BARETHIZOICL YA —Z2 VT 10.5mm~11.0mm (272 5 £ THEI L 7=,
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(1) Collection of waste —P (2) Moisture conditioning
concrete form plywood ¢

(3) Visual selection

-

(4) Removal of residual
concrete

v

(5) Stuffing holes

-

(6) Sanding and trimming

v

(7) Jointing
Veneer peeling (Completion of core plywood)
Veneer drying —P (8) Adhesion

v

(10) Completion of ¢ (9) Trimming of reconstituted
reconstituted plywood plywood

Fig.10. Manufacturing process of the reconstituted plywood.

323 HEBAOHE
(1) HHE S O

HARE X% 1.0mm & 2.5mm @ 2 SHHIZF%E L, Fig. 10 IZfit> CTHAAKZRE L, &
ERMF% Table 3 ("9, REITHM LI BEROKEEE &L GKRKEOVEIL, ZhEh
0.54g/cm’, 6.6% CTo - 7=, M LIz 0D BREESGE DB E & SKREOTEEIE, ZhEh
0.63g/cm’, 11.9% T > 7=, LHROFESIT Figll \ITR-T Ay hPaAf b+ BI) &L, 7
=/ —/VEEREE Al (DIC AL B AR Y <~ ##, HD-2305) % MW CiTo 7=, #EA1E. Figl2
R T LA BRE N SENEMZAT2ODOBEEZHANTA Y 7V RIZLVEJEL T
1ToTe, BESRMT, BVEIRE 130°C, JEMEETS) 0.8MPa, BVERFM 10 43 & Uiz, (Al £
FNX Fig 12 OIGEIZERLE L7 5 KOARNV M E2fid D Z LIV INZ, ZOROENITE X

% 0.5MPa f2ETH > 7=, LR & B OB IZITAKMERE D — A Y o7 13— FREEEA] G
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PEREZEMEY . =4 - KR-M42, ZEHEH : AX-45) 2 L1z, BRI A — T — 0O RICHE
WHHIZ D& 222g/m> & L, 22—/ K7L A2 X 0 JEHEET 1.2MPa T 60 4y [ ERE L7,
BAAGHROAE ERVIEX L, 1.0mm B EZFH L0 B XL Z 12.5mm (UL T, 12mm J&

AH) . 2.5mm AR ZEH L2 0AB L% 15.5mm (BT, 15mm EAHR) Th 5,

Table 3. Manufacturing conditions for reconstituted plywood in relation to the effect of veneer

thickness on bending properties of plywood.

Sort of plywood Reconstituted plywood

Type P
Joints BJ
A (mm) 78

B (mm) 470

L (mm) 468

Thickness of veneer(mm) 1.0,2.5

Thickness of core plywood 105

Number of samples 8

Note:
P: Refer to Fig.9, BJ: Refer to Fig.11.

l l
BJ HLJ  35mm
e 4
SJ3 SJ6

Fig.11. Joints of core plywood.
Note: BJ: Butt joint, HLJ: Half lap joint, SJ3: Scarf joint of 1/3 slope, SJ6: Scarf joint of 1/6 slope.
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Core plywood

Joint l

<« Bolts

Hot Press
Steel plate

Fig.12. Jointing method of core plywood.

(2) AR OB

DR DTSR OBFHT, DROADEEB L O OREmICHER ZHE L HAEAK
DBAD 2 FIEHICHOWTIT o 72, AL Fig11 (233 4 S&F L L. HLI 1B BRI
DRWZIEIR (N—=T7F T Va2 ) | SI3 &SI IERNZNEN 13 BLV1/6 D
A —T7VaAr hThb, fESME% Table 4 1277, DHIZOWTIL, Fig2 @ (1)~ (7)
DFMECOEN RS U, B L7720 B ARERE OBE & 5KEOTEHIE, 2hZh
0.58g/cm’, 9.7% CThH - 7=, HAEAGHIZOWVTIE, HEHRESOBGEERE (Bdo 33.1 iz
FR) (D& REHICHEET ZHMNESE 1.0mm & L, /iR & RIS O & B U,
Btk 288 L CTHAEARRE Lic, REIMHEH LI EROKREE &L BKREOYE L, £
Zi 043 glem®, 12% Th o7, BEEROEEFRMITAR EFAKETHLN, Ah—T Y
A v FPOEGICEWTE, AT Imm BEORENAEC D008 TEMEE 2 BE L

79-
—o
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Table 4. Manufacturing conditions for reconstituted plywood in relation to the effect of jpint shape

on bending properties of plywood.

Sort of plywood Core plywood Reconstituted plywood
Type P P,V
Joints BJ, HLJ, SJ3, SJ6 BJ, HLJ, SJ3, SJ6

A (mm) 225 225

B (mm) 450 450

L (mm) 450 450
Thickness of veneer(mm) - 1
Thickness of core plywood 11 11
Number of samples 2 2

Note:
P and V are shown in Fig.9, BJ,HLJ,SJ3 and SJ6 are shown in Fig.11.

(3) FERHELGKD R

FREOBRFHREREZE E 2, EH EOMEROEE & EHMEOFMAZ B E LT, K
BAEAGROREZIT > 72, HH L7200 R S OFEEIT 954mm (K 1712mm | f/h
549mm) . 08O FLEEIE 644mm (K 900m, /) 460mm) Toh o7z, Zh b O.LHE M
W C Fig 10 O FJEIZHEVY, 600 X 1800mm D ~HED A/ Z & Lz, BAIRIT Fig.11
® BJ & L. Fig9 OFATRLE L OB A A Bl Uje, Btk & Gl i % Table S
R, REICHA LIZEROKREEE & EKREOFEEIL, TR 043 glem’, 8.5%T
bHolz, HEGRERLET 5124720, Fig10 o TR0, O)BILVTO B\ THEE
HEL, MESEEY ZHM Lk,

OB AR OEEEPERRILE 2 BICBWTHRAT L TWA e, 22 Tik, REHRE DR
M OBEEMERICOW TR Lz, B LEZERFEGRICOW T, PATRB L OERRZ
NEI AN D 75X T5mm OHEORBR A A 4 A § O8I L, B JAS 121> T 1 FHiz
&I HERBR AT o 72,
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Table 5 Trimmed dimensions of core plywood pieces and number of waste plywood pieces

collected for this study.

Symbol Type Joints A (mm) B (mm) T (mm) n
PBJ P BJ 465 640 10.5 27
P BJ 930 640 10.5 14
VBJ \Y BJ 465 640 10.5 59
Note:

A: Dimensions of core plywood shown in Fig.9.

B: Dimensions of core plywood shown in Fig.9.

T: Thickness of core plywood

n: Number of waste plywood pieces used for this tests.

P and V are shown in Fig.9., BJ is shown in Fig.11.

3.2.4 HITEER

BE U 72D K OHAAHIE. A JAS (REEH G 18 120> T 3 sihiF 3Bk
AT HT Y o VR B RO IR S (o) R L7z, BBUAOIFIX S0mm, A8
ANIRED 24 f5 & Lic, BRJE S OREHI W 73R BRIRIT . AR OMGE ST x4 25 A%
DI 0 FEFHIE L 90 EH DG D &G 1 b ZNEiL L IET SRIRL G5 TE
NZH 8K & L7z, Ml T 5BR IR D4 BTk 5 D AR DA B OB T EEAE 2 TR E LT,
TR OBEHT W2 BEBRIR 1L, RIROMKET 1 & 2N DT L 0 MO E L,
BB LALD D 4 REREL, 1§27 84k E Lz, B 3B o fif H AT A o i
E—EsE, £, A E LT, BEHOEVODREB X OHAESH (LT, NI 12
WTHREBRZIT o7, WTNORBRIZHEWTH | BBRIAZ 20C-65%R.H. O IHIREIRER N T
L, HEEASERICE LRI EZIT o7, BB 7%, RO A0 H L,
MAREYEIC L0 HKEEWE LTz,

FEREBAEAGRIZOWTIE, Ro JAS (227 U — MMIKHEHR) IZiE> T, AN

1500mm O H AL S 3 mln i TR 2470 T v o SR (E) 2 H I LT,
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3.3 HE#HER
331 REHRESLBESROHITHERE

FHEA R O i T 3B AE R & Table 6 127”97, 12mm JEGAD 0 B 71 Tk, faf B A0 5 B
NS CHEENE U720, #AMICAELLMTE—A 2 M2V T o 2EH LI,
15mm JEA R TIHEE AWTEE & ff RIS 3 1T 2 i iE O 2 FEEAFEIE L TV ey, filkE
IRF D e KA EAED O 0, Z3KROTz, LT3 > T, 15mm JEEH TIL o 208/ N L TV 5 7]
RN D, 72, TAMNIT I o THREE U723 BRIT 0 BEH M TIE SR, 90 EE AW TlE 1
KThoTz, 15mm JESHITI T 2 AWML, #MES MmN 2 ACEAZT 5 R (0
FEHRTIHEHBEAARO 2R WIE4EHE, 90 EHRTIE3EH) Ickifsr—1
YITUTIZEDEOT, WFRHERINGE < X O R THEENET Lk, AKET RIS
FR LT,

B L E, OBRAE SR AHROME 7 L A8 T Fig13 12577, 0 LB O Eyld 12mm JE
AT ER E D BARVME & 7o o 7223, 15mm JES R TIEHT AR & [FFRRE 00
VMEZ R L2, 90 FEA MO ETHIZ 15mm ESHR THMAR LD 00 VME & 2o 7
25, 12mm EASHR TSGR EFRE Ch oo, AtROdTERRIX, e mn 2
TN U CPAT R R DIER Z SR, 0 RO ERD Ey. o 23U, 90 5 A D
Ep. oy METT20O03EETHY 2 KRBROMES Zofm &~ Lz, HESGROR

28 7coTE, B ERE U CRERMREZMT L O REFKREI ZRET L 0LE
Wb, BRD JAS THEMHAARD E XERT A XOMIFRERIC L > TREHMEL, 0
TR OFEEEMEIX 12mm JE X T 7.0GPa, 15mm JES T 6.5GPa L L& EH TS, Fiz, #
PG D 0, IZBT 2 HE TV 03, MEE AN 1k (kS E B-C) Tt 0 Lo
FEYEMEIT 12mm JE S T 24MPa, 15mm JE & T 22MPa LA E & EH T D, 12mm EAKIC
F2 0 EHMD Ey,, opld, TXTINHOREFARIZLTNDZ bbb, REHRE
S 1mmBELNIFHSTHL EE X LT,
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Table 6. Results of bending tests of reconstituted plywood.

Type Direction Moisture Density Ev ob
content (%) (g/cm3) (GPa) (MPa)

R12 0° Ave 10.8 0.64 7.98 39.7
CV(%) 35 10.5 8.1 12.4

90° Ave 10.9 0.62 5.08 41
CV(%) 2.7 14.8 29.2 334
R15 0° Ave 10.4 0.64 10.79 62.5
CV(%) 2.2 10.3 8.7 11.4
90° Ave 10.7 0.64 3.01 30.4
CV(%) 32 84 32.6 36.3

Note:

R12: Reconstituted plywood of 12.5mm in thickness,

R15: Reconstituted plywood of 15.5mm in thickness,

Direction: Direction of bending stress to the grain of face veneer,
Ey: Modulus of elasticity (MOE) , o,: Modulus of rupture (MOR) ,
Ave, CV: Refer to Table 2.

15

12

Eb (GPa)

| |
Direction :0°

A R12
B R15

O New plywood

| |
Direction:90°

New plywood:

3 =

New plywood:

y=19.7x-3.3(r=0.93)
|

A
| y=10.8x-2.0(-=0.83) 4 74

Density(g/cm %)

0 | | |
0 02 04 06 038

Fig.13. Correlation between density and £y,
Note: R12, R15, Direction, Ey: Refer to Table 4.

New plywood: The data of new commercial concrete form plywood'"” .

10

Density(g/cm %
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332 HEEMKLBLEEROBMIFMELE
(1) for s — 27 HfR & Atk
TR R 2 DROBDOGE L BAEAROEEGE £ LT Table 7 1273 F, DRO A
PGB LOHEGROGEIZHBIT 5 ENENOHETIROREN e fif F — A0 dh#f %
Fig.14 (1273, DDA DA TIL, BIIZLBIREN TEMMICHEE L-Dlzxt L, Zofh
XIS D & kB2 R Uiz, HLI, SJ3. SJ6 (X5 [RM OSBRI A D BRI 000
HEPMMET L, ZOBELMEIEML TO<BMARD bivi, HLY 3R EEEE O
IR ER TR RSN WORFEH Th o7, Ziud, HL] O#EAETIXTIE Y flHE
ICEBENBA 5 T2 BRITHEA IR > COKFEHEICBRPER T 272012, Brim A 2mic
b Lignz & PRYREEL T b b o s #EEINT, BAEAROEE T, WTho
BEATIRICEBNTE NI AN TRREEREOZENA/NS < HRMWEEIZELZRITR
W EAR TS A DA, S A5 BRI 0 AR EE G A4 T O AR MBI L. DR DA
IR T2 TR RMICERT 2720 L Bbhd, WTFhoX A 7 bEGERICL -
THRAMWEMITRR D bOD, ffE—EAAROZEEICKREZ2ENTRD LR T,
Fig.15 (3 VATRL O FHASHIZ B T DEEMER OB TH 03, WITho XA 7L LE[REAO
BEAHEISERT 5P RE CTh o7, #EAMOMMEIEL, SI3 & SJ6 AR A3 E T T
W73, BI & HLY (ZARTEBREWT 2213 & A EFED IR WBE D TR Td o 7=, £72, BJ & HLIJ
D—FTIT, BERFICERIC220MIND O Y | Hid THalER 22 I EMER 2 7R

L7,
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Table 7. Results of bending tests of core plywood and reconstituted plywood.

Sort of Type Joints Moisture content Density Eb ob Evw/EbNy  ob/obNy
plywood Ave (0% Ave CV Ave CV Ave CV
(%) (%) (g/lem) (%) (GPa) (%)  (MPa) (%)
Core P BJ 10.2 33 0.61 43 492 340 35 46.1 0.82 009"
plywood HLJ 103 5.0 0.61 35 411 16.6 113 128 068" 031"
SJ3 10.5 1.1 0.61 9.2 6.24 12.5 17.9 119 1.04 049"
SJ6 10.5 1.1 0.54 142 531 14.8 18.7 17.9 0.89 051
NJ 11.0 1.0 059 23 6.00 203 36.8 287 1.00 1.00
Reconstituted P BJ 8.9 12 0.59 24 7.17 6.0 329 84 0.97 0.62""
plywood HLJ 10.0 32 0.59 6.9 7.02 9.1 48.0 7.8 095 091
SJ3 10.7 5.7 0.63 5.0 8.48 12.1 453 7.7 1.14 0.86
SJ6 10.7 43 059 68 7.62 17.1 51.9 9.5 1.03 0.98
NJ 9.0 1.6 0.61 8.6 741 24 529 29 1.00 1.00
Y4 BJ 8.9 23 0.59 4.0 6.59 24 352 9.1 082" 056
HU 102 28 058 83 703 67 434 87 087 069"
SJ3 10.2 6.0 0.61 8.5 7.67 10.4 29 9.9 0.95 0.68"
SJ6 10.6 0.4 0.61 6.6 8.14 6.2 58.8 6.6 1.01 0.94
NJ 10.2 32 0.61 L5 8.07 10.7 62.7 17.7 1.00 1.00
Note:

P and V are shown in Fig.9., BJ, HLJ, SJ3 and SJ6 are shown in Fig.11.,
Ave, CV: Refer to Table 2., NJ: No joint specimens, Eyy;: MOE of the plywood without a joint,
owny: MOR of the plywood without a joint. **: Significant at 1% level, *: Significant at 5% level.

700 1200
Core plywood Reconstituted plywood
600 /"\ 1000
500 / i
_ NJ 800
Z 400 z / SJ6
g 300 g / BJ
I
~ 200 [ AT \L 400 |
— HLJ 200 HLJ
100 S 3 1y
0 1 1 1 1 0 1 1 L 1 1
0 3 6 9 12 15 18 0 3 6 9 12 15 18
Displacement(mm) Displacement(mm)

Fig.14. Typical Load-displacement curves in bending tests.

Note: BJ,HLJ,SJ3,SJ6 : Refer to Fig.11, NJ : No joint specimens.
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Fig.15. Typical failure modes observed in the bending tests.
Note:
BJ,HLJ,SJ3,SJ6: Refer to Fig.11.

2) BT IR R S

B L EBI W, OBRZ OO A DS L BEGKOEE %A+ T Fig.16 12777,
DR D HDGEIE, Ey 13 BI @ 123 1.1GPa & EFITIRVMEZ 7R L7223, £ DAl 3.5GPa
UL EDflEZ R U BETIRIC & 2 B 2 3380 b 72, 0, 13 NJ>SJ6>SJ3 >HLJ
>BI DIEE 720 | BEETEROEWAATEICKR AT, BEGROE AT, AT, B L
b By 1T L OB E o 1= DIkt LT, o, (B EE & OARBIIEERD e ho T, i
DEWTIE, EBE N o IZBE L EOMHENRDOOND Z & P FAEGHIT E M
LT, BHOAREIZIZFEEOMERIMTE SN EEZ NN, o, (B L TIE, #@HF
DEREITRRDMEREZ RT EEZDOND, BEGD g, D FEIEIZ NI>SJ6>HLI>SI3
>B] ONEE 720 DR EIZERBEOBR TH o722 02D, HAEBRKD o, IITREHK
DPEREIZIMNZ TOHRDOMR B EEHITIERT 2 b0 B2 b,
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Fig.16. Relationship between Density and E, or oy, of core and reconstituted plywood.
Note: BJ,HLJ,SJ3,SJ6 : Refer to Fig.11, NJ : Refer to Table 7, E\, oy, : Refer to Table 6.

. Significant at 1% level.
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Table 8. Measured and calculated values of the bending properties.

Joints Ev cal Ev/Ev ca Ob_cal 0b/0b_cal
BJ 7.17 1.00 28.2 1.17
HLJ 6.68 1.05 329 1.46
SJ3 7.98 1.06 36.9 1.23
SJ6 7.41 1.03 374 1.39
NJ 7.83 0.95 484 1.09

Note:
Ey, ov: Refer to Table 6.
E, car: Calculated values by equation (7)

0b e Calculated values by equation (8)
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Table 9. Results of full-scale bending tests of reconstituted plywood.

Symbol n Density(g/ cm3) En(GPa)
Ave CV(%) Ave Max Min CV(%)
PBJ 12 0.60 8.0 8.98 9.65 7.68 5.8
VBJ 14 0.59 6.6 8.22 9.06 6.72 8.2
Note:
n: Number of samples, £E,: Refer to Table 6., Ave, CV: Refer to Table 2.,
Max: Maximum value, Min: Minimum value, PBJ,VBIJ: Refer to Table 5.
Table 10. Yields of core plywood at each stage.
Symbol Initial Aftersanding  After trimming After trimming
(stage(1)) (stage(6)) (stage(6)) ofreconstituted plywood
(stage(9))
PBJ Volume(m3) 0.3120 0.2692 0.1714 0.1559
Yield(%) 100 86.3 54.9 50.0
VBJ Volume(m3) 0.4223 0.3616 0.1843 0.1673
Yield(%) 100 85.6 43.6 39.6
Note:

PBJ,VBJ: Refer to Table 5.
Stage (1), (6),(9) : Manufacturing stage shown in Fig.10.
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Table 11. Summary of the houses and plywood.

Mark Area Construction Durations Total Mark The gathering Composition Dampproof
of method of floor of place of floor sheet
house use area(mQ) plywood
A Asahikawa CB 30 24238  A30-JF Japanese style roomof 1 X
Ist floor
B Sapporo IC 30 107.03  B30-LF Living roomof 1st floor I O
C Sapporo IC 28 96.47 C28-KF Kitchen of Ist floor il (@)
D Sapporo JC 16 124.62  D16-KF Kitchen of 1st floor | (@)
E Sapporo IC 25 93.36 E25-LF  Living roomof 1st floor I (@)
F Muroran IC 33 99.37 F33-JF  Japanese style roomof 1 O
Ist floor
F33-JF2  Japanese style roomof 1 (@)
2nd floor
G Sapporo JC 28 100.52  G28-SF  Store room of2nd floor v X
H Sapporo JC 29 111.78  H29-JF Japanese style roomof 1 O
Ist floor
H29-JF2 Japanese style roomof m O
2nd floor
I Kushiro JC 24 161.68 I24-LF  Living roomof 1st floor AV O
124-WF  Western style room of \Y% X
2nd floor
Note:

CB: Concrete block construction, JC: Japanese conventional post and beam construction,

I : Flooring+Plywood, Il : Plastic sheet+Plywood, II: Tatami+Plywood, IV: Carpet+Plywood,

V: Carpet+Plywood+Boarding,

O: Present, X: Absent.

-48 -



1 {°

Dressing
Kitchen room

Japanese style room

Entran

1574
A1

%
,
J
O dapanese )

House H ® Extraction

positions

Living room

o0 ) [:]

Store room
Japangese Kitchen
style room
4

N
® Garage

Living room Entrance

House |

Fig.17. Examples of first-floor plans and extraction positions of the used plywood in investigated

houses.

-49-



4.2.3 5liRE AMEER

B e, ARSI X OMEES LA L 72 B IRENEIT DN T, A D JAS IZHEL |
FlEE D H AR Z 1TV AR S 36 L ORI R 42 R 7-, 7238, B D JAS T,
BT 2 DR DIE S DA 1.5 LA E 2.0 KimD5GE1E 1.1 2, 2.0 BLE 2.5 RiO5E
12 ZHAWRBRIICRLLZ L LRS- TEY, ARV TH ZORBERLCT-EA
WriR & CTREM L7z, Sl AWEERIL, T X THBR A % 20°C65%R.H. O 1R I 25 T
L. BEEAMERICE LIBITIT o 7o, BESLE L= GHIZ >V TIE, RRUTE Y EA
Wik SFRAFR R A R L7z,

R=S4/S, 9)

Z I T. SAITHBALER L O AW X So 13 LALERFT O AWTTE X TH D,

4.3 HEREER
431 ERBRBICETS2ARODEKE

FHEBREE T2 2 AWREEEE DG /K= % Fig.18 (2757, G28-SF 1Z. T 30.9% & FE
HIC@mWMEZ /R LTz, 20T 2 BO/MNBEIGHICEH SN DTH L0, atke
—~y b OBEREICHREAKDSE L TBY, IEFITH LWKDREICE M T D L
FExbhd, £lo, A30-JF I FEH T I82%E MWEEA R LT, ZOFEEIF= 7V — KT
0y 7ETHDIN, KR TFRREHHAEIZ 2> TWDICHEDLLT, Mlkim, KL IR
HEAEINTE LT, K FREIC TSR EER S LTV, SO KR
FUERFOBD B L ) AMFEM L0 bRV E Sh, BB S "X, MUF T4 L 2R
AR D 20CI5%RH. T DM 5 KR ITRITIEFE T 17.1%., FIRIEFE T 17.7% Th o7 &
WELTWD, A30JF X2z LIRS EKBTHL Z LD, ZOETORTIENRY O

EIRERE ThHoTb D LHRIND,

-50 -



<

<30

c

o)

L

S

020 1T

o

=]

2

2

o 10

=

O_
L b b b b ow N oL L N W
2 7 X ¥ 4 5 L g L 4 =
©O O o b WV O P H o T <« o
SEEs B dad

Fig.18. Moisture content of used plywood.
Note:

Vertical bars denote the maximum and minimum values.
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Table 12. Results of adhesive properties tests.

Mark Density Shear strength Wood failure Rss Rt
of (g/cm’) (MPa) (%)
plywood  Ave CV(%) Ave CV(%) Ave Max Min
NP1 0.48 7.0 1.37 26.0 70.6 100 10 - -
NP2 0.59 9.0 222 24.1 924 100 10 - -
NP3 0.66 8.9 2.26 15.7 70.6 100 10 - -
A30-JF 0.58 1.9 1.05 24.1 40.0 100 20 0.53 0.29
B30-LF 0.65 2.0 1.43 10.1 18.0 50 0 0.62 0.75
C28-KF 0.52 53 1.23 16.6 64.0 100 20 0.73 0.86
D16-KF 057 34 1.81 14.7 71.0 100 30 0.92 1.01
E25-LF 0.70 2.6 1.40 11.7 43.0 100 10 0.55 0.58
F33-JF 0.61 1.4 1.42 11.1 52.5 100 20 0.67 0.62
F33-JF2  0.62 4.4 1.45 19.1 49.5 100 20 0.67 0.69
G28-SF 0.71 1.6 1.71 21.6 27.5 60 10 0.67 0.40
H29-JF 0.46 1.8 1.13 212 69.5 100 40 0.78 0.77
H29-JF2 048 1.9 1.32 10.1 68.5 100 20 0.87 1.38
124-LF 0.72 3.2 1.81 17.5 76.5 100 20 0.70 0.83
124-WF 0.61 2.8 1.53 21.8 69.0 100 20 0.73 0.85
Note:

Rss: Shear strength retention calculated by the simple regression line.
Rrr: Shear strength retention calculated by the 95% confidence limit line.
Ave, CV: Refer to Table 2.
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Fig.19. Shear strength and Wood failure of plywood.

Note: Vertical bars denote the maximum and minimum values.
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Fig.20. Relationship between density and shear strength in accelerated aging treatments.

Note: The regression lines are as follows.

Normal condition: Closed type; y=3.849x-0.268, Open type; 3y=3.905x-0.613, All type;
y=3.867x-0.435

2cycles: Closed type; y=0.072x+1.405, Open type; y=2.380x-0.139, All type; y=1.107x+0.694
4cycles: Closed type; y=0.326x+1.062, Open type; y=0.739x+0.539, All type; y=0.508x+0.816
6¢cycles: Closed type; y=0.295x+0.788, Open type; y=0.173x10.649, All type; y=0.169x+0.756
8cycles: Closed type; y=-0.252x+0.806, Open type; y=0.131x+0.484, All type; y=-0.050x+0.639
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Fig.21. Shear-strength retention and wood failure in accelerated aging treatments.
Legend: @: Low density (p<0.55g/cm’), A: Medium density (0.55 = p < 0.65g/cm’),
M : High density (0.65g/cm’=p).
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Fig.22. Relationship between density and shear strength in actual use.
Note:

The solid line indicates the regression line of the new plywood.

The dotted lines indicate the 95% confidence limits of the new plywood.
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Fig.23. Relationship between calculated shear-strength retention (Rgs) and true shear-strength

retention (R) in accelerated aging tests.
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Fig.24. Calculated shear-strength retention in actual use.
Legend: @,/\,M: Refer to Fig.21.
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Table 13. Results of regression analysis.

Regression LD MD HD
equations
(13)R=1-kt'> AAT R=1-0.184N"*(+’=093) R=1-0.196N "(-’=0.93) R=1-0255N""("=0.98)
AU R=1-0039x?(-’=0.75) R=1-0.059X""(-°=0.70) R=1-0.071" "*(+’=0.89)
X/N 2.8 111 13.1
(49 R=k'  AAT  R=0.899" (+’=0.99) R=0.890" (r°=0.98) R=0.834" (+°=0.94)
AU R=0.992% (+°=0.74) R=0.987" (+°=0.78) R=0.983" (+°=0.88)
X/N 13.3 8.6 10.7

Note:

LD: Low density (p<0.55g/cm’), MD: Midium density (0.55=p<0.65g/cm’),
HD: High density (0.65g/cm’=p),

t: Cycles of boiling (N) or periods of use (X), k: Regression coefficient,

*: Coefficient of determination,

AAT: Accelerated aging tests, AU: Actual use,

X/N: The periods of use which causes the adhesive deterioration equal to one cycle of boiling.
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Fig.25. Shear-strength retention with regression curve in accelerated aging treatments and actual
use.
Legend: @,/\,M: Refer to Fig.21.
Note:

The regression curves are as follows.

Equation (13) : Low; R=1-0.184N"?, R=1-0.039X"% Medium; R=1-0.196N"?, R=1-0.059X"", High;
R=1-0.255N"?, R=1-0.071X"7,

Equation (14): Low; R=0.899", R=0.992%, Medium; R=0.890", R=0.987*, High; R=0.834",
R=0.983",

436 RIAERROMRESIETA

EAWITR S OIR TS RO HFEREHET 2561001, BELOHEAKRELY b
RERICEAMBIN EOREREL TWDEIDNEEICR DS, £ 2T, Fig2s IR LEHE
FEREE T OHALHIFRIZ DU T e A A iR S 2@ & i x| e il oo S A2 3l A 7o, (13)
(14) A & BAEESLRBR O RPN TITERE A2 B R L TWH 28, (13) LR i 2 4k
RLTWtaDELE RS0, 22 T4 X2 W, ROV OEAW RS &2
Fig.22 (2817 5 FHRMEICRE L, Fig25 A FTOKDO LI IZHEAWREIPMET T 256 D &K
ETDHE ARDOBEMN 0.5, 0.6, 0.7g/cm’® DIFA BT 5 RO MR S D21k
I% Fig26 D X 912705, mEEARTIL, PIHEREON—FH THILEEREHW -, B

ORI W THRE FE AR OMERE & R DR R & o7z, BUTONEREH AL

-62 -



W TIIEE AR O MR S OFFRIS NI E 0.4MPa L ED TR Y | R E O H
TIEZOREEL ER>TWDH2, REERETO X 51, BHARIZ O o 7ok o
HERBETHEAIIEIINE TR ATEEEN R I, ZORE TiX, PIHIMEREZ &
B TRIE L fOE L TR LTV S 720 MR ZEMORHEc > T  EEZDBND,
272, ZORERITANITE TR L 72 A 2 FC B L2 IRERM 2R b D TH Y | B
BERABIED S D EIFRE S BRDFMHFICEINDHE B E X DI, BRx o B
FEOBEELEHETH D, S HIT, RUFFETITRIWB BT X TR G Th - 72235,
TV EEMEOEmNER LT 5720I2iE, BUTHMEICHE > TRIE SN EMN G IR CORE

TR EERBRL TV LERND D,

N
o

— —

strength(MPa)

© o

Calculated shear

0 20 40 60 80 100
Durations of use(X)

Fig.26. Calculated shear strength for a long periods.

Legend: @: Low density (p=0.5g/cm®), A: Medium density (p=0.6g/cm’)
M : High density (p=0.7g/cm’) .

Note: k, X: Refer to Table 13.
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Fig.27. Method of edgewise shear test.
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Fig.28. Delamination ratio of plywood in accelerated aging treatments.
Note: LD,MD,HD: Refer to Table 13.
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Fig.29. Relationship between density and delamination ratio.
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Fig.30. Veneer construction of 5ply plywood.
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Fig.31. Relationship between density and bending strength of veneer.
Note:

0° : Span direction is parallel to the grain of face veneer.

90° : Span direction is perpendicular to the grain of face veneer.
The regression lines are as follows.

Normal condition: 0° ; y=123.3x+16.29, 90° ; y=83.09x+23.43
2cycles: 0° ; y=150.0x-13.46, 90° ; y=33.58x+41.75

4cycles: 0° ;5 y=47.47x+31.73, 90° ; y=21.68x+39.66

6cycles: 0° 5 y=22.38x+35.40, 90° ; y=39.51x+22.28
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@ 0.8 .
S 06 . .
= ——
@ 02F O Revw 4
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Fig.32. Bending performance retention in accelerated aging treatments.
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Fig.33. Ratio of shear failure in bending test of accelerated aging treatments.
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Table 14. Results of bending tests in actual use.

Mark of Direction Density(g/cm’) EB(GPa) o(MPa)
plywood Ave CV(%) Ave CV(%) Ave CV(%)
NP1 0° 0.50 3.0 7.85 10.3 47.9 8.9
90° 0.50 2.2 3.46 6.4 29.1 8.6
NP2 0° 0.57 5.1 8.74 94 51.5 12.3
90° 0.57 9.2 5.02 12.7 43.8 18.7
NP3 0° 0.68 8.7 8.87 9.0 56.8 15.8
90° 0.68 11.6 6.38 14.8 48.7 26.2
A30-JF 0° 0.59 0.8 6.70 4.5 36.9 34
90° 0.58 1.2 4.94 5.0 39.7 27.2
B30-LF 0° 0.65 1.2 7.43 5.4 422 4.5
90° 0.64 0.5 6.85 2.2 43.1 6.8
C28-KF 0° 0.49 0.9 6.06 6.0 25.0 5.0
90° 0.50 38 3.72 18.5 15.2 27.0
E25-LF 0° 0.70 2.3 10.97 6.8 53.2 9.0
90° 0.69 0.7 8.37 2.6 534 53
F33-JF 0° 0.61 1.1 8.59 9.2 414 39
90° 0.62 1.6 6.06 5.0 42.7 38
F33-JF2 0° 0.62 0.8 8.59 2.8 44.7 3.0
90° 0.62 2.0 5.61 52 479 2.1
G28-SF 0° 0.62 0.9 8.74 6.1 45.7 44
90° 0.63 3.6 4.66 13.8 38.0 19.8
H29-JF 0° 0.50 0.7 6.93 5.8 355 5.6
90° 0.50 2.0 4.46 55 22.0 7.5
H29-JF2 0° 0.47 0.7 6.88 3.6 27.7 16.8
90° 0.47 1.5 5.61 35 16.9 10.2
124-LF 0° 0.74 1.0 11.53 13.2 58.8 13.1
90° 0.72 3.7 6.39 17.2 51.3 4.6
124-WF 0° 0.58 2.3 9.17 5.6 40.4 21.1
90° 0.60 1.4 3.86 6.2 35.1 6.7
Note:

Ave, CV: Refer to Table 2.
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Fig.34. Relationship between density and Ey.
Note:
The solid line indicates the regression line of the new plywood.

The dotted lines indicate the 95% confidence limits of the new plywood.
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Fig.35. Relationship between density and ov.
Legend: Refer to Fig.34.
Note: The solid line and the dotted lines are same as Fig.34.
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Fig.36. Ratio of shear failure in bending test of actual use.
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Fig.37. Relationship between density and shear properties in accelerated aging treatments.
Note:

The regression lines are as follows.

Normal condition: G ; y=1.13x-0.164, 7; y=16.1x-3.11

2cycles: G ; y=1.06x-0.221, 7; y=14.5x-3.54

4cycles: G ; y=0.868x-0.125, 7; y=12.9x-3.05

6cycles: G ; y=0.836x-0.145, 7; y=12.4x-3.30
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Fig.38. Shear performance retention in accelerated aging treatments.
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Table 15. Results of edgewise shear test.

Markof 7 Density(g/cm’) G (GPa) (MPa)
plywood Ave CV(%) Ave CV(%) Ave CV(%)
NP1 15 0.48 3.9 0.35 10.3 4.10 6.0
NP2 15 0.56 8.7 0.51 8.2 6.39 13.5
NP3 15 0.65 10.2 0.53 9.2 6.92 8.2
A30-JF 2 0.57 — 0.37 — 4.14 —
B30-LF 2 0.61 — 0.35 — 3.80 —
C28-KF 3 0.45 29 0.30 52 3.31 6.1
E25-LF 3 0.68 0.3 0.35 3.2 4.14 3.2
F33-JF 3 0.61 0.4 0.36 7.9 5.12 1.5
F33-JF2 3 0.63 2.4 0.39 10.5 4.43 8.5
G28-SF 3 0.62 0.1 0.37 3.0 4.61 1.3
H29-JF 3 0.46 1.2 0.32 2.5 3.32 2.9
H29-JF2 3 0.49 1.9 0.30 1.7 3.81 2.8
124-LF 3 0.69 1.2 0.44 5.1 534 3.1
124-WF 3 0.59 1.2 0.42 5.6 4776 5.2
Note:

n: Number of specimen, Ave, CV: Refer to Table 2.
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Fig.39. Relationship between density and shear properties of plywood in actual use.
Legend: Refer to Fig.34.
Note: The solid line and the dotted lines are same as Fig.34.
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Table 16. Calculated value of bending and panel shear properties retention in actual use.

Mark of REewvo REWV90 Rovo R sv90 Rg R+
plywood
A30-JF 0.79 0.92 0.70 0.93 0.80 0.71
B30-LF 0.80 1.18 0.73 0.94 0.69 0.59
C28-KF 0.92 0.76 0.63 0.39 0.80 0.76
E25-LF 1.13 1.27 0.88 1.04 0.61 0.56
F33-JF 0.93 1.17 0.72 1.01 0.71 0.80
F33-JF2 0.92 1.08 0.78 1.13 0.75 0.66
G28-SF 1.02 0.77 0.86 0.83 0.72 0.70
H29-JF 1.02 0.91 0.86 0.57 0.85 0.74
H29-JF2 1.10 1.21 0.73 0.46 0.75 0.79
124-LF 1.05 1.01 0.86 1.01 0.77 0.72
124-WF 1.09 0.83 0.78 0.92 0.85 0.77
Note:

Revo: Modulus of elasticity retention parallel to the grain direction of face veneer.

Reveo: Modulus of elasticity retention perpendicular to the grain direction of face veneer.
Rsvo: Bending strength retention parallel to the grain direction of face veneer.

Roveo: Bending strength retention perpendicular to the grain direction of face veneer.

Rg: Modulus of rigidity retention.

R.: In-plain shear strength retention.

1.2 — .
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0
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Shear-strength retention( Rss)

Fig.40. Relationship between shear-strength retention (Rss) and R, Rg, or R..
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W OMRES L 2 7 7o, 2 2 TIREMNEE CTOMREIEDPBEM TH D Revo BL O
Reveo & DIHMEOHEEREEMENE B X BND Rovey BRI L. HEIHEEEE N & B
DD Revos ReBELORATHOWTHEH Lz, SHEE & HRESILOBIRIZ OV TIE, (21t
Akl & FEHIBR BWTH— LIZAMR GO hoTolod, BELE —§E L CHlifR
L3252 & & L, mplicix, (RESLRBR CORERBED EN o7 R=K (k 1355 bHE
FEEH, XAV N E 7 MER R ) AR L, AEBLEREE S KOV A
TR LR R OR E 26 OFLI IR %Z Figdl 1IZR-d, HALHEER k1%, RELR
BRT 0.90~0.94, EHBREET0.99RE LD | 2 bidnTh b HEaE Mk ZBTDE
BEIVHREL, BEAEMREKTIVEIRBTHL Z ERbns, (RIESLHER & FEHREE
TOWEEDN IR R A WHE L, AU ERE (V) & EHFEE X OBR%R (XIN) 2K
THBE, Rvo T 113, RgT59, R, T62 E/eolz, Thbb, HIBLE 1 ¥4 7L L[
FREEDOMEREIR T 2 5| & 2R, MRS (0 EEJ7m) TR 11 4R, il NE AWk
BETReF LA SNz, L, EHRE F CORERAKDOBRECKTMEERD T Y
XOREIHEEZZRTHE, ZORMBEOHEITBSBLEOERZLE LTIHADLIRETH
59,

FHEARFIZRB T 26RO MTm B L PmANE KRS OFEE 2 HET 5720
(2. Fig4l 1R L2 FERAEE TOHLifRIC oW T, ftihzd 2N ECh oM ICE X # 2,
FEH OSME 2R To, 2 2 Tid, LaefoFHE & U THREMERE DRWERE EEaHk (EE
0.45g/cm’) IZFEH L. BWOWIHID oy L O v 1. Fig.35 B L O Fig39 & FIRMETH 5
H D& L., Figdl OFEMBEE TOHMIMBEO LS ITRENMET T2 0D ERET D, 8B,
ovo (THARDOIMITMEREZ /R LI b D TH D0, 2 TIQRD KD Zy/Zp 2 ZHUTF L TERD
I PHERRIC R LT, Zy/Zp \2DW TR, RO 5 7T A SR OEHER) 720 & LT 0.6'% % Fu
7o, REFERE Figd2 [ORd, BUTOREMEGERGHEE " Cid, MM aRExig e Lot
AW 1 # (12mm JF) OFFRIETEOFAROFEHE L, dhiF5R S C 5.5MPa, fiNEAMEES T
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12MPa &EH TS, AFIZIBWTIE, # 58 SI3TEHERREE O CIERTFAIGS ) B O FE4E
il LTWD2N, mNEABERS TIiE, 70 FRETINE FRIDHRERoT, 22L&
D JAS TD 12mm JESHD 0 571 O T HEREOBEIZIBW TR EE A 1 & X 0 &8
FHERDTTINEmEREDNZLR SN TR Y | Hik& EOVIHIEEEEA R 5 2 & 2 BHHICE < BE
Nob, G, ZNOORHCTHNEE 21 LS H7-0101F, FEBOFRGEDOEE, HET
—ZE DB, D WIIENERE Z & OREFEOFEM BB N LETH D, o, LEFEN
DI LERE T TR, BUTBUSIZIE » THRUE S Lol G CORAE T — # OFEFEN

HEnD,

0 2 4 6 8 0 10 20 30 40
Boiling cycles(N) Durations of use(X)

Fig.41. Bending and shear performance retention in accelerated aging treatments and actual use.
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Fig.42. Calculated bending and shear strength for long periods.
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B6E KTHiMeE L TRMERASh-SIROITEAERESLFTME

6.1 [FL®IC

B4R LOE S ®ECILEROFBICHEH SN IEROEE - il - mNEABiERED
PilbaER~D &L bic, BYEMNSN-AROMES L TFIEZRA, KTk L LTA
WafERT 28, RBEICIERT2HENRRIE 27 v AR B mZET D52 &
MWEETHD 2 LIETTITRAER, ZORICEE L RLONHEARONETHDL, E
IR ORI & > TETHEAPERRIC AL AL U745 A, i 0 BE R0 PR K SPAS 1 25 0 W i fff ) 28
FELTOMBIIRES BETL LN THESND D, BEATOMEREZELZ WL 5
ZEIRIERICEE Th b MEN ) ERORMEAIC L HHEIE T 25 FiEL LT,
F I % Ot /) BECIRACAR I 2 B0 H L CHNEAWRBRZ1T 5 Z &b IEETH
HLEEZ NN, MERERET S Z LAY T 2 EIEBEMITIIRATREIZII W,
— 5T, M BERH AT & LT O N ABIEREIE, HA4 o PN A BT <C 4T 452
BEO—EE AR DAL, FHEICL VRO OND T LARERTEY 97§
W DA B L TR ORBREIT O 2 & T HEE R OVERE
Fibak b HREHEFRETH D L Bbh 5, MEM 1 ERORELIL, BB ERDOEH1E.
FTOBR . EMOBHIC L 25 P ENIMCEET 5L EX LN, b0
LEELD TS Z LITREETH S & L HICAR L THEAROHLICERE BTN D =
EMB, T TEHEMMAROSRBEORESLEZFTDZ L L L,

ABETIE, FEOKRTHIM & L TRBEH S ZEHRIZOW T, $THAlm#GirEsE. #7188
BB, 5L O —HE AMMEREZ IR, ZHUE T L RBEOFIEIC & 0 RS T 0%l
fbamiz, £72. 2O ORBFERNS | KATHR & L TOMREIE T OHE 2R A7,

6.2 FHERAE

6.21 HAEVHELERBMHOBE

A & BB B OMEEE A Table 17 (127879, 9 F~1132 421 Hi L REETH Y . ¥t
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I ODBNFTBM LT Th 5, RO HAHIZ OV T H TR & FEO 3 fl
HOMEEM A (JASI 6, B-C. 2mm/E, A7 I - 2 U 7S BIIEREAER] (MUF)

i/l © 525 NP1, NP2, NP3) #ZNnZN ST oHELE (LLF, #FiwdilkeE35) .

Table 17. Summary of the houses and plywood.

Mark Area Construction Durations Total Mark The gathering Composition Dampproof
of method of floor of place of floor sheet
house use area(mQ) plywood
F Muroran JC 33 99.37 F33-JF  Japanese style room of il O
Ist floor
F33-JF2  Japanese style roomof m O
2nd floor
G Sapporo JC 28 100.52  G28-SF  Store roomof 2nd floor I\% X
H Sapporo JC 29 111.78  H29-JF Japanese style roomof I
1st floor
H29-JF2 Japanese style roomof I (@)
2nd floor
H29-LF Living roomof 1st floor m O
1 Kushiro JC 24 161.68 124-LF  Living roomof Ist floor A\Y4 (@)
I24-WF  Western style roomof v X
2nd floor
J Sapporo JC 30 103.68  J30-WF  Western style roomof i (@)
1st floor
Note:

JC, I, I, I, IV, V, O, X:Referto Table 11.

6.2.2 $TREIEENHER

RBRIT ASTM DI1037"0CHE L T o 72, sBRIAIZ, 50X 100mm & L, $I{7E TR SF
OGS 12mm OALE & L7z (Figd3) . MJJHETIZ, CNSO Tl Kifif /1IZ BT 5 i
(CETPTALE S U | B OMERE 2 BB R T & 222 EAE 2.9mm & & 50mm O E
JE T ELEMEAES SKHS1 & vy, B 2.5mm O RERT THE ZNETHIAAR, A
Y a—iE— N L U, B 2mm/min T E D3 e KM /) (Poay) @ 80% AT MK T 9
HFE TN Uiz, E7o, PfBE L@ s is st Bty frEA iz s o.1

Prax & 0.4 Proy D 2 32 ELFRCREON, WIBIIAIME (K) 25 U7z, BBk, KRB s & F
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Steel pin L]
O d] |B
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100
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P
50 Unit : mm

Fig.43. Method of lateral nail resistance test.

6.2.3 $TEEE @A

ABRIL ASTM D1037" 712 #E U CTIT o 72, BRBRIRIZ, 75X 75mm & L, 3B A iz B
£ 2.5mm DR ZBIT THE CN50 T &2 F HIAATE (Fig4dd) . $TONREE F ¥ v 7 THE
Fr. INJTEE 1.5mm/min T 823 e KA EE D 80% A (A N3 2 £ Tl Lz, RERIKIX
BB 3ET OB L 72,
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|

P
Fig.44. Method of nail-head pull-through test.

6.2.4 $1—EEAMRER

BWRETFT BT OME — T XV EAREZG 5720, Figds [ RT8 — i AWk a1T
o7, BROFME LT OHES AL, MR L3EATE L, EMICiE, ~Hk
50X 105X 190mm DA 7 ¥ = 7 T~ it AR R (E95 —F315, ¥R 2% 0.53g/cm’,
EEMRE 4.2%) Z 2, BB BT 12X50X170mm & L, & 575 UHEL 2.5mm D%
R &ITTHEH CNS0 T2 HIAAT, FM MM OMITIX, WIMIEERN LRI ST
0.6mm fRE DX ¥ v T &R IT -, RBIKOERIZH - > TE, M OKFEEOFYHE &
DATEH N ZNENORRAETIZER CIZR D X O IR 7 id 7o, SRITT v m o Jhme
AR 2 W TIT o 72, IO GBI IEA LR EM Y IR LN & L0 R LREZENLIE, 0.25,
0.5, 1.0, 2.0, 4.0mm % 1 [A@F> & U7z, MJEEE L Smm/min & U, fif B2 KT /1D 80%
RKEHAR T2 MO EHT 7=, G 1 b7z OFRBIEEIT, B asiE 3 K, fik
AERIZ 6 KL Lz, 724, BN ABEER, STRHRKITRER, $THEHEmARE L O
ST — i AWEERIL, Wb ABGERIEZ 20C65%R.H OMERERENTHE L, E&

PERIZEE L RITAT o 7,

-91 -



I

Side member (P|ywood)
Displacement transducer
ME?
gl B Main member
E _I I
| 2
L& B/ -
U S
Nai | (CN50) — —
B 111l B—r
=
: oo
(4]
105

Fig.45. Method of single shear joint test.

6.3 EERIER
6.3.1 STAImEHRIERE

ST R URER A SR & Table 18 (Z7R"§, 0 BETIA & 90 EE 7 1Al DR PR 2 bele 95 &,
1290 FEHMNAEWEE R L, ZAULT —F 3ply Atk TV CmBER Sply Atk T K D BE
RO & AR Th -7z, mEEMABROF % Fig.46 [T~ d, b &8 Cldsc K
JNTENER b A PMETFET, HERARE 0 OERIE 2R LT, MRS HRICBW TS
BERHT S AR & R D ff AL BH AR & 72 > 7253, G28-SF 25 D — 3 D FRER IR T fig K /) Bl 32
(R EIME T T2 b DORFE LTz, BRDEE & P DBRZ FigdT IR T, B
A A TIREE L & Prox OFHBIFREUE, 0 BTG 17T 0.88, 90 FEJ71H T 0.93 LIEFIZH < 1%
KETHETH D72, Prax 130 L 90 FEJ7 &b | RIS AR O BT 22587 A R D [ L
MO TEHIZHMLTEBY, BEOEHICEZ > THEREMETLEZ D EEZX LD,
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Table 18. Results of lateral nail resintance test.

Mark of 0° 90°

plywood p(g/em’) Pmax(kN) K(KN/mm) Rix pg/em’) Pmax(kN) K(KN/mm) Rrn
NP1 049(5.6) 1.08(11.6) 1.84(21.1) — 048(5.6) 124(82) 2.03(16.8) —
NP2 0.5809.2) 1.87(19.2) 2.14(14.2) — 0.58(10.9) 2.03(18.9) 2.31(13.8) —
NP3 0.67(10.0) 227(142) 2.62(18.3) — 0.69(9.4)  2.39(18.4) 2.54(19.6) —

F33-JF  0.62(0.6) 161(5.1) 150(12.6) 0.83 0.62(09) 1.523.6) 177(11.0) 074
F33-JF2  0.63(2.1) 14482) 2.01(21.0) 0.73 0.61(0.5) 1.42(122) 242(16.1)  0.70
G28-SF  0.68(0.7) 1.63(9.3) 240(12.1) 0.73 0.66(1.7)  1.81(74) 240(18.5)  0.80
H29-JF  049(0.7) 1.092.3) 2.12(104) 0.8 046(0.8)  0.99(5.6) 1.52(263) 0.83
H29-JF2  0.50(1.8) 1.18(3.8) 2.40(24.0)  0.90 04727) 1.119.6) 1.60(29.0)  0.88
H29-LF  044(0.8) 094(5.5) 1.82(20.6) 0.94 045(1.1)  1.106.5 134(182) 098
D4-LF  0.69(1.0) 1.66(153) 2.29(10.2)  0.73 0.7142) 187(132) 241(192) 0.73
D4-WF  0590.6) 130(7.6) 2.71(6.5)  0.73 058(1.1)  1.62(5.5) 2.0409.1) 087
J30-WF  0.56(03) 1.23(7.0) 2.13(14.5)  0.75 0.55(1.4)  122(7.1) 2.60(16.5) 0.73

Note:
K: Inicial stiffness, Rin: Retention of P, in lateral nail resistance test,

Parenthetic value means coefficient of variation.

3r 3r
2 oL 124-LF
©
©
(@)
-
1
H29-JF2
0 1 1 1 ] 0 1 1 1
0 2 4 6 8 0 2 4 6
Displacement(mm) Displacement(mm)

Fig.46. Typical load-displacement curves in ateral nail resintance tests.
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New plywood y 5.27x.33

o NP1

o NP2

A NP3

® F33-JF
A F33-JF2
1 1 1 1 u G28'SF
v H29-JF
¢ H29-JF2
@ H29-LF
® |24-LF
+ 124-WF
X J30-WF

Prmax(kN)

P nax(kN)

New plywood :y=5.41x-1.29

0 | | r=0II93** |
0.4 0.5 0.6 0.7 0.8
Density(g/cm %

Fig.47. Relationship between density and Py, of plywood in lateral nail resistance tests.
Note: **: Significant at 1% level.

oA DBEE L Py OIEYRERRZFIH LT, 4.3.4 fi & [FEEO FIEIC XV RFEOFEH
1o, BT X TOMRBIZBW RO FIETERAREZENT 2L &35, s
IR T D Prax DFEAFHE Ry & ROT= b D% Table 18 (2P CTRd, 4 "7
—F 3ply MUK ER LB Z 40 I LAT VY, AIE TR 2 <72/ R, 0 EEHm LY
90 FEH M DHIBRKENT L 2HE LTI ZHUFINH RNTxE U TRBHERME S M3 B
AT 2 BB AT 22 B K 0 B IRFIMERE DS KR & WS, KO ERIC K B PERE IR TIXE AZ 1)
DB RENTZDTHDH L LTWD, AWIFRICE T D Rinld 0.70~098 £ 720 0 &S
M & 90 A THEREDEWTRO b o 7=, T, AEOME TIHEED 3ply &
WA LTo7ow, SEATH I & EA 10 O AR ORERLHRIZ K & 72 22088 248, ARIFFEC
ME L7=AHIET T Sply B CTh D BRI RITIT L A LENENST-T2D L EZ R

%)O
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B L IR (K) O BAfR % Fig 48 IR B & K ORI OFEBIFRENE. 0 B 5 1A T 0.66,
90 EMTO055 L7 0, WIS 1%KETHE TH 72D, BEL Py OB & T
% BTN o 7o, SRARA O MIEH A & RERIZ N7 Y FR00KRE | Hrdh B )
DEYFEBRO ETIZHBLTEY, WA ICHMEREZITRD bNhroTle, AROETHEHK
PLEBRIC BT 5 KITOW TR E OB 28E & A LIS ST — 8 ARtz s v T
K 3K /108w ) & 0 b EBEASKRE WHARH S 2 & TR STV D,
ZhE. EM—RIMEOF v v T DORNRE DF BIABAE DD 72T, SO EEIN
DRERENPRESKET LD EEZAOND, STV TIX, ZAboH
KD DB, STOFTHIABMAERLAROEEINEN KIZEELIZLDEEZHiL, Frimaik
EIRIREWRD K DEZEERETL2ZLEFHELNEDEBEZBND,

r=0.66"

Nw plywood : y=2.37x+0.90

0 | | rl=0.55** |
0.4 0.5 0.6 0.7 0.8
Density(g/cm %)

Fig.48. Relationship between density and K of plywood in lateral nail resistance tests.,
Legend: Refer to Fig.47.
Note: **: Refer to Fig.47.

-95.



6.3.2 SIEEEAI%ERE

STOH Bl aBRS S 4 Table 19 1283, far B — A7 IR O] % Fig.49 12, B DEEE & Py
DBAR % Fig.50 (2577, Brdh & & R G Ak o0 45 B — 202 itk o0 I BT 28 W ERE O B
N7pinole, B GROBE & Py OMHBIREIE 090 LIFFIZE . I%KETHETH
o7z, RRA M OEITF AR OEIRERR L0 IS L TR Y, B TFOMREBIK T
ROBND, BAFE RumERDOD E 0.75~1.06 L7200 STRHEHEPEBR TOME Y b &y
fEZzrR L, BES "™IEAEKRB L OKRER— FEOBIBRERBOFM R, KER— FE
DORNEFREA DIPMET L THEBEEB IO T/ I L Z2RfELTWD, £, AL
U0 SHEERT AR D 72 BRER O K HIEHE MBI D IR LIC K A IRES LR TIE, 4T
M EGTEABRIZ B D TTE T OMERBIER T 2RO 55 b O OSTHHE @R TIXIZ L A LM
AR TLRNnZ L2@HELTEBY, RUFZEICENTH 2 b OIS & REOMm & 72 -
Too RHUERIC K 24THAMERROIR T IR, FITHERITHE Y & LIEH T 2 WIS 7112
L5bDEEZONDN. ZOISHTIEIZEROERNZHMAT 2 MIENT 720
T T 2 IS A BER T 2 TR PR O 23 Z OB 22 1703 <. $13HE

WYEREIC RTINS VWb D LRI D,
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Table 19. Results of nail-head pull-through test.

Mark of p(glen) P rax(N) K (N/mm) Rnw
plywood
NP1 0.49(4.5) 1.45(10.4) 0.58(35.1) —
NP2 0.58(8.4) 2.09(17.0) 0.86(38.3) —
NP3 0.69(11.4) 2.49(23.8) 2.16(21.2) —
F33-JF 0.63(1.2) 1.68(8.2) 1.61(13.0) 0.75
F33-JF2 0.60(0.5) 1.73(4.6) 0.68(7.6) 0.84
G28-SF 0.68(0.3) 2.38(5.0) 0.56(25.2) 0.95
H29-JF 0.48(1.9) 1.36(1.7) 0.44(18.1) 0.96
H29-JF2 0.46(0.3) 1.33(4.8) 0.45(35.0) 1.01
H29-LF 0.45(1.0) 1.36(3.3) 0.61(24.8) 1.06
124-LF 0.71(4.5) 2.24(16.6) 0.80(11.4) 0.85
124-WF 0.66(2.9) 2.03(6.6) 0.85(29.0) 0.84
J130-WF 0.56(0.4) 1.68(5.0) 0.77(7.8) 0.90
Note:

Rnu: Retention of P, in nail-head pull-through test,

Parenthetic value means coefficient of variation.

3r 3r
> NP3
g2y
s NP2
—

'I »

NP1
O | | | |

0
0 2 4 6 8 0 2 4 6 8
Displacement(mm) Displacement(mm)

Fig.49. Typical load-displacement curves in nail-head pull-through tests.
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© NP1
A NP2
0O NP3
® [33-JF
A F33-JF2
® G28-SF
v H29-JF
¢ H29-JF2
@ H29-LF
© |24-LF
New plywood :y=5.42x-1.18 |+ 124-WF
r—090" X J30-WF

0 | | | |
04 05 06 07 08

Density(g/cm 3)

Fig.50. Relationship between density and P, of plywood in nail-head pull-through test.
Note: **: Refer to Fig.47.

6.3.3 fT—mEtAEER

BOWDBIE, KM 3 L OTEREBIEE 7 V12 L %31 % Table 20 (2, #4E50D
P E — 30 @i OB & Fig51 IR d, Brin ik & IR G CRIEE — 9= 0 dh#RIZ B 72
EWTIRBO NN oTe, AMDEE L Pr « K BEIOWINT 2L F—DBR % Fig.52
IZRT, e, WL RV — TR RMIBMEE T AL L TR L7z, Fi AR OBEE & P
BELOK OHBIRIEIE 0.73, 0.85 LEWIEDHBEZ R L, —F, BE L RIRTE R /LF—
DPEAFRIL. FHRIEREL 0.38 DADOHEANTE D Lo, ZHIXFITEE N ®mWIE EK RN
Py 3RO 2 — 07 TRIFEN. oy W/hSL< eolcZ ik b0 eEZX BN, WT
NOREPEIZ BV T b RIS AE RO AR AR O T > 3 OFPBANIZ 5/ LT b,
ST — 1 AWERBRIZ I T D Poay DFETFE Rgy 13 0.95~1.10 OFIFH & 720 | 30 FFFREE Ok
TIEEAWRBEROLIIC L D48 —HEAWEEOK TIRIZEA RO LNV EDOEE XL
oo ¥, i L CTIEEM MM OIGHEIABIZ L - TEIEE AR E 23y F& LTH]

HIRIMEAME T3 2 /RN B 2 17 2 LICHERZ T 5,
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Table 20. Results of shear tests of joints.

Markof (g/cm3) P nax(N) K (N/mm) 0 v(mm) J u(mm) Pu(mm) Rsy
plywood Ave CV(%) Ave CV(%) Ave CV(%) Ave CV(%) Ave CV(%) Ave CV(%)

NP1 048 74 1.21 7.8 263.7 323 445 349 202 103 1.06 9.8 —

NP2 057 135 1.31 9.2 4584 33.0 275 370 19.0 18.0 113 7.6 —

NP3 0.68 10.2 146 10.0 5939 155 211 115 145 117 124 9.0 —

F33-JF 063 04 149 65 383.8 229 343 299 154 57 125 82 1.08

F33-JF2  0.62 1.8 146 6.7 4194 8.1 297 78 16.5 17.8 124 73 1.06

G28-SF  0.61 42 1.31 3.6 4975 119 227 112 19.5 131 112 41 0.96

H29-JF 049 1.4 117 55 2724 226 397 254 183 88 1.03 73 0.95

H29-JF2  0.46 1.5 1.30 84 2409 325 533 404 209 79 1.15 109 1.08

H29-LF 045 05 124 6.7 267.8 212 435 300 20.0 14.1 1.09 9.0 1.05

24-LF 072 44 144 72 5712 238 226 225 16.9 10.7 123 58 0.97

24-WF  0.61 2.8 138 5.0 5137 158 238 193 173 24 1.19 43 1.01

J30-WF 057 0.6 145 91 3850 308 3.86 57.1 203 75 128 115 1.10

Note:
P ax: Maximun load (kN) , K: Initial stiffness (N/mm) , dy: Yield slip (mm), éy: Ultimate slip (mm),
Py: Ultimate load (kN) , Rg;: Retention of Py, in single shear joint test.
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Fig.51. Typical load-slip curves in single shear tests.
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Fig.52. Relationship between density and P... , K and energy absorption of plywood in single
shear tests.

Legend: Refer to Fig.50.

Note: **: Refer to Fig.47.
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Fig.53. Relationship between density and P, in single shear tests.
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Fig.54. Specifications of floor diaphragm.
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Table 21. Calculated values of racking performance of floor diaphragms.

Mark of P 150(kN/m) P y(kKN/m) P u(0.2/Ds)(KN/m) N RFL
plywood  CALlI CAL2 CALl CAL2 CALl CAL2 CALl CAL2 CALI CAL2
NP1 1.94 2.60 4.01 2.55 2.65 2.97 0.99 1.28 - -
NP2 2.88 3.17 431 2.87 332 3.52 1.47 1.47 - -
NP3 3.42 3.65 470 3.18 3.40 3.70 1.70 1.62 - -
F33-JF 2.54 3.13 474 2.89 291 3.28 1.30 1.48 0.84 0.97
F33-JF2 2.72 3.08 4.72 2.80 3.21 331 1.39 1.43 0.91 0.94
G28-SF 2.99 3.09 4.24 2.75 3.50 3.48 1.53 1.40 1.02 0.93
H29-JF 1.99 2.51 3.92 2.37 2.54 2.73 1.02 1.21 0.90 0.91

H29-JF2 1.82 2.56 4.38 2.64 2.64 2.83 0.93 1.31 0.89 1.01
124-LF 3.29 3.51 4.69 3.13 3.53 3.65 1.68 1.59 0.93 0.97

124-WF 3.09 3.23 453 2.86 343 347 1.58 1.46 1.06 0.97
J30-WF 2.49 3.07 4.85 2.98 3.21 3.68 1.27 1.52 0.94 1.06
Note:

Piso: Load at 1/150rad (kN), Py: Yield load (kN), P,: Ultimate Load (kN),
Dy: Structural characteristic factor, N: Shear load factor of floor, Ry Retention of shear load factor
of floor, CALI1: Calculated value of detailed calculation method'®"”, CAL2: Calculated value of

Kamiya's theory'® .
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Fig.55. Relationship between density and P,so, Py, P, (0.2/D,) or shear load factor calculated by

detailed calculation method.
Regend: Refer to Fig.50.

Note: The solid line and the dotted lines are same as Fig.34., **: Refer to Fig.47.
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Fig.56. Relationship between density and Piso, Py, P,(0.2/D) or shear load factor calculated by
Kamiya's theory.

Regend: Refer to Fig.50.

Note: The solid line and the dotted lines are same as Fig.34., **: Refer to Fig.47.
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Table 22. Regression coefficients in several strength properties.

Markof  Rss Revo  Rovo  REv0 Roveo  RG R+ RiN  RwH Rsy RrL
plywood
A30-JF 0979 0992 0988 0.997 0998 0992  0.989 - - - -
B30-LF 0984 0992 0990 1.000 0998 0988  0.982 - - - -
C28-KF 0989 0.997 0983 099 0967 0.992 0.990 - - - -
DI16-KF  0.995 - - - - - - - - - -
E25-LF 0977 1.000 0995 1.000 1.000 0981 0.977 - - - -
F33-JF 0988 0998 0.990 1.000 1.000 0.990 0993 0994 0.992 1.000 0.999
F33-JF2 0988 0998 0.992 1000 1.000 0991 0988 0991 0.995 1.000 0.998
G28-SF 0986 1.000 0995 0991 0993 0988 0.987 0989 0998 0.998 0.997
H29-JF 0991 1.000 0995 0997 0981 0995 0990 0.99 0999 0998 0.997
H29-JF2 0995 1.000 0.989 1000 0974 0.990 0992 0997 1.000 1.000 1.000
I24-LF 0985 1.000 0994 1.000 1.000 0989 098 0987 0993 0999 0.999
24-WF 0987 1.000 0.990 0992 0997 0.993 0989 0987 0.993 1.000 0.999
J30-WF - - - - - 0.984 0990 0991 0.996 1.000 1.000
Ave 0987 0998 0991 0997 0992 099 0988 0991 0996 0999  0.999

Note:

Rss: Shear strength retention, Rgvo: Modulus of elasticity retention parallel to the grain direction of
face veneer, Rgyoo: Modulus of elasticity retention perpendicular to the grain direction of face
veneer, Rsvo: Bending strength retention parallel to the grain direction of face veneer, Rgyoo
Bending strength retention perpendicular to the grain direction of face veneer, Rg: Modulus of
rigidity retention, R.: In-plain shear strength retention, R;y: Retention of P, in lateral nail
resistance test in parallel directoin, Ryy: Retention of P, in nail-head pull-through test, Rs;:
Retention of P, in single shear joint test, Ry : Retention of shear load factor of floor calculated by

Kamiya's theory.
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