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CARR))
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% 5 Width of annual ring 1.6(0.7—2.9)
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Table 2 Results of strenath tests for small snecimens
REBHE Y a4 v ot # 2 vy F om o~ n
Test items Jointed specimen Control

o HHIRE BRA LBABRE SR Y » » _ BRI E RA HAIRE RA

YYrRE VST R Ak BEAK YYIRE TR TR B hms

E €p ¢m Op Om z 0p/0m Eo ¢op €fom Oop OJom

X10"2
(ton/cm?)  (X107°) (kg/cm?) (cml/k,g) (ton/cm?) (X107°) (kg/cm?)

e i mean 117 2080 3690 241 364 0.66 112 2470 3790 274 377
Compression min. 95 1280 2040 149 307 0.41 94 1590 3020 191 318
max, 134 2480 4550 320 424 0.79 131 3090 5160 353 444

(19%) S.D. 9 366 398 46 35 0.12 11 371 469 40 37

gl %’ mean 127 2170 5310 276 616 0.45 130 4750 9120 615 1108
Tension min, 108 1230 3950 165 475 0.30 109 3980 6550 491 898
max. 147 3840 7050 496 803 0.83 149 5160 12400 729 1329

(17%) S.D. 8 531 793 66 81 0.11 11 331 1519 59 130
i ¥ mean 117 420 686 1.8l 0.61 120 436 735
Bending min, 104 291 548 1.03 0.53 102 272 579
max. 127 510 799 3.23 0.66 131 520 866
(19%) S.D. 7 54 72 0.56 0.03 8 54 76

B ) ; MBRF% Number of test specimens.

*
Footnote E
&

g

i Modulus of elasticity(M.O.E,).
i Fiber strain.
i Fiber stress.
Z ; Modulus of Janka-toughness in bending.

Subscripts p and m indicate each values at
Jointing efficiency is the ratio of finger~jointed properties to control properties.

proportional limit and at maximum, and subscript o

(b)
(a)
CONTROL
- | / 1200 '
"E CPNTROL NE
g - . >
3 1” ~ JO|N7:D\ 2
400) g / — 1000|
I/I
;
/
/ // 800, /
1
R a l’ , R $ JOINTED
& I i
g ' J
i) ’I [
g ' w 600
5 & 2
1 z
5] § st e P
5 s L
) N 400 % 7]
LS E k’— o
! / STRAN S
100—+ i s
1 (mm)
! 200
:’ P ()
! ¢
N P
] |
0 - 4000 - 8000 ~12000 0 8000 16000 24000
COMPRESSIVE STRAIN (x) TENSILE STRAIN (A)
E ® & 3l ®#
a b c

Figure 3 Typical stress strain curves a
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P % FJ Fc F 2
Jointing efficiency
— . cointing eThicler B h 19 h
& o H
Bt R % FJ 0.9397 Fc 1.0597
Zo 0op/0omE/Eo ¢p/¢op ¢m/Som Op/Top Om/0om Z/Zo
(X102
cm/kg)
0.73 1.05 0.87 0.98 0.90 0.97
0.55 0.94 0.50 0.79 0.52 0.91 3
0.83 1.29 1.56 1.14 1.45 1.01
0.08  0.09 0.25 0.09 0.23 0.03 31
0.56  0.98 0.47 0.61 0.47 0.58 3.1.1
0.41  0.74 0.30 0.43 0.26 0.36
0.74  1.19  0.82 0.77 0.75 0.71 2
0.07  0.10 0.12 0.09 0.11 0.08 1.05
2.39  0.60 0.98 0.97 0.94 0.75
1.34 0.39 0.83 0.69 0.75 0.36 0.98 0.98 1.00
3.50  0.66 1.16 1.26 1.10 1.38 4 F J
0.65 0.05 0.08 0.11 0.08  0.22
F J Ec
Et Eb
Ec Et Eb 1.00 1.09
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Table 3. Relationship between M.O.E.(X) and strength(Y)
for small specimems.
VA ATV H ER
Jointed specimen Control
sgme - Jointedspecimen _ Control FJ
Test items [B] 7 [ B FHBE R (=] ¥ T FHBI R 3K
Regression Correlation Regression Correlation
line coefficient line coefficient
[E# Compression Y =2.44X+79 0.65%=* Y=1.91X+162 0.57*
a9
Fl#& Tension Y =2.29X +325 0.24 Y =1.04X+972 0.09
an
ii¥ Bending Y =547X+49 0.53% Y =6.92X 94 (.77%* FJ
(19)
B ) * ; H&E/KH® 1% Significant at 99% level
Footnote * % ; HEsk% 5% Significant at 95% level
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Table 4. Results of impact bending test for small specimens.
3.1
W F RN T F ¥ ~ BEomx
Absorbed energy in impact Jointing t
bending efficency
JaAv b Iy ba~p ¢
a Jointed Control
18 Uo U/Uo
(X10"'kg-m/cm?)
vy vy 7~ AHE mean 1.64 % 4.75 0.37 A A B
Resorcinol min. 1.30 3.13 0.21
resin max. 2.01 6.16 0.59
(10 S.D. 0.20 1.17 0.12 F J
KEr=rvv s mean 2.67 4.96 0.£6 9
Aqueous vinyl min, 2.27 3.38 0.36
urethane max. 3.45 6.44 0.72
10) S.D 0.34 0.¢6 0.12
8
0.37
0.56 1 24 120
F J
FJ 2
10),11
7.8 50
g q
- r|51
H5R MHRBIOHTZ Y~ 7RENS R Y 18
~TEEGDRBR(P=A -t ORI i
Table 5. Constants A and B of the experimental tem) {
cm
formulae(@* =A-.tB) in bending creep w;lGN")IS /
test for small specimens. b
#OE #* * A8 R 2 55 10— 26 =18
Load* * Constants Correlation N 1 l
ratio coefficient ! : /
~ >
A B &
S 20
(%)
3
20 2.80 0.237 0.99
30 2.55 0.250 0.99 1
40 3.58 0.212 0.99 °
50 2.49 0.263 0.99 - 7,' /
55 2.904 0.275 0.99 Y S = / /
o,
o
60 6.10 0.261 0.99 -2 b /\ e
70 17.11 0.214 0.99 /
t=1 pﬁ,/'\. -0
Footnote **; Load ratio isthe ratio(%) of sustained
load to static ultimate load predicted ° 20 20 60 80
from the static bending test of con- LOAD RATIO (%)
trol i o -4
* ; Creep function ¢ is the ratio(%) of 8K 1, 24, 120D 7V~ 7B L HEEL
creep deformation to initial elastic [2F: :F5S
deformation at the moment of appl- Figure 8. Relationship between creep function

ication of sustained load.

and load ratio at 1, 24, 120 hours.
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Table 6. Results of flexural rigidity test for 2-by 4-inch lumbers.
YaAdr Rl TaAv ik A& m X
Before jointing After jointing Jointing efficiency
fE1 eEl fE2 eE2 fE2/fE1  eE2/eEl
(ton/cm?)
mean 125 122 122 117 0.98 0.96
min. 110 102 108 106 0.93 0.91 9
max. 136 132 135 128 1.06 1.04
S.D. 7 8 7 6 0.04 0.03
o ) fE1&fE2 .4y FMLBEDI 7y b VAXFADOY Y /' RE
Footnote ; M.O.E. in flatwise bending before & after jointing.
eEl1&eE2 Y AV IHMLBEDOT Yy Y TAXFHOY Y /' RE
i M.O.E. in edgewise bending before & after jointing.
AL HBIERE DR O A
IN ELASTIC AT PROPORTIONAL  IN INELASTIC CLOSE TO FAILURE
TE s RANGE LIMIT RANGE (LOAD =820kg)
COMPRESSION (LOAD=300kg)  (LOAD=520kg) (LOAD=760kg) (ULTIMATE LOAD=829kg)
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Figure 9. Typical strain distributions across the beam depth fof 2-
by 4-inch finger-jointed lumber in bending test subjected
to third-point loading.
HTHE 2204FJH o fh oo B OE R B & R
Table 7. Results of bending test for 2-by 4-inch jointed lumbers.
JaAY M Iy b m o~ B 4 M =
Jointed lumber Control* Jointing efficiency
op om om'’ Op/0m Oop Jom Jom’ Jp/Gop Om/0om Om'/Gom’
(=0m/Fj) (=0om/Fc)
( kg/cm?* ) ( kg/cm? )
mean 342 584 622 0.59 422 757 715 0.81 0.77 0.87
min. 295 489 520 0.51 391 702 663 0.71 0.69 0.78
max. 424 631 672 0.70 439 813 767 0.97 0.83 0.94
S.D. 34 40 43 0.06 15 36 33 0.06 0.04 0.04
1 =) Fj & Fci +#:{&A% Size Factor, 0.9397 & 1.0597.
Footnote Op, Om, Oop, Oom; 2 XRDOHIE)#ZHE L, See footnote of Table 2.

% i Control is 3-by 3-cm clear specimen taken from the uninjured portion of the jointed

lumber remaining after bending test.
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