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PR TR, SMEEEETHRAL TOBETHEDT, FORVLA Do HERN 2%
T2t 0u-o>THBREETIR Y,

DOETHEERA SNV SV— b » a2 7 ¥ —BEOEEUSTRI NI LD, 19706
REEOREETEOBARTH o7, ZNETE, 2L~ AVY, E#EOPKE
EROVBEABESD oiizd, RKICHRS L, WERTY, $7-ERAETL»EBA TV, 5T
BEOFEMI Y, BREKOAFREZBEHEL TuEEBH2, LrLiss, bBEIMEBET,
BEA L, BRBEORLD, HROMOELZ LHRTKEVWAZOT, ZOMBOELIC
EALBRAFTRPHELL T LERDH S 5,

7 ZTHRBRIR, STEESEOIKEERN, CARR, RUAZLFL—} a3 5 —f
BEMOM I %, BIAMOEXERELL BB OV TERNICAR, FEMIZRELOE
BT —5 OREEBRE L,

FHEETIICHD, BB BLEEEE - RERBHERICERHZLET,
k7, BREEROT 2B o7, SHR, tERRUERKIZ, 7 AKEHHERZEOSBOME
BITCE{#HEE2RLE T,

2. EEBMEGT OS2 iTESHBNIKEERD

2.1 #& =

bHEE, SEEARECEL IO KRS BANOEE I kD25, Bk 3B
HiE, JBERXE - TR, TAKMAL HBRLTL 20 TH5ERIIEAK T 5 LRI,
FIOFHREH A 2 ELICTHE L T LBELRH 2 5, FHETIR, $THT5AABRORRESE L
BRBECOBELERHART AT,

Stern (1)i% Southern pine {2 CN65 (& X 63.5mm, BE1%E3.33m) 2] bA%4, SKkER15%E
30%DEIT 3 ¥4 7 VIR L 718, 10% % TR IR 7R, 51K S BT AM OBREGIC
o THBML 22 52 ITHEML 728, ZIZITAAEROMEIC  THKT 5 LRRTWV 3,

Senft (2N&, K#f £ L T Douglas-fir & Red-oak %, £7:87& LT 6 d (B X50.8mm, EE2.87
mm), 8 d (R&63.5mm, EX3.33mm), 10d (K &76.2um, EX3.76mm) O 3EEEEF- T,
R 5 BAREA, RUA v FOBBEEBRIC X > THANAKEDF A 7112 5% £ 20%
D Z 10E#E L 72, £ DFER, FTAAROARMOEKEICL > THREERIOEICERZR
S, £FEOERE LT, B1EEH»SE2EEETOHA 2 VTR, YEDFHET L -
T, SRS EBHARTHAOMBD2.5~ 5 FIC 2 THIIL, 2DOBIBBLIET LR, 1094 70
HOERITAAEROEL D TRIS R ol BTV S,

EFHIT (3, 4) AL TIZV™Y, #5%Y, 3X+7%, $E L THNFINS (B
50mm, EE2.77mm) &R A50mOWEETRUSRAETEZHCT, AMOERERKRY, SKkX

v A
1%
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DA ET 3 BEC OV CEIR S BRADE L2 FANT, SKEELARTIR, KX
5%L18%DE% 194270 (27 AM) LLT5HA 7 VR L7z, Z DR, AMOWE
Ik o THMFTOBIR X BHARET L7ess, BEETE 5 RAFORFRBIbTLICERL
72 EHIRIGSAEELEZTBER, EAETRERNIHRLZICETL, Zo0FgR, KO
BT -7:BL D, HEECHEBECIT > BOABKE» o1z, 534 7 VEOMER, #1H
DB K & WIS DED50~60%ThH o7, —F, BEHETL 5 ALTE, BREEY 1 27 V2R
THERARETF LE ok, EHTE2IT->T 6 ¥ AR S € &O5KREBHNR, HE
ko THDEND - 1208, FHDMED30%~50%12% D, KRESELELIZEREL TS,
Perkins (5)i2, 4 > FE® Red-pine # L 728 #AH 2 BN CRBE L RO HKEEHRN
DELE AN, RBER Y 2V —DOTI4SEMRE L 723/ 4E, CNOTRIHDOEDK
10%, CN65TIZHI25%IET L 72, 48BN & & LIz L 723813, CN50TH58%, CN65TH168%
ETL,

2.2 EBRPHRURBREZE

2.2.1 FEBR1 :&AEYA 7 VEER

A# 1z Hem-fir T, $T$TA &0 & KEIZH13%, [AEHLE0.51~0.55TH o7z, Fik
CN90 (& =88mm, E4.1m), CN75 (B X76.2mm, E7%3.76mm), CN65 (RX63.5mm, EFE
3.33mm), N90 (B =90mm, E#E3.8mm), N75 (B &75mm, EE3.4mm) O 5EEERA V.

BEoWmOML~tErZEn2h Fig.2—1& Table 2— 1WRLT, AF v FETRIZ2AK
DETHEEL, THROESR, XAy FROEFRED, FLROFI60% L5 X3 LT,
_ﬁ@iﬁmﬁ%%¢é&jsﬁonfﬁo,:nm;ofﬁ&%%ﬁﬁKN9V$ﬁéc%
FTVDT, FERTE, F2FOT7 Ly THEBIZLL,

HRERERIT B A — b 75 7 IS-5000T, 7 T A~y FOAE—FiZl.5m/min. TH o7z, &
Balx, TR 2ARORNL N THZ, REIOFEZMAL 2,

RBRI T, TRTCORBRBLRGREOAM 2> TEML, HAZTTHS 2 BHRICH]
KxRB (2> ru—LBR) 2Tok, ZOERZRZThOBBRGBOFEMEL L7z, 2HE
AT DI, TRAAERLID b, FRERNOESZEHCA 2RO vMEEME L U T
LBrELRPSTHo,

avru—LVREBER, A5y ROFTDRVYRAALRIRIRL, BokBALTREER
V2RO TEE LY, ¥ LTIORBREBCEKRREEL X T,

A OEKE (FIRTE) £15%—50%—25%—>15% L &L ¥, Zhzl1¥1471vEeELT
3% 4 2 AR LT, 2O, HEIKSEBRETY, T0%8 yAM, EEE (20°C, 65%
RH) HBAEHEL 12, BEORBRET o>,
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a/2 a/2
o |
-
b/4

b/2

b/4

Sole plate

Cross Section of
the Stud

Fig. 2-1 Specimen for withdrawal test (Experiment 1).
Letters a through f correspond to those in Table 2-1.

Table 2-1 Specimen size and length of nails in the studs

Specimen size Length of nails
Stud(mm) Sole plate(mm) in the studs
Nail axhbxc dxexf (um)
CN90 40x90% 180 35X90X% 250 53
CN75 40x90X 180 30X90x 250 45
CN65 40X 90X 180 20X90x 250 42
N90 40x90x 180 35X90X% 250 55
N75 40X 90X 180 30x90x 250 45

EXREDE R Fig. 2 — 2 R LI RFFRTORB 2 EIZ, Test 1, Test 2, -+ , Test10
EREE, BB, kR ET3RHIKICOT, BRI IFIERENCKEL:, ZITE
>&Ak®iE, §TRIKE®E, ArS lonxX 1anDARERYID HU THEL BT, 8K
LT, RBRKEE 1 RBCOE 4K TH 5T, '

2.2.2 EBA2 : SEMERUCEEBERICEY 2B RSBRNOEL

INEOAMT Ty 2 8 #ITE, SO bALE, HOME, *v*OHE BEREE
5 A—% L LIRS BHADOE R R,

Fig. 2 — 3 CRBEOBRE R L 72, SFIOTAAEIKE EAROD 2EBET, —2OFRE
i, 7OAAyFLEET2AE (IME2M) &, Av*LTwaVE (INk2N) D4
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Test No.
3 10 30 3 40 3 10 30 270
Interval —_ ' i 1 + M + N 4
(days) T M d

Fig. 2-2  Schedule of moisture change.

KxfT o7, HBEOTER, KB
5 T %, 300mm(L) X 60mm(T) X 90mm
(R)T, KO4T5 Ti260mm(L) X90mn
(T) X90m(R) TH o7z, AHFIZRA ~
VAT, FELLEO.42~0.50, BkE Chromium plated nail
¥, [EED S DIFMNL3%, £41360%
LLETH > 72, #8112 CN50& CN75, B
fU ol 7ub iy FL2bD%
iz,
RERIETHEEERETOP A, 1.5mm/
min D7 2 A~y FAE— R THlHk %,
BAMERTHAM -T2, £ TITRAAE
BRIZINEL IMORBRETY, Zh%
REEE L7, BBl ClR 2 HEBOEREEEL LD THVRR 2, WiT, 1 L&42
DEBRETTo Iz,
1 I REORAY AHIET2ITH, £0%, [ERERE®HL, 3H, 108, 300,
180H®RIC 3BT >D5 IR HBE 21T,
RfF2 D EME RITE, 208, 20C, 65%RH 0FHKEL, 3H, 108, 30H, 180
HRIC3EFOMY HL THBRE1TS,

Plain nail i—" i

Fig. 2-3  Specimen for withdrawal test (Experiment 2) .

2.3 RRRUE%E
2.3.1 ZEB1.
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avba—nEB (Test 1) KBIT2E 1A, 201 oo
FIRX 1am¥4 h OFIR S IEHT (R¥EE) O2F
¥ Fig. 2 — 410R Ui, BIRSEHAG, 328 10 |
BICHHL T3, I‘

Fig. 2 —5 W EKERELERZ T 1 ROFIK S 0 T )
SR OB S EEE r DR TR L, BBEE | 1] -
ORI T & 572, CN90, CN75, CN65D 3 D%
Moy, AUMASED ohs, Tab5, 8 ]
HoakREL TR, BABRTETL, A& 5 o ’_ﬂ-
BTERT 35, KLY A 7 VEOBMeR £ 1020 3040
BRI & A ZEhNE <D, BRETCIE, & s CNes
IR EOMIC IR T s ERCH B, NIOEN )
BIRRTZ TLLRBRET> T, ERR 1]
EIREIUTH 2, 55, Test 4, 5BV 5, 0 : NN
SOV EBNEECRY, FHREROFTHFEBEEL l(w %0 o 4290
R %, @HEAESHEL TV, ’

AEBROBERIT, TR, @), 6)LIEZ—KL 0 , ,d{ﬂL ,

10 20 30 40

2o 104 N75

2.3.2 EEBR2.

Table 2 — 2 IZEIIT BIAAKER DR E EHUE 0 : ,-I'l:l_ﬂ o,
DEET LT TRC, 14D 230EOET 102 30«g&m
b3, Fig. 2-4 Withdrawal distribution chart of

WETH D Wet, RUAOH 5Tk, 3lHKSE standard value (Experiment 1) .

Note : Symbol A indicates the mean

UE, 1ZIZETRICHAIL T 523, CNT5DORE value.
THOH/EIXCNOE B VESED SNZ L, Thik, RMOENIZE 2D LERTE 5,
Wet & Dry OEDHIZ, KT H DHE120.45~0.55TH 528, IREITH T, Dry & Wet ©
EWNE VB, IhbEhIZE2bDEELONS, kB, BMNOo—FE L ERBL 2 HEE
7%, "NAHOAROIT-HBRTY, Kitd o glicinb 2 fER, Wet #Tid Dry D20
ETHo7, (6)

F 72, Wet MOBEI2IE, HWET S EAROIT DU 3 TH B2, Dry MOBEIRT -
EINEL 2T,

Fig. 2 — 6 &M 1M, £7: Fig. 2 — 7T &MH 2 OFREBRHOEMORFER L1, &
#1@%S,CN%uﬁ&EﬁmwﬁTbtﬁ,cwmuﬂw;akﬁw%nﬁ&wtww,@
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Fig. 2-5 Change of withdrawal resistance under various moisture conditions.
Note : Straight lines connect the mean value.

Tadm <, BICHMLL, AL LT, BOKE2ER, BRIOETEHESAKEVEE
25,

—%, &2k, ~HERORESR SN, 37 AKICIE, CNISTRAIBADMED
40~50%12, CNS0TIZ60~T0%Ic#EL Dz, FIZABN-ER 1 DFEIF, ERMIZIT- T,
BAREEEEEZT0EDT, RANZSIRSERARITAA 2 BROEHE 2 #7228,
EMIT > T, BRI LLHFSITE, BHRASEMES CEL 5, L b, TRAAEERDIK
EHNZ, EMTIT oL, ERM LD /NSO T, EMTIT-> TER S LBE TR,
GRS BEHEIZBO TNI VD ER->TLE D, /Sy FOBIEDKRIZ, EHMIET2TOD
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(a) CN75 Tangential section

P/p

P L]
/P° 0. 54
(e §
1
H
L
1. 04e< .
P \\ - L] °
/Po Y - 1 . o
0.51 ’ ¢ - .
®
g
0 2 10 30 180

Time after driving nails (days)

Fig. 2-6 Change of withdrawal resistance under

20°C,65% (Condition 1).
Notes: P, ; withdrawal resistance short after

driving.
P : withdrawal resistance after driving.
o : Plain nails
o : Chromium plated nails
Straight lines connect the mean value.

(a) CN75 Tangential section

(b) CN75 Cross .
section

0 “Hfr v
1 3 10 30
(d) CN50 Cross .
section *

12 10 30

Time after driving nails (days)

Fig. 2-7 Change of withdrawal resistance under
drying condition (Condition 2).

T, A7V 2—8EFVABESH L, BEOBEICH, EMTITOHET, FIIlKkEER
HEPBEE T8I, A7) -84 0E0EBBLETHS D, £z, TAMALE
T, Bl S IOSEEMD 5 R WA TY, kS AR L, € AMRIMBEKRE T L -

180
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Table 2-2 Withdrawal resistance short after driving (Experiment 2).

(kgf,“cm)
Nail CN75 CN50

Surface Wood moistu No plated Chromium No plated Chromium
of driving condition nail plated nail nail plated nail
dry * 36.7 35.6 34.7 33.0
Tangential 14.9 10.1 10.7 12.5
section wet ** 36.4 29.8 25.3 21.7
17.7 12.0 15.2 18.2
dry* 25.4 25.0 19.2 18.5
Cross 19.3 19.7 . 6.9 5.5
section wet** 13.9 11.7 9.7 8.4
14.7 13.1 11.8 9.0

Top value indicates mean value. (kgf/cm)

Bottom value indicates the coefficient of variance.(%)
% . Moisture content of wood was about 13%.

* % . Moisture content of wood was above 60%.

THR->TLESIBRASH L, MENE, EHET2IT->T, 67 AHEES RO AKN
HiE, AV v 7E 5 mDEHI50%, 100mmd & ZHI20%E T Lz LR TWw 5, SIREFIDZE
BETH, FARNMETEEVESELTwEbDEEZSNS,

2.4 # E

BohrnEsHRETIET S,

(1) SEORMIE2ITH, THICSKREMEZREL 5258, SRS ENNRETO&E
2L o T, ZIITHAAL 2 HEDBETIR Lz, 2O s, RMITEANECZWRD,
BNk ERNOMER, OB IZRASLREL 2 223 TE LI,

(2) EMcE 2B, ThBSERLIBE I, FHRSESIE 3 7 AMI50%E {ETL
72o B0 T, ETEREMIITOBAT, L b3RSEANELEL THEAMIA T Y 2 —4]
2 OZ0OREBNLBELER S,

3. REREEE TS 2TEABOMBLIGE L ¢t AKD KT 214K

3.1 # B

FESHMOTHENEE LR EICT 2 HE2HEL b ORIBNEE, —ERETER VAR
NOE L EIC T 2 R ZOEBD L, EHMBEFT 5 & i I8 R RO BRI
BB 2101, SEAMOMENUBELHETTOR Y v 7% MBI H > TH LB
b2, BFRE, GAEELEZIREEGESTEAON R0 EE, BEHBORY v 7
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BREDIIICEMT 2005 ERIT L > THN, STHESHOMM L L CiSEHREGR,
W, ERTERCRD2 MBI L TEESRECHBITWE Y27 7—R—F2HY LT,
MHEOLEZ1T-> T, Rt LOMBER L 72,

R LAETRUESKERCERZTLROME2FARFEOMRE LR 2 £, Mack 8)i,
Radiata pine fIFEDAM 2{# > T, FIENOBREL € ANBER21To72, B 18T, &
IR L B0 100008 & 10000[8] TdH - 7z 4K LI & 2 AR O BINE & BE LM OEINE % H
ELTAER, BHETE, BELICX 2EMEBOEINZED TH <, FIHHA Y v 71.5mm(0.06”)
52 2RETI00000#:RL 7255, B1EHOEELICLS XY v FD1.5~3.75F i
otze RRBEMICERMOKN2EDORY v 7E2EL,

Wilkinson (9)i3, EE1 22 1) 2 STEEGH DO T FHD R Y v P2 ERIC & > THR Y
HBEOHE LB L1, 1A THEERI N —HeANRBREC, —E&OFHEEZMR, %
ZiZ5~20Hz DY A VKT, 0.2~0.8G DIMEE (5 2 7:BORAAY v 7EEHIEL 12, &
Bk r LT3, EMEILZ CNSOH B Wik CNTSTEAE LI bD L, FHM L G1R % CNSOTES
L7zb DRV, BINRNRINTZ2RY v 7E&E, BTN TLAY) vy 7RO, 7
L2 TITAT - BROBEIX1.23~1.87T, RENKREL LB, HIZ/NE kD,
FUHEMEORE I, AEBPIRE 228, HRIRKEL{ L7,

Atherton (0i%, &R B L VAER — F 2% & L STESHOMRIER L RBR 2TV, B
RBRMEEFEAN, TORR, HELRAPORERENDOEZEBI 2L, MEVVOEENK
Eholz BTN D,

BEEEREIE, ARES—T 12 20K — R EHIBIES T, FiRNOBR L RER%20°C,
65%RH OFMAT TTv, EHEAMOES, RUFTOBEIZ L 2B 2R/, HEL 100/
FTORBHRE L, ZORDEMZERD THRhr o, HELIWBERICAY v 7EDOEM
BEvEEC KR 7, ~ERERHERRI LB, ZRhEIV/NSEZFESERLIEE, 8
BEEHOEBRIZEALYEET S 2 2L, FAPMPORRKFEICXEE SN,

M, ImED T Y AR E Hem - fir # AW E[HEEE T, £ Hem - fir BEHET
2 @R TOBESEBOMINE & BE DB 2 BRI, 2 ORR, KZEM e 2175, 6 »
BMZENCKBRICRBREITS>1ES, YIHORA) v 7T 3 AMNTDETHELL, #
12T, ST EROY AT 52EE, AU v 70.5mTI3#0.5, 1emT#0.6, 10emT
#0.8ThH o7z, ZOEMIE, EET2EWOSMO B L IBEERTCOAKTH 72 HEL T
Wb,

3.2 EBRVWHEHRUERFZE ,
SISO EM &£ L TIZATE R L 72 Douglas - fir DY — 34 7 x —# (KE 38mm X 88mm,
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KHHE0.41~0.62(LLEOHE 2 R 2 0 BBMIC ML o), aKREHNIZ% %, AL
L T15mmE 3 77 1 ® Douglas - fir&fK& vz 7 7 —+F —F (EX16.6mm, Aspen) B\
726

FEMZ A2 Douglas - fir I35 &£305mmiZ, R — Fi3102mm X 305mic YIMF L, 2 AT %§T
XA -FREEL—RTE2HMETHY—THHRAA, $TIXCN6SEAY, RERBRA I
CN65& CNSODFIS % a7z, BREBRMEDIR & <tk Fig 3 — 1R L, EM L HIMICIZE
F16mmD B H T THY, ZIWXEVE2BLTCHEERMZ 72,

HEROBEIZ, HNWEICNT 2RI LEE2 AN BN ERER, EERERET COR
BULAEICNTZMEEZRza2Y bu— VB, CEERLEAR, ThiBARERBD 48
¥THhot: (Table 3—1),

AR MTS R LB 2 Wiz, EM ElIMEOR Y v 72 BRAEAE TRIE L, #
BLAY) vy 7OBFEX—-Y Vv a—5icgEskl 72,

CYCLIC LOAD

¥
Y 3
w
R
{Te]
<
o
\ &
-
Clamp Nail J
B (mm)
0
Displacement
! Transducer

1T .Plywood or Waferboard

Fig. 3-1 Specimen for shear test
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Table 3-1 Variation of test and the number of specimens.

Number of specimens

Test type Loading type
Plywood Waferboard
Static test Static tension 10 10
Control test Reversed cyclic 10 10
Moisture cycle test Reversed cyclic 15 14
Exposed test Reversed cyclic 6 6

B ERBRI W EREE22. Tke/min, OFETIRIEMZ TiTo 7%, ARNAFEIR, 558
e EEHORTEORABENFE LY A VT, HEL VIR, FIXEEEREES 20EHE
&3 2T, 91kgf(2001b), 113kgf(2501b), 136kgf(3001b) D 3 D% FEA T, Fh FHIEEIC
WELr~NLVL, 2, 3 EMES,

MR U HBI 2 THELV ~V 1 TH0EEER L e tk, WELV XLV E 21 BT T50E#BEL 72,
RBICHE L~V 31 BT TH0ER L THBREK T L7,

BRLDORBEEHMELV_VTELREL >, THIRIFERERZIZIZ—BIXRDDTH-
7oo AIEV~V 1IZEARELHY, RELV V213199, WELV IV 31322.48TH-7: (Fig 3
—2)

I v b e—VERBRIZ20°C, 65%RH OBET T LR L - TRIBE LR E %22 72, EBEER
LEBRIZ, HRfrERSEE (32°C, 89%RH) : HEBEEE (32°C, 30%RH) rofM%%
BRBLERBCITo %, BKEEDRAY Y 2 — )V % Fig3-3kKRT,

HER I PO EEBRIBIRRE (20°C, 65%RH) @H o T RTORBMEIZ, ke f OFE %M
Z, VIHREEZF =y 7 L, R ZOFBRGBE:EHRESREIC3 AHKEL 2, Z0% 3 B,

136 ;— —————————————— AT == = -
S mp=—=--==-=-- - - ——
5 ol g -—- ﬁ ﬂ
: r
—~ | \
[}
g) ! 1 t
<Qc z : [}
o O
~ %
9
e NfE=——-
L I —— - - m S == - = =
s BT - -
O
50cycles 50cycles 50cycles
L 750sec. 950sec. i 1120sec. o)

Fig. 3-2 Loading pattern of reversed cyclic test.
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BRESSI 3 EEKEL . ZOBRBERGSEMCD > TTY, BEIC, KEREED
SEUD L 7 RERE £20°C, 65%RH DEIC40EHBEL 720

BIREE LY A 7, 5 O0KAT, REfEE 3KTOM L, MiRNRE LEBRE1T-
Voo AV PO—LREBEEHZL6EToZ A2 (KD Test 0 ~Test 5),
REFBII3 - A, MOEZELGLBRVEADY 2V —DTF ok, [RIBRUVEBER
Table 3 — 2 2R L7zo EDORERBRITHAS &, fEBPEY OB L, o THRBREDEKEK
ElEb/hsvEEz oD, RBRERESRAM L Y7 7—R—FRAMO 2 EHETE
CN65%& CN50% f\varz, REAAEIL 1 &4 3 &K T DFII2BTH o 72,

AR U EBRERE, TR ToBOEESMA CHIREF 2y 7 LIk, REZ
L, EERTHERBELOBE LURHERBRET > 7

Table 3-2  Averaged temperature and humidity during the exposed test.

Temperarure (°C) Relative humidity (%)
Max. Min. 4am 4pm
First month 27.1 11.5 93 29
Second month 26.7 11.7 93 33
Third month 21.1 9.8 96 46
Test 1 Test 3
32°C,90%RH T’-’ e e e Hea e B aa e
S L B P!
A : : : : ) Loy : | I | :
Test0 ¥ 'R 2R | A Y @
20C,65%RHY 1 L ¥ L A R 7 by o
i Lo oo ! L Test 5
| b ) | ] I [ | |
Loy v N
| ] | ' | | | ] | | [} ] ] J
39°C,30%RHA  Lob Lot ol lad Lot Lad Lot
Test 2 Test 4
3 days
e}
L 45days 40days

Fig. 3-3 Schedule for the change of moisture content.
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3.3 BRRUEE

3.3.1 #RTEER

Table 3 — 3 IZHER %R U 720 Posss Proos Paoo i3 ZHZH, EM L EIMEIDO R Y v 7830.38
mm, lmm, 2mmBFORET, PLdFE -2 v THRO RS LERR I A S BRAEORET
5% (Fig 3—4), Slope i3 P UMD EHIMI>OME S %14,

CNERD S L, V27 7 —R— FOHLHIHRIMRE U Slope iz /& < , L2bideos
BHRV, ZOZEDSET 2T 7—R— FDHHE THEZHEEE 2 &5, & BHHRIK
& Slope DEDMIZ IZ BB H - 77,

Table 3-3  Results of static test of nailed joints.

Slip P38 Pioo P20 P Slope
NO. at 90.7 kgf
(mm) (kgf) (kgf) (kef) (kgf) (kgf/mm)
1 0.112 75.0 105.5 115.5 105.5 0.282
2 0.475 41.0 65.5 86.5 88.0 0.250
3 0.378 45.5 68.0 85.0 92.0 0.170
4 0.130 68.0 88.5 108.0 95.5 0.341
Plywood 5 0.122 73.0 95.5 113.5 102.0 0.275
CN65 6 0.175 66.5 93.0 111.5 108.0 0.232
7 0.155 67.0 89.5 108.0 99.0 0.316
8 0.180 63.5 87.5 82.0 97.5 0.352
9 0.198 59.0 84.0 103.0 97.5 0.331
10 0.127 73.0 99.0 120.5 117.5 0.352
Mean 0.205 63.0 87.5 103.5 100.5 0.290
S.D. 0.011 11.0 12.0 13.0 8.0 0.060
1 0.201 63.5 87.0 100.5 93.5 0.223
2 0.277 52.5 75.0 89.5 84.0 0.197
3 0.290 52.5 74.5 88.5 87.0 0.245
4 0.249 55.5 77.0 9.5 90.0 0.247
Waferboard 5 0.244 57.5 82.0 101.0 93.5 0.253
CN65 6 0.318 48.5 69.0 82.0 75.0 0.209
7 0.224 58.0 77.0 90.0 86.0 0.211
8 0.244 56.5 78.5 95.5 94.5 0.214
9 0.191 61.0 82.5 99.5 97.5 0.204
10 0.279 52.0 75.0 92.0 86.0 A 0.229
Mean 0.252 56.0 77.5 93.5 88.5 0.223

S.D. 0.004 4.5 5.0 6.0 6.0 0.019
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- - -/« LOAD LEVEL 3
- -/ <« LOAD LEVEL 2

LOAD (kg)

1001/« LOAD LEVEL1

0 1 1 Ll
1 2 3

SLIP (mm)

Fig. 3-4 Typical load-slip curve of static tention test.
Plywood sheathing. Nail : Two-CN65.

3.3.2 TWiRIARE L FBR

Ihh bRz Ry 7RIZ, 5IREEEERBOFIETDH 5,

(1) arre—rER
Fig 3—53HEBEL VL 1XBT2EELELIEEORY v 7, HEVAVL, 28KV 3
CEORELSIEEOROR ) v 7ROBRERLLbDOTHS, ZOMEHDZ &, HEV
VB EH B LHEMAMEL 23 b 0D, TWHEOHICII,» 2D O (R RSNz,
IOZEds, HELALVIKBI2EEL 1IEEORY v 7&¥by» 5 L, BERAZHEST,
TIRNVEE L 22T BOAY v 7ESHETE 5,

Fig 3 — 6 CRMiRIEE L N 2RI REOHE-RY v THROFI 2R L7z, HELV L 2
Plkwns e, OFABLBSEECR>Tw5, Zhid Fig.3-4T, HROEEL® L0 ITR
DD B HREIFZ—BL T2,

(2) HREEL AR

FOHF x v 7 LTBOIAIHRNYE FFEIke fFORA Y v 78) %, FERDLERRCARA
LT, %ﬁﬁiﬁ%ﬁﬂ: (20°C, 65%RH) TicBWIHELV V1, 28BLU3 TH0EREL /2
BOAY v 7BEHEL, Test 125 Test 5 FTORY v 7EBOEANE L HEMOLL%E &
D, BEEELICLD R v TES L ORI T 2 02 BETL 72,

Fig. 3— 7122 DEfLER LIz, AHREMEY =7 7 —R—FAIM L TROIRDON D,
Thbb, &L, UDBRBBICEST, AV y 7TRIIEHRERERT 2, BEEOY 1 745
B2 2 I ONTZEOEERIZ/NEED, Hixl.5~2.0ER L T3, —AFv =7 7—
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3-
Plywood— Sheathed
. Y:ellﬁx—0-579
s p r=0.981
<
22,
o E
2
© ©
s>
© o . 3210x— 1270
- ; Y=e 320
i A r=0.984
QS —
25 1A
n 3 Y = g 32X 1504
r=0.985
0 'w T L T 1
0.2 0.3 0.4 0.5
Slip at first cycle under load level 1 (mm)
. Waferboard—sheathed
T
5 g 9 -
" -
-
(]
55 .
B g .
e
s 2 1 ]
25
” .____‘_._:__._._,_l_———t‘
T

Slip at first cycle under load level 1 (mm)

Fig. 3-5 Relationships between slip at 50 cycles and slip at first cycle (Lood level 1).

R—FE, BEECHS S, AV y 7ERFHET2EACH S, BED Test 5 TiF, &KA
B, H21.2~2.00 %> Tw2 500, BAEREOIA 7 VENE S HIBE, Ay
TENEZ T ERELH 3,

RBEEEEL L 2R —-FOREIOECOHEIZ, GRCTCEED+1~+2%, V=
77—=R—=FT+2~+6%DETH 7o R— FDSAREMIIEHRN 7T ~13% DT, 7 =
77—=R—FiZ 7T~12% DB TH -7, T# D Douglas - fir ZTFHEKBIZTZLIFLAFE
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Compression sllp (mm)

1.5 1.0 i
T T r,),(,a'/

’ 7

,,' i E 90,7
/ . - 113. 4

~136.1

Tension Slip (mm)

Fig. 3-6 Typical load-slip curve under reverced cyclic load.

Bk, KI12%TH o2,

ZITBERBEC OV THEICLINTAS, BEREIR, BEMEPEATOBMNLRR
Lo TELAZRET, BOBRENNE L, EXNBEL ZIFTERL 2R L5 2HETE,
EEHFERXO LT, FEOETNERAY, BREOHCBERE » S lEEETRb L
bOEBTE L EESDE, COLE, FMHHERELE, b= 4
ITWIRBRHAEE, AWRBRIANVF—ThH2, WIThBEOA—T7»5KES, hiZ
R L DOFE, SELEK, BEFGT L0EBHEH 0, SREM, =27 7 —R-FHl
b0l v RRIZER 57,

Q) REHER

Table 3— 4123 » BRBEHOA Y v 7B%, a¥ ru—VEBREOHER) v 7R DL
TR LTz, &HRid CN65, CN50L: & 1.581% T, KICHIBRR LB O PURME & 1313 —& L 72,
BEFBOSKEEIBREEEELABRL D/ NS EEZONEY, ZOHBETY, ol
BRICEWS Zr3EESNS, Thbb, SKEELEN LS Thh, AREMOHSIR
1.5~2.0L BMb 328 TE LD, HRDOBREIC LN, EMEET->T, LRSEL
BEOREBRICHYT 2MHORY v 7RI, EEMIToLBE0 IFEULICEL TW 5,
AEBR TG>T, ZOBRICEAREERI BT, MBDOHE L XHFEIE{ AL
Tw3, FREEMCIT O EBATITH S, 25 ThiE, FPOFRRRMERTITY, R
Uy 7BIZHZBENCME L LIS,

—%, U277 —R—FT, BKEELENNSHo7:0T, BELTY, RV v 7TED
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Fig. 3-7 The ratio of slip of moisture cycled specimens
(du) to that of control specimens (Jc) .
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ZAIZ /NS o Tz, MEERHE R T 3113 & S ICBHMT, MLOWRETCORBELLETH S
5o LdL, V27 7—R—FOFEICE, PR EIERNRETTEIRVIZ, ARL0 L
L2RAY y 7ROMEMES/NE L, BELTWR LS L%, RETOER, 2hPhOoX—KD
BHEELLLEECARNLELRS ),

Table 3-4 Ratio of slip of exposed specimens after 50 cycles to that of control specimens.

Load Lﬁ ) Specimen Plywood Waferboard
oad Leve No. CN65 CN50 CN65 CN50
1 1.05 1.52 0.90 1.31
1 2 1.35 1.42 1.00 1.89
3 1.66 1.50 1.02 0.70
FE % 1.35 1.48 0.97 0.97
1 1.03 1.37 0.90 1.61
9 2 1.33 1.51 0.95 0.87
3 1.87 1.49 1.08 0.74
¥ ¥ 1.41 1.46 0.98 1.07
1 1.04 1.73 0.92 1.73
3 2 1.38 1.32 1.04 0.73
3 1.98 1.49 1.06 0.70
¥ ¥ 1.47 1.51 1.01 1.05

3.4 & E

(1) &WREF LY =7 7—FR—FHMET, FESHROBOFERIINTIHELLET 5 &,
V277 —R—FOABRAMESKEL, LrbiEsoE8dkdol,

(2) BWRAMOETHEEEL, LEBEEL 2@E LRI FE, AT L TERHERAV IR
D, BERORAY v FRIZ, a¥ b u—LVEBREDORY v FED1.5~ 2 PR L 72 PORME
X, GhEOEMBCHEVHEISLEWEEZ OGNS, BBEOT -5 I L iE, £Hcil%:
ToTHBRLIBETE, I/ULCTHLETZ0T, MIMOFKREBERAOHELEY, 1%
EMTFTOZ L 3BT ENETH 2,

@) Tx77—R—FHMOEESRILEBEEL 2RT2 L, R vy 7RIE, BROYA
INVEOEME £ THEL 2o KEREKER(ERPHRZT 2EHAOV =7 7—K—FD
FEHRELH 2, LrL, ERAREEETCOFEATIRDIE, BLA2AKRI DT NE
bRELEbE TV,
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4. BEEBBERGETILBTIAAZLTL—b AR 2 —BEBOHENNE

4.1 # B

FHEOE—DEIZ, HEBETHY, FL[ELEEOEHHHEL Wb AEORKEEREIC
EH, AINVTV—b A2 77 —EEHROBEL NS 2 HEOEE L, ZEFERLICE
2BEOERIMERAR, REFGEEOER 227V —2B2LIbH5,

BZOEHWNZ, EEEERSME L THB N >255 2 LVL (Laminated Veneer Lumber)
BAINTV— P TEESNL PN TATHL LTEH R TRIBTEZ S R, EEOD
EBEBELTRNTZILThD,

AINVTV—bRETERRYD, fTABEIPROCOT, BELNPERREICE 2RMOD
IHE, BEPAMEDEEIC R TREIFTESOHSCHRZ L RELETFEIND,

Friedrichen & Pnewman(?ix, A # Vv —t THEE Sz LVL EH OMEE 2 EBRIC & >
TH#ANRTz, 21°C, 66%RH OFRMGT THRBREEHEALT, 1 207NV —7RERETT, o
W—71x21°C, 90%RH i 2:BMIMEL 7R W5 |5ERBEE2TR o7, LVL OB D DI
Douglas - fir DEEBE TR o720 FOER, Douglas - fir # W28, LVL X »#10%58
BoK&hotz, ZOBEBE LT, Douglas - fir BEREDOLDTHol2d BTV 3,

Makenna & Smith(}iz =2 —I -7 M THEBI N -BETHEL 2 LVL 2 X5 V7L —
FESERICRAVS BB 21T o 72, #f&EIX, Eastern white pine (Pinus strobus L.) Red pine
(P.resinosa Ait), Red spruce (Picea rubens Sarg.) k European larch (Larix decidua
Mill.) THo7:s ThoOBEE W EBEEO IEKNMHE % Southern pine LB L7 L 2
%, European larch & Red pine iZ+73# 2 7223, Spruce iZ X Z V7V — M2k 2R BEIR
DENDI:®, +aRBESEOAEL S EREL T3,

Wilkinson(4)ix, Douglas - fir 2 Fi\272 2 ¥ L 7L — M ESERIZ32°C, 95%RH £ 71°C, 45%
RH ORI T 3 MIFBRIE L 25 2 RIS IRTERBR 21T o 72, ZOMKR, RAWEIX, 2
Y ha— VERBRE LN, 0~9%ET L,

ANE A F VTV — M ERERIC, FIREEMOBEL TEMZ, BHRELHEL 2, FiR
NOBFERFELICL T20~25% T, WIRNLDOBEIFLT~20% L |MEL T 3,

4.2 EBRMERURREE

Douglas - fir KU LVL 2 W T X Z L 7L — MNESEEER L, EREERM(20°C, 65%
RH) T, BREBRGTCET 2BEHWONENREEF I, HEE L TEBNEIERA
£, RIRNELUSIRIEZIY EiF 7, HMEBERETORRE Vv —71, BERLEED
BBEIN—T2 LRI LT B,

KEBRICHW/ LVL i3, IBDF SR T7 7 —BiRic 72/ — v« VLY —VEETE
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L, BEROBHES AL — A ES 2 THREMLIZbDTH S, LVL 0¥ > 7 REII Ty
1.55X 10%kg f/cnf, HEHEMRZ0.12X10%g f/af TH - 72

FEMIZATER L 72 Douglas - fir204%F (W& 38mm X 89mmfE X 2.44m) 2w, A VT
V- bBSEASKD Y a4 v MBI, REDZ W 2BA BT Y > 7R EUIEFH1.73
10°kg f/cr?, 1E¥IRZ0.21X10°kg f/e* T, ERD IV —F BT HHMTH - 72

AINTV— M IZARE ABCHBOX v > 72 A VT, BNSIRFREL 5 2 11, B#EsK
ERHi D 5 X 5T — b OBMICBITT B RMNEDOY 4 XD b D &BIRNL 1z 2085 —
Y (E&1.0mn), 1@77mm, £ 3114mm, $RHEEI396, BREEII84TH -7,

LVL, Douglas - fir £ £ &2.44m O OHRTEIW L 128, EFE 2R (T T, o
BAEAOREZAI NSV — 2RFETDEALL, 7V — b O# &AM O FmIE—B S
€7z (Fig4—1),

BERIZT 4 AV arI oN—HORBESIRABREE2H, BELHEREREPERFES R
T, PRV OZARTER2RBREICNZ 72, BBEE 2y b L7REE Fig 4 — 2 1TRL T,
BHEOEN (Frv?) 2, BRAENMIFEAVTHEL, X—-YVva—FE&HL .

= i 2, 440 .
-]
[ 610 e 610 o 610 - 610 .
Lol e £ Sl —
T I T
! 1
} | 0
| » 1 <)
1 1
Gri . Metal Plate Grip
P Joint Connector (o)

Fig. 4-1 Test specimen.
Note : Cross section of wood was 38mm X 88mm

L 250

Displacement - )
transducer Fixed block

. /

=]
-

‘$_—HT LOAD
—_
-— Clamp & E: Clamp :
7/
e Metal plate connector I

. 610 - 610 "

Lad e ™

N 1,220 . ()

L L

Fig. 4-2 Assembled test specimen ready for testing.
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4.2.1 HE5IRABR
REME3907ke f/min. (20001b/min.) T, BIRICET 5 & TORMIZ 3~4 3 TH> 7
Cnué%ﬁ@ﬁa@ﬁﬁ;pgmﬁ,ﬁiﬁﬁ@mﬁ&@ﬁgﬂ&@T%g%%Nﬁ%@%
BT, MEOMICHIN, BECEN RV I L 2RRALL,

4.2.2 BIRRFHiRNEK L AR

FTELXAINVT L — VN EROREREEZ LI RD e 2R E, ARETHRLEHED
B1F % TPI (Truss Plate Institute) (6i%, RIAFRFAHTEEZ RO I bR/IDFHELED T3,
@ 3 bo—VREEET, ¥+ v 70.76mm (0.03”) OBEOMEDOFHHMEDL/1.66fF
(b) EAERBRET, ¥+ v 70.76mDEEDHED FHHEDL/1. 335
(€ 2> bto—LRBEBET, BAHEDEIEDKE
@) BREHBRAET, BANEOFPLMEDI/2.5(,

ZZT, aviru—VEERELE, SKERBE4RBTSV—bEEAL, BBRETo2H0D
T, GARERBE L Z, SAERB%LULETS V- REAL, 5HURK—T2AEGKEL5%
KEEL, RBCIOBLUECLTHBREZITI 4D TH S,

AEBIC BT S REHMELRET 2R, 2> b u—LVRBEDBE T 2 ER L T2, Table
4 —3DHIMNBEBEER 2BV THRIHTEELRD 2, Porsll &> TH % 3 H &E X Douglas
—fir T1380kg f, LVL T1280kg f TH 5720 —7, PmaxlT & > THR % 3 E iz Douglas—fir T
1140kg f, LVL T1090kg f TH o7z, > THETFEIE Praxll & o TR E 528, KEBRTI,
OB WEHEEREBRKICE 2 57912, Douglas—fir, LVL & 12—, 1361kg f(3000Ib)
PEREREL L,

BOR L HBRE, REFEDY, 1.0, 1)4, 1%EOWELIRVGEFRL THA 2, BHELV L
TOMELUEHIOETH o7z, 2B, HBEOMEL, WERXYOZRT Z LB TELE Do
72D T, TRREFE%2271gf (5001b) & L7-,

k%% 95k Table 4 — 1 DRI B 3,

BRI =ZAET, #ELOFARIZMTH -7, Fig. 4 —3 TBELHED $F — > 2HR
fELTRL7z, WELV VAR TR, BEMIEARS 0, B5RARETE 57,
4.2.3 REXEHTORR
21°C, 65%R. H.OMEIZ, 17 AMMEL :HABRKCRELLEE 2, T0%k, BRFER
B U5 I BREE U BRBR 2 1T72 - 72,
38R U1k, Dryroom (21°C, 20%R.H.) &, Wetroom (21°C, 90%R.H.) Of1%2%
HIBLEZ TR -7,

BHEEMHICLY, RO ATBEOEREITE o7,

1. ¥yV-=X1

d
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L2 e &
]
L8l — m— e o i e B :
B [
~ 1,361 — — — — — .. —_—— . |
2 ]
< , | I |
S | |
| 907 - | . | I
! ) ] | !
' I |
I
2274 LN S AR ) N R -----L--————L
0
30sec. 30sec. 30sec. 30sec.
— — — —
. 15min. . 15min. R 15min. X 15min.
30cycles ' 30cycles ! 30cycles ' 30cycles
Fig. 4-3 Loading pattern of tension cyclic test.
Table 4-1 Loading pattern
Load
Load level Number of cycles
Lower limit Upper limit
1 227kgf(5001b) 907kgf(20001b) 30
2 227kgf(5001b) 1361kgf(30001b) 30
3 227kgf(5001b) 1814k gf(40001b) 30
4 227kgf(5001b) 2268k gf(50001b) 30

Wet room (2 weeks) — Dry room (2 weeks) — Wet room (2 weeks) — Dry room
(3 weeks) & Ls€1-BIZHER, |

2. ¥YY—xX2

Dry room (2 weeks) — Wet room (2 weeks) — Dry room (2 weeks) — Wet room

(3 weeks) &L ¥7-%BIZRER,

3. ¥Yy—-X3
Dry room i 9 BRIME L, #HERRETHRE
4. ¥V =24 '

Wet room 12 9:BMIRE L, BERETHER
BEADDRET T, BIIRER, 8L VEBE LRBR T 72, —RBEORBESRIE 3HTH-
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2. RBROTEME & BB A% Table 4 — 21T L7
HIRRE L FRBREOBERET COREREL AT 52 2 L RFH TR RVY, FHRT
iX, F»907kg f (20001b) OFERMZ CHHRIMEEF = v 7 L, ERAICL > THEEL

Table 4-2 Type of tests and the number of specimens for each group.

Number of Specimens

Enviromental Loading
Condition Type Douglas-fir LVL
GROUP 1 Statu‘: . 18 10
Tension cyclic 8 11
GROUP 2 Statl? ‘ 12 12
Tension cyclic 12 12

Notes : GROUP 1:21°C, 656%RH.
GROUP 2 : Moisteure cyclic condition.

4.3 REBIUEE

4.3.1 BOTTERER

4.3.1.1 Znr—=71

EAEOREIZIR 4 DORMNR Y A ThH o7,

1. 8WD3HRG

2 KM (B OB

3. WOBIKRT EARMOBEOBEEDE

4. AFZNTrv— O

1D LVL ¥ a4 > b D3 550%k 305 17, 0%B2DY 47, 30%H34DFATT
%otoBW@DwQ%—m/34/%@9%%%@1@547 HWIS5%B3DFT A 7, &Y
#135% 2 4 D ¥ 4 S THotz, Table 4 —3 12, % {i20.3mm £ 0.76mm D & X D E (Pos,
Pore), BAHE (Poay) BEUH—FYD ORKHE (Pnax/TN, TN RHEE) OIS A
ZRDEE R VEERE R R L, CORT, BEFECOVTHRDL L, TV — M EETL
FABAIZIXSRD 2 L 2585, Douglas—fir ¥ LVL ORICERR S h¥, 3500kg f~3600ke £
B ot —F5, EOBIKTRUOAMOBIEC X 581k LVL O AP RE» 272, MEDL

3IZIZAE -7 0T, LVL 38IC & ZEROWER SO THBFRESPRES 207
LE2 15, Lo LBEARETE, BBOEEEATCHAECAREIRD 5NEPoT,

BHE R 1 BE CHREROEMBELEL TAHAS L, Douglas—fir ¥ 2 4 > + ZF#3.73

m, LVL SREAAIZTH3.81mTIE L A EER BT, TV — N REMT L A, TE L b
O3 WS KT 2 A & D RR/ANE o To LVL BRI TAM R E LisBaEE, &
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Table 4-3  Static-loading test results of Group 1 specimens.

(1) LVL joints

Number of Po.s Pms Pmax PmstTN SG
specimens (kef)  (kef)  (kef) (kef)
@ " Mean 1404 2120 3260 34.0  0.57
SD 101 135 225 2.4 0.02
Mean 1369 2077 3163 32.9  0.57
W or WF
" or 7 SD 78 135 198 2.1 0.02
ME . Mean 1485 2218 3485 36.3  0.57
SD 110 56 69 0.7 003
(2) Lumber joints
@ R Mean 1470 2287 3423 35.7  0.57
SD 161 207 236 2.5 0.04
Mean 1461 2289 3363 35.0  0.57
W or WF
" or 13 SD 158 236 250 2.6 0.04
ME ; Mean 1485 2280 3580 37.3  0.57
SD 169 94 74 0.8  0.04

Notes : (a) : Mean and standard deviation of all specimens.

(b) : Mean and standard deviation classified by failure mode.
W : Nail withdrawal.
WF : Wood failure.
MF : Failure of metal plate.

P ,; : Load at 0.3mm joint gap.

P 7 : Load at 0.76mm(0.03in.) joint gap.
TN : Total nails of metal plate.
SG : Specific gravity.
SD : Standard deviation.

4, OOOT "Lumber joint 4, 0001 LVL joint
”/ - “ PPttt
:-; 3, 0001 Ry v = 3,0001 *\ «—Pull-out
sl b, \ g N
) AY
,_g 2, 000" /I “ Pull-out v-g 2, OOOJ 3,
3 Y/ ' -5 N
Metal failure _ \\
1,000 1,000 Wood failure ol M‘?ml
failure
0 v v v v v v
2 / 6 0 2 1 3
Gap (mm) Gap (mm)

Fig. 4-4 Various types of load-gap curves.
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Fig. 4-6 . Relationships between joint gap at 907kg and Pos, Poss, and Puax.

@P,; : Load at 0.3mm joint gap.
OPys6 : Load at 0.76mm joint gap.
APpax : Maximum load.
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Table 4-4 The ratio of the joint gap of Group 2 specimens to that of group 1 specimens. (%)

Series Pys*! Po7s*? MC (%) *®
1 81 104 8.2
LVL 2 93 107 11.7
3 83 104 7.7
4 87 92 14.4
1 63 87 9.7
Lumber 2 69 85 16.4
3 82 103 8.7
4 73 93 16.5

Notes : %1 Load at 0.3mm gap
#*2 Load at 0.76mm gap
#* 3 Moisture content at test
Mean Value of three samples
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Fig. 4-7 Typical increase of maximum joint-gap and

residual joint-gap versus the number of cycles
for LVL Group I specimens.
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Fig. 4-8 The value of (d:-d:)/d; under various load levels.
Notes ; 6 : Joint gap at 30 cycles.
;. : Joint gap at the first cycle.
Mean values are connected by straight lines
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Fig. 4-9 Increase rate of joint gap per cycle between 10 and 30 cycles under various load levels.
Notes : Mean values are connected by straight lines
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Lumber joint LVL joint
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Fig. 4-11 Joint gap after moisture change represented by the ratio of the joint-gaps of Group 2 to the
estimated joint-gaps of Group 1 specimens.
ds2 - Joint-gap of Group 2 specimens after 30 cycles
de1 - Estimated joint-gap of Group 1 specimens after 30 cycles
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Fig. 4-12 Maximum load under various loading and
environmental conditions.
Notes ;: @ Mean value of LVL joints
oMean value of lumber joints
Straight lines and broken lines indic
standard deviation.
Numbers in the parentheses indicate pecentage
of mean values to those of Group 1, static.
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Table 4-5 Ratio of the 1% lower value to the mean value
Specimen Pos Prax
) I-type 0.82 0.86
D-
H;‘; ;rr T or Y-type 0.54 0.59
M-type 0.85 0.89
LVL I-type 0.90 0.89
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Summary

Withdrawal resistance of nailed joints and lateral strength of nailed joints subjected to
reversed cyclic loading under moisture variable conditions were investigated. And the
feasibility of laminated veneer lumber (LVL) for metal-plate connected joints was
studied. The following results were obtained.

(1) Withdrawal resistance of nailed joints in the long duration was almost the same as that

evaluated two days after driving nails as long as the wood was sound.

(2) After plywood-sheathed nailed joints were subjected to repetitive moisture cycle, the
ratio of the slip to that of control specimens converged to 1.5-2.0 under fully reversed
cyclic loading.

However, according to Kamiya’s report, when driving into wet wood, the ratio was
over 3. Nails should be driven into air-dried wood. On the other hand, the joint slip of
waferbord-sheathed nailed joints increased gradually as increase of the number of
moisture cycle. Waferboard is recommended to be used under the room conditions.

(3) In spite of the different failure modes, there wes little difference of stiffness and
strength between lumber and LVL metal-plate connected joints as long as the specific
gravity or the modulus of elasticity were close. Mechanical properties of LVL joints
were affeced less by specific changes of environmental conditions than those of lumber
-joints. Since there is wide range of temperature and humidity condition in Japan, this
characteristic is advantageous. Therefore, LVL can be used in structural components
assembled with metal-plate connectors when economically feasible.



