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ABSTRACT

In this study, thickness 40mm glulams were composed of thickness 5mm, 10mm Quercus

laminas and * Pinus koraiensis laminas to study on the effect of load variation on transition of

neutral axis of laminated veneer lumber(ILVL).

The transition of neutral axis was examined by strain variation, which was checked by

strain gauge. amplifier, recorder, and strain meter.

The elasticity of glulam was estimated by E=2Z(FE,; 1,)/1 and this estimated elasticity

values were compared with the elasticity values of glulam in bending.

The result obtained can be summarized as follows:

1
2
3

. The location of neutral axis of glulam was effected by glulam composition methods.
. The neutral axis did not shift by load variation within proportional imit.

3. The estimated elasticity of glulam by E= 2 (E, I,:/] showed much lower value than the

elasticity of glulam in bending.
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Table 1. Properties of resin and hardener.

Properties Resin Hardener

Colour cream vellow 1o amber

Form as supplied viscous epoxy resia  honev-like. slightly
alkaline liquid

Viscosity at 25C(P) 300300 256400

{Brockiield viscometer)

Speaific gravity L 6,02

Flash point T 24 > 240
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2.1 Selu i ke 8 @44 Bk
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¥ EEREE =AY &, #vd 7
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Table 2. Compositions of Glulam.

Tvpe  Numberef Glulam Laming tuck tmm) & Glulam Reph

laminaticn depth  composinions
(inm)
B »lmv——'mp
A 8 4 ; )” SRR N S A 3
B i 44 3, L1 3
¢ 7 SR ') > 3
it f Woo107,5, 5, 53,

" Veneer of Quercus

Nen © Veneer of Pinus koraiensis

WA, el g geuE 1 E EpoxviEliE R
M #abgon old =¥ FEA A £
gL 200g/mEen, R4S LT T
g W 10kgl/cm’ 2 clampZ 23 &, ERE
7ol A 24412k WA gk EEStel R RH
e st
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Table 4. Relation of strain of A type glulam and load variation.
\&lulam type Al A-2 A-3 A-4 A
<] q00] 1s0] oo] 100] 1ol aoo] woo] wso] 2oo] too[ 5ol a0 1oo] 1se[ e
T()P *-841  -1265 1677  -754 1085 1436 -T2 -1174 1832 -799 -1161 -1532  -683 -1021 -1343
HQ5)*** -746 -1122 -1485 <675 -1051 -1437 885 -iG29 -i383  -727 -1086 -1437  -680 1049 -1426
2(Q5} -602 -903 -1211  -378  -5BE  -B09 <557 837 -i118  -645 980 -1298  -294  -665  -8Y6
3(P5) -333 49 666 205 -326 450 -331  -R0Z 0 -BA9 -3R0 -542  -V21 -260  -415  -571
$3) -124 -183  -241 -26 -61 -107  -104 -1R6 213 149 -223 295 -390 -160  -236
5(P5) 433 +34 4216 +137 +181 4216 485 4132 170 418 430 +4% +113 4156 +187
6(Q5) +215 +330 +543 4297 +424 #5343 4226 4351 474 +224 4346 +471 +334 +479 +619
7(Q5) +415  +642 +850 +452 +654 RS0 +414 620 <833 +421 +646 4371 4544 795 +1032
8(Q5) +637  +946 +1416 4730 +1070 +1416 +718 +1088 +1450 +604 908 +1226 +71& +1060 +1392
Bottom +816 +1257 +1524 +756 +1135 +1524 +814 +1206 +1659 +852 +1303 +1730 +756 +1132 +1151
* Replication number ® % ;4 | Tensile strain
* %:— | Compressive stram *% % Quercus. P Pinus koraiensis, & ! Thickness{mm)of veneer lamina.
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A QLA ERES FE Strain gauged £
% 97k H AU

B—1, B—-2, B—3, B—4, B—5& 5/} &%
7b 3 s ebmluiel 4 ool Apojofl X &
Stvarn guage locat PHRsol ALE ¢+ Aew, E FFel 2

S;{M numbcrZf.,.'___,i:i,ﬂ,f,""" / ) bel g &2 l§§}7} NeL l:i.‘:r] F3 3. B-1

i

2 oolmrw hyEhe X E A gelgE
o 7h7bel flem, ¥ %—%—;s}:zn o] 4riE o=
Hob 3UA ehvj

, o . ) 8] Strain gauge 7} A
Fig.3. Graph of strain variation with 1ncreas: oA T E o m HE AeH ool %
ing load(A type)

Table 5. Relation of strain of B type glulam and load variation.

\F ulam tvpﬂ B-1* B-2 B-3 B-4 B-3

s
oo 0] s aoof o[ wso] o] goe[ 5] wn] 100] 1s0] 200 100 500 200

TOP 680 -1005 -1318  -719 -1089 -1485  -757 1134 -1507  <TI1 -1673 -H43T 0 -R17 -tad o -125)
HQa)™ 590 -006 -1268  -632 -1006 136 -601 -103C -1413  -R13 -843 -1266 -767 -1166 -1545
2(P5) S415 635 <923 -386 B3 887 -574 -390 1231 -424 66D G20 454 -R08 G40
3(Q10) -31 -l44 221 -82 <151 .25 -150 -Z4E 0 -346 -5 -115  -181 -9z -143 -193
4(P5) 4241 341 4420 243 346 4430 +195 +284 +366 +230 +318 +39¢ +188 +283 +372
5(P3) +411 4602 4776 382 555 4715 4397 458 769 +401 581 741 +331 485 4645
6(P3) 4604 +883 +1157 4557 +871 41141 586 4878 <1160 +582 +840 +1108 +502 +I50 +994
(P5) 4806 +1199 +158 4777 +1152 +1526 -804 +1183 41593 +761 +1108 +1457 +726 +1088 +1442
Bottom +832 #1284 +1719 4731 +1118 +149% +857 +1302 +1744 +782 1162 +1560 +758 +1141 +1520
* Replication number %% |+ | Tensile strain

% %;— | Compressive strain * k% () Quercus, P 7 Pinus foraiensis, 5, 10 T Thicknesstmm)of veneer lamina.
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Table 62} C type:% BB typedt ¥l 5es)
A Gar guivkor F 7ol a, BT Tl

Fig.4. Graph of strain variation with increas-
ing load(B type

Table 6. Relation of strain of C type glulam and load vanation.

Glulam type c-r -2 C-3 C-4 C-5
T 0 uso] o] too] 150] 09 wo] 1ol o] ool so] e o] 150] 2w
TOP S04 1195 1609 -804 <1164 -1517 726 -J023 1316 882 092 -1315 800 -1165 -1470
T 886 <1207 -1764 710 -1043 1378 -714 1040 -1376 763 -1120 -1482 -804 1181 -IS57
AP5) 43 082 <1260 736 -1040 1338 <711 992 -1269 454 -T2 -10l5 681 970 -1244
3Q5) 03 579 <768 417 <393 7ET 505 TOB <888 177 <299 425 <328 463 -3R2
4(P5) 20 -180 <243 200 273 M8 237 -3 -402 -9 -4 83 <16 <199 -223
5P5)  CTelE 174 4245 22 44 #3200 <130 427 478 41T 220 21T <R 42 AT
6(Q5) 344 w52 <717 146 261 +3T6 F182 +328 480 4360 +503 635 153 262 +398
1P10) 573 869 1177 4451 4726 4041 AT 7SO 1050 674 +980 +1281 <465 =746 +103¢
Botom 4939 41403 +1870 +R12 1224 +1647 +828 +1236 #1650 +878 +1351 +1744 +812 +1198 +1660
*: Replication number % % .+ Tensile strain

% %:— . Compressive strain ¥ %% () Quercus. P ! Piaws koraiensis, 5. 10 7 Thickness{mm)of veneer lamina.



42

24 A19A3F 19919 9%

C—4& AYstn Yz AE5L s 20
Lof rhirHhel ETE & + A &3 C—
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o drirdol 4 HUSE by it o]
E fﬁ@?ﬁﬁ#m T UM EFH EEo
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Fig. 6] UeEld 2 ZE B, 4WlA 2yl
Lol Wgol A dATE & 4 ol hirdk

Strain gauge location number

—
— 250kg —— T 375kg T
B — “Load(kg) P

= Sirain gauge location —— .

T E . Pt ST TR
" f-number —_ Y 375kg
S 1

Fig 5. Graph of strain variation with increas-
ing load{(C type)

ol 1 2AYL Y & gen AR o4
A E wE gWdel dolubn 3luh,

3.2 BEAREMS BUGRE RuE & §E
OlMe] SEEfREel iR

HHERASE S WM MES fnsto u

Table 7. Relation of strain of D type glulam and load variation.

Glulam type D-1* D-2 D-3 D-4 D-5
o om0 150] 0] i50] o] o] 1s0] aoo[ w0e] sl zeo] o] uso[ aoe
TOP *-679  -993 -1306 -78% -1154 -1527 -1238 -1370 -1479 -805 -1168 -1612 -661 -983 -1315
WQLoy***  -511 772 -1029  -385  -B84 -11T% -B39  -G36 -1019 425 -65% -BB7  -336 -804 -1068
2P5; -267  -Al6 -552  -24f  -368  -485 747 -788  -826 -183  -292  -383  -209 -313  -413
3(Q5) =70 <112 -152 -67 -93  -13%  -685 69  -T07 -5 -22 -40 41 -57 -6
4(P5; "85 +122 4158 4101 +153 +203 496 +137 4176 +128 +180 4230 +109 4166 +227
5(P5) +228 4337 4441 4245 4367 +486 4257 +377 4500 4285 +415 #5839 4246 4370 +496
6(Q10) +451 4674 +896 4544 +822 41099 +541 4815 +10%6 +533 4794 +1122 +542 4823 +1068
Bottom +632  +950 +1270 +746 +1130 +1495 +724 +1082 +1445 +691 +1051 +1406 +860 +1308 +1736
*: Replication number * % + | Tensile strain
* %~ | Compressive strain * %%, (. Quercus. P o Pinus koraiensis, . 5 10 ! Thickness(mm)of veneer lamina
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Fig.6. Graph of strain variation with increas-
ing load(D type)
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Table 8. Estimated elasticity and mechanical
properties in bending of glulam.
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