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Effects of Finger Joint and Strength of Lamination on the
Estimation of Strength Properties of Glulam™

Gwang-Chul Kim™ - Jun-Jae Lee™

ABSTRACT

Structural glued laminated timbers were manufactured from Japanese larch(Larix leptolepis) lumber.
The effect of various factors, such as finger joint, strength of lamination, on the strength properties
of glulam was investigated.

When only MOE of lamina was used as input variable for the estimation of strength properties of
glulam, the deviations between actuasl and simulated results were increased with the number of
lamination, because the effects of variance of lamina properties on the strength estimation of glulam
were cumulated with the number of lamination. Therefore, to estimate the MOR of glulam more careful
approach was needed.

Besides, both MOE and MOR of lamination were used as input variable to compare the effect of
input variable. In the case of finger jointed lamination was located in tension zone, MOE of glulam
was some effected, because of the variation of MOE of lamination and the deficiency of information
for knot. In the case of finger jointed lamination wasn't located in tension zone, more exact
estimation was possible than the case of finger jointed lamination was located in tension zone. From
the results, it was concluded that more exact estimation of strength properties of glulam could be
obtained by considering effects of both finger joint and knot.

Keywords : Finger joint, lamination, knot, MOE, MOR, design
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‘'l The numbers mean grouping number with MSR results: | means only 1 group that rated with MSR machine,
2 means only 2 group that rated with MSR machine, 3 means only 3 group that rated with MSR machine

Fig. 1. Lamina combination for manufacturing of glued laminated timber.
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Fig. 2. The simplified configuration of MSR(machine stress rating) machine

- 10 -



A #=H 472 43 dE FA 2AES Prve] Fxo 4%

& F4A Az Ald gty FAAE dRTEAN B
E guuE 94 oy AHE3a £ dAe A
WA AgAY Az AoE AFE e Fed PA
HEE & SojdE s PAZEE s}
FAAe BT Ade] vl dEgE golraz
g FAAzE d4AE FAE AHgsgen,
29 AZAe vj&L 100:1501%eH A2ZHLS
30T, 70% RH olitt. IA4AE Az ¥ H5H
22 150mm(T)X130mm(W)X3600mm(L)e] &
2 A4

2.2 4y Yy

2.2.1 2HA 2ol % A 2loj4e] HAH

234 gvivset FAREE A oy, F
AA 40029 AW REE JASFTFEMSR,
Machine stress rating)Y& o|&3&<« MOEE #H7}
ok olF 30089 FHA AxE GuivdE A
& 10089 AHE Frivie 22y fAds W

— b —

37 H8 F71HeE2 HAYE A9 MOES
MORE& &A3lHdc 71&d guue Zxy 42
£ 4Y¥FR AR Ffde dRE A4 24
(long span) ol di3 A4¥L HAA3E 1 AAE A}
el xgh, H29 dF(Lee & Kim,1998)el o3&}
9 goive] 7=y AL IFHH(localized span)
o2 Z73sd YHWEFR Agse Aol FHuue
A 2 99 ¥ & Jof AER dFE JHedA
e Ao uel, B d7dMx oy g4
e gy FAE usld 2d9& FTRHLE
o] 400mmZ dled 1/3xd 43 &5 Age
AA g

2.2.2 =g HyXe| HAMH

sl ol A P B A& HUEt
71 $&d 1/3 AFE HAEE A 2ARE
3mZ & AFE ANE F, &3 R wa
Aol ~A-FAuly 38 ASTM D29159] =it
4 (1)& o] €38t B3 3t

Larch No.1 °
Larch No.2 o]
Larch No.3 )
o

r

O
o

A

°

fa
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L ! span between supports,
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Table 1. Results of static bending test and machine stress rating for lamina.

Lamina with finger joint Lamina with no-finger joint
MOE (% 10° kgflem®) MOE(x 10° kgflem®
g. - MOR gf. ) - MOR
MSR Static bending (kgflem?) MSR Static bending (kgflem?)
test test
Average 1124 121.1 5715 110.7 119.5 750.9
T8 0.19) (0.16) 0.29) (0.20) 0.14) (0.30)

( ). Coefficient of variation
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Table 2. Bending test results and failure mode of glued laminated timber.

e T8 MOE MOR ,
s | W < 1 03Kg/cm2) Average & g/cmz) Average Failure mode
1 200.7 553.5 C
I 2" 190.3 187.9 572.0 543.9 S
3™ 1727 506.2 S
4 190.5 590.5 S
il 5" 199.3 194.1 626.2 572.8 S
6" 192.5 501.8 S
7 190.6 597.1 C
m 8" 190.0 182.1 5149 559.4 C
9" 165.8 566.3 S
100 199.0 629.0 S
v n" 182.4 185.8 4194 480.5 C
12" 176.0 393.0 C
13" 187.8 4425 C
A 147 183.7 183.8 591.0 5259 S
15" 180.0 544.1 S
16" 166.7 490.4 S
Vi 17" 180.7 176.0 567.3 545.2 S
18" 180.5 577.9 SL
19" 156.2 501.3 S
Vi 20" 162.1 158.5 524.1 447.1 S
21" 157.2 316.0 C
2° 149.1 423.7 C
i | 23" 162.7 156.7 485.2 465.7 C
24" 158.3 488.1 S
25" 164.2 522.2 S
X 26” 157.1 159.8 4499 473.1 S
27" 158.2 447.2 C
28" | 140.5 327.7 S
X 29" ® - 142.7 - 363.9 -
30" 144.8 400.0 S

.

: Glulams were manufactured with non-finger jointed lamina,
: Glulams were manufactured with finger jointed lamina , *: NF(Non-failure)

S: Simple tension, C: Cross grain tension, SL: Splintering tension
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AAe ZEH ghol ZASHUG. "M FAR

WY Hote] ZEH HeAd GE ATE B
gt AAHA FGA dAE =Rajejor & o
Azdd. ajag, gejve] ZEd wet A4
BEH dAo] o= A= Aol7t dAFE A& FE
A sy fAsME SRS BESY Fuve
olgdtd uF A7t Yadvn W
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Fig. 6. The cumulative probability for predicted
MOE and measured MOE of finger jointed
glulam using lamina MOE.

Fig. 7. The cumulative probability for predicted
MOR and measured MOR of finger jointed
glulam using lamina MOR.
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