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VALUE ADDED ON LAMINATED PRESERVATIVE WOOD FROM PLANTATION
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ABSTRACT

Value added on laminated preservative wodd from plantation was conducted in 2005-2009.
The properties of glued-laminated timber on various size from Tectona grandis L., Eucalyptus camaldulensis
Dehn. Eucalyptus camaldulensis Dehn. Clone no. T5 Acacia mangium Willd. Hevea brasiliensis (Willd. Ex
A. Juss.) Miiell. Arg. Azadirachta indica A. Juss. Casuarina equisetifalia J. R. & C. Forst. Casuarina
Jjunghuhniana Miq. were studied. Four size of them were 10x10x400 cm. (edgewise tested) (A), 10x10x400 cm.
(flatwise tested) (B), 5x20x400 cm. (C) 5x20x400 cm. (D) were prepare to small-clear specimens 2x2x30 cm.
size (E) for value added guideline studied.

The result revealed that modulus of rupture (MOR) and stress at propational limit (r) of glulam group
(A, B, C and D) always less than small clear specimens samples (E). Althought their moduius of elasticity (MOE)

always greater than.small clear specimens samples.

Keywords : Glue laminated timber, Tectona grandis, Eucalyptus camaldulensis, Acacia mangium,

Hevea brasiliensis, Azadirachta, Casuarina equisetifolia, Casuarina Junghuhniana, value added
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Figure 2 Eucalyptus camaldulensis Dehn.
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Figure 8 Samples surveys, selection and preparation for structural glulam.
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Figure 9  Samples testing by 200-tons GINIUS OLSEN model AD RECORDER at Faculty of Engineering,

Kasetsart university.

A

Figure 10 Samples testing by 30-tons Testometric MICO 500 testing machine at Forest Research and

Development Bureau, Royal Forest Department.
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Table 1.  The properties of glue-laminated timber and small clear specimens from Tectona grandis L.

e Specific  Density at test % McC _Strength Mpa) .y

Type and size = e
‘ , gra'vityk L k‘(kg/m3) ~ attest MOR r  (Mpa)
Glulam 10x10x400 cm (edgewise) (A) 056 - 617 12.1 79.3 489 15,000
Glulam 10x10x400 cm (flatwise) (B) 0.55 590 12.0 80.0 59.3 15,300
Glulam 5x20x400 cm (C) 0.55 581 11.0 60.2 379 15,300
Glulam 5x10x200 cm (D) 0.57 643 114 88.5 62.2 14,400
small clear specimens 5x5x100 cm (E) 0.54 602 11.7 103 752 13,900

¥

Table 2. Mean comparison between groups of Tectona grandis L. glue-laminated timber and small clear

specimens.

_ Comparson  MOR  r  MOE
A-B ns ns ns
A-C *E ns ns
A-D ns : * *E
A-E - *%k ) k% * %
B-C * ** ns
B-D ns . ns **
B-E ko 4ok *k
c-D ** o *
C-E *% *% *%
D-E * * **

Remarks: (A) = 10x10x400 cm. size of glue-laminated timber (edgewisetest) (B) = 10x10x400 cm. size of
glue-laminated timber (flatwise test) (C) = 5x20x400 cm. size of glue-laminated timber
(D) = 5x10x200 cm. size of glue-laminated timber (E) = 2x2x30 cm. size of small clear specimen

(ns) = non-significant  (*) = significant  (**) = highly significant
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Table3.  The properties of glue-laminated timber and small clear specimens from Eucalyptus calmadulensis

Dehn.
ety (g
Glulam 10x10x400 cm (edgewise) (A) 0.92 1,055 14.4 61.6 52.2 15,400
Glulam 10x10x400 c¢m (flatwise) (B) 0.92 1,059 14.3 63.8 46.8 16,600
Glulam 5x20x400 cm (C) 0.91 1,080 139 67.7 47.8 16,500
Glulam 5x10x200 cm (D) 0.90 1,051 13.7 68.0 51.5 14,800
small clear specimens 5x5x100 cm (E) 0.88 1,033 14.2 106 59.8 12,800

Table4.  Mean comparison between groups of Eucalyptus camaldulensis Dehn. glue-laminated timber and

small clear specimens.

Comparison ~ MOR
AB ns ns *
A-C ns ns "
AD ns s e
A-E * %k - ns *
B-C ns s "
B-D ns e "
B-E . " )
C-D ns ne '
C-E * %k ns o
D-E skok ns o

Remarks: (A) = 10x10x400 cm. size of glue-laminated timber (edgewisetest) (B) = 10x10x400 cm. size of
glue-laminated timber (flatwise test) (C) = 5x20x400 cm. size of glue-laminated timber
(D) = 5x10x200 cm. size of glue-laminated timber (E) = 2x2x30 cm. size of small clear specimen

(ns) = non-significant  (*) = significant  (**) = highly significant
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Table 5.  The properties of glue-laminated timber and small clear specimens from Acacia mangium Willd.

i

: ~ Specific ‘Vl“)éhsyity‘atft‘éSf, : % MC Strength (Mpa)  MOE
! s ‘Type and size ; . e eeeeeerenes S
i gravity  (kg/m’)  attest MOR r  (Mpa)
’ Glulam 10x10x400 cm (edgewise) (A) 0.66 765 152 751 56.8 16,700
Glulam 10x10x400 cm (flatwise) (B) 0.65 752 15.5 71.9 58.0 16,100
Glulam 5x20x400 ¢cm (C) 0.65 758 15.8 50.7 385 17,100
? Glulam 5x10x200 cm (D) 0.65 750 15.2 814 448 11,700
small clear specimens 5x5x100 cm (E) 0.57 683 16.0 98.5 55.0 11,100

Table 6. Mean comparison between groups of Acacia mangium Willd. glue-laminated timber and

small clear specimens.

- C‘ombarisqnf : M OR r M()E
A-B ns ns ns
A-C ** *x ns
A-D ns *k *ok
A-E | *k .ns **
B-C *x *x ns
B-D ns *F *k
B-E *x ns **
cp - s -
C-E *k Kk ko
D-E ** ns ns

Remarks: (A) = 10x10x400 cm. size of glue-laminated timber (edgewisetest) (B) = 10x10x400 cm. size of

glue-laminated timber (flatwise test) (C) = 5x20x400 cm. size of glue-laminated timber

(D) = 5x10x200 cm. size of glue-laminated timber (E) = 2x2x30 cm. size of small clear specimen

o sttt o S avsshaibi

(ns) = non-significant  (*) =significant (**)= highly significant
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Table7.  The properties of glue-laminated timber and small clear specimens from Hevea brasiliensis

(Willd. Ex A. Juss.) Miiell. Arg.

~ Specific  Densityattest % MC Strength(Mpa) nMop

k‘Typeand;si’ze i L s L e e
¢ 5 ‘ gravity (kg(ms) - t at tgst MOR nr (Mpa) '
Glulam 10x10x400 cm (edgewise) (A) 0.59 693 17.5 413 21.8 12,700
Glulam 10x10x400 cm (flatwise) (B) 0.57 677 17.2 24.5 134 12,800
Glulam 5x20x400 c¢m (C) 0.56 648 16.0 . 335 16.9 12,300
Glulam 5x10x200 cm (D) 0.57 663 16.8 30.8 20.1 10,000
small clear specimens 5x5x100 cm (E) 0.49 577 16.6 64.8 42.5 8,200

W

Table8.  Mean comparison between groups of H. brasiliensis (Willd. Ex A. Juss.) Miiell. Arg.Glue-laminated

timber and small clear specimens.

 Comparison  MOR  r  MOE
;A-},;B ‘ — . **- Ikls‘
A-C ** *% ns
A-D * ns >k
A-E ‘ *ok k¥ ok
B-C *x ns ns
B-D * *% ok
B-E *k o *x
C-D ns ns *ok
C-E *k %ok *%
D-E > * *

. Remarks: (A) = 10x10x400 cm. size of glue-laminated timber (edgewisetest) (B) = 10x10x400 cm. size of
' glue-laminated timber (flatwise test) (C) = 5x20x400 cm. size of glue-laminated timber
(D) = 5x10x200 cm. size of glue-laminated timber (E) = 2x2x30 cm. size of small clear specimen

(ns) =non-significant  (*) = significant  (**) = highly significant
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Table9.  The properties of glue-laminated timber and small clear spebimens from Eucalyptus camaldulensis

Dehn. Clone no. T5

| Glulam 10x10x400 cm (edgewise) (A) 0.71 791 11.8 41.1 225 14,600
Glulam 10x10x400 cm (flatwise) (B) 0.72 808 12.1 46.6 233 12,600
Glulam 5x20x400 cm (C) 0.68 763 12.5 36.9 20.5 14,400
Glulam 5x10x200 ¢cm (D) 0.75 842 12.7 30.8 17.9 10,300
small clear specimens 5x5x100 cm (E) 0.85 965 12.9 82.7 51.6 8,900

Table 10. Mean comparison between groups of Eucalyptus camaldulensis Dehn. Clone no. T5

glue-laminated timber and small clear specimens.

A-B ns ns *
|
A-C ns ns ns
!
A-D * ns *k ;
A_E ko k¥ *kk
B-C ns ns *
B-D ns ns ns
B-E * *k *xk
; C-D ns ns *x
C-E Kok *k sk
D-E " - ns

Remarks: (A) = 10x10x400 cm. size of glue-laminated timber (edgewisetest) (B) = 10x10x400 cm. size of

ke Rt

glue-laminated timber (flatwise test) (C) = 5x20x400 cm. size of glue-laminated timber

(D) = 5x10x200 cm. size of glue-laminated timber (E) = 2x2x30 cm. size of small clear specimen

4
-2
!

(ns) = non-significant  (*) = significant ~ (**) = highly significant

wavw3dy desdi 2553 @




£ 4 [ 14 L4
6. lilsznulassasisnnlilazen
1. uegdauaninvedlidiedeyn A B C Duag E i 87.3 74.0 38.9 60.2 uag 107 wnzihama
w50 890 754 397 614 uay 1,087 na/mu.? muawy enfSeuieudiwedtedis uaasyaudisingh
=S A 1 Qsll lﬂ' 124 \ Qo Qs 1 a |lﬂ' 1 = 1 o/ L) =
fifivsya B uay D miuilifianuuandniunwadd daumsifisugdu nui1 Inuuanannuegll
@ o a v o @ A t @ Y g o 9 o 4 < (3 U
Hedfiguaziivdifgd awegdauaninvesliseiulaseaineiinszinm 35-85 esiruavesm
[y o v -3 ° a 1 (Y 1 o’/‘
woqamaninvelidedunadnisrnndmil () dumadeglvesdediania s gavziilumsidogy
1 . 8/
5330 FadreaelazuanaununFeuninnauunITeseYeIN1d
o o A

2. anudunvandafugluedlidiedga A B C D uag E HAumifiv 49.4 44.9 28.1 37.5 uag

61.9 mnzihaa1a 15e 504 458 287 382 uag 631 NA/HL.E awaiey emeumiuuds wuh daulnadn

°o w A

wilnuuanafuesihiemfauazissfyss emdandiuvesnnuduidaiiianuglinedy

v Y FY 9 o ' - 1 oA . - K4 v ] 1
Ameadmiani1 (MOR) voelid18813 8as1auved r Innlszana 60-70 nlesidudvesnl MOR dIHUN

’ 1 9

Ifidedeuaazygalivanistangunianeud g

3. wegdatanguuedlidiednga A B C D uag E AN 17,700 16,400 17,500 13,200
way 11,700 wnzihaaia ¥3e 180,500 167,300 178,500 134,600 Az 119,300 na/ay.” awady uualiu
arduiufiulilufemadodiifoemns Wossiulnssadadsuld 4 Sudszoufude ya A B
wag D f8asidunwendabanguaeusqdnuanitn (MOE/MOR) szunm 200 Wsziulnsead
S5l s Surlszauiu () Tmdnandszne 400 wegldfesalswnndmifisdand sz 110

4. anuniuvedld@iedyn A B C D uag E WAy 811 845 835 876 Liag 863 AN/au.’ muady

5. anuasunzvedli@iedsgm A B C D uag E w1 0.72 0.74 0.74 0.77 uag 0.76
AR | |

F4
6. ANUTUVHzNAdeUYedlidIng A A B C D uaz E Wiy 12.5 135 12.8 13.2 uaz 14.0

S < o o w
1WesIFuUA A1NaIAL




Table 11. The properties of glue-laminated timber and small clear specimens from Azadirachta indica

A. Juss.

L s o AN b .

Glulam 10x10x400 cm (edgewise) (A) 0.72 811 12.5 87.3 494 17,700
Glulam 10x10x400 cm (flatwise) (B) 0.74 845 13.5 74.0 44.9 16,400
t Glulam 5x20x400 c¢m (C) 0.74 835 12.8 38.9 28.1 17,500
| Glulam 5x10x200 cm (D) 0.77 876 13.2 60.2 375 13,200
small clear specirr{ens 5x5x100 cm (E) 0.76 863 14.0 107 619 11,700

Ed

Table 12. Mean comparison between groups of Azadirachta indica A. Juss. glue-laminated timber and small clear

specimens.

A-B ** ns ns
A-C %k ok ns
A-D * * * %k
A-E Kk | * Aok
B-C o - ns
B-D *x ns *
C-D ok * *ok
z C-E *% *k *ok

D-E *ok *k ns

Remarks: (A) = 10x10x400 cm. size of glue-laminated timber (edgewisetest) (B) = 10x10x400 cm. size of
glue-laminated timber (flatwise test) (C) = 5x20x400 cm. size of glue-laminated timber

(D) = 5x10x200 cm. size of glue-laminated timber (E) = 2x2x30 cm. size of small clear specimen

s s

(ns) = non-significant  (*) = significant (**) = highly significant ’
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Table 13.  The properties of glue-laminated timber and small clear specimens from Casuarina equisetifolia

J. R.&C. Forst.

Glulam 10x10x400 cm (edgewise) (A) 0.92 1,057 14.3 136 101 34,900
Glulam 10x10x400 cm (flatwise) (B) 0.88 1,002 14.2 119 974 30,500
Glulam 5x20x400 cm (C) 0.90 1,027 13.5 105 63.9 33,200
Glulam 5x10x200 cm (D) 0.91 1,014 14.0 62.2 439 20,000
small clear specimens 5x5x100 cm (E) 0.91 1,029 13.4 127 75.6 14,400

Table 14. Mean comparison between groups of Casuarina equisetifolia J. R.&C. Forst. glue-laminated timber

and small clear specimens.

A-B ns ns ns
A-C *k *x ns
A..D | sk %k * %k
A-E ns oo **
B-C ns *x ns
B-D %k *k *%
B-E ns ** **
C-D *k *% *k
C-E ** K%k sk
D-E kk kk sk

Remarks: (A) = 10x10x400 cm. size of glue-laminated timber (edgewisetest) (B) = 10x10x400 cm. size of
glue-laminated timber (flatwise test) (C) = 5x20x400 cm. size of glue-laminated timber
(D) = 5x10x200 cm. size of glue-laminated timber (E) = 2x2x30 cm. size of small clear specimen

(ns) = non-significant  (*) = significant (**) = highly significant
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Table 15. The properties of glue-laminated timber and small clear specimens from Casuarina

Jjunghuhniana Migq.

Tiie ind s o spgciﬁc V ’D’e-l‘nsity at test % MC Strength (MPa) - MOE

, ; gravity (kg/nf) ; "at test “MOR or (Mp?),

“Glulam 10x10x400 cm (edgewise) (A) 0.85 953 12.6 109 90.9 39,300
Glulam 10x10x400 cm (ﬂatwise) (B) 0.85 951 12.0 118 53.9 48,800
Glulam 5x20x400 cm (C) 0.86 963 11.5 62.9 35.5 23,900
Glulam 5x10x200 cm (D) 0.90 1,023 133 80.6 49.6 20,000
small clear specimens 5x5x100 cm (E) 0.92 1,038 13.0 143 75.0 14,700

Table 16. Mean comparison between groups of Casuarina junghuhniana Miq. glue-laminated timber and

small clear specimens.

Ci‘)kmparis?kn,’ o 'MOR ,k L MOE o
A-B s . .
A_C sk . *k * %k
AD *k *k K%k
A-E *% % %%
B-C *% * Kk
B-D *k ns **
B_E * * %k
c-D %k %k K%
C-E %% sk %%
D_E kK ’ %k ¥k ok

Remarks: (A) = 10x10x400 cm. size of glue-laminated timber (edgewisetest) (B) = 10x10x400 cm. size of
glue-laminated timber (flatwise test) (C) = 5x20x400 cm. size of glue-laminated timber
(D) = 5x10x200 cm. size of glue-laminated timber (E) = 2x2x30 cm. size of small clear specimen

(ns) = non-significant  (*) = significant  (**) = highly significant
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Figure 11 Fraction of samples during mechanical properties testing.
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Figure 12 Deflection of samples on A B and C. all are cross grain tension.
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The conductions under the project.

igure 13
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