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SUMMARY
(FEL )

Timber is the best environment- and human-friendly construction and finishing material in
this world because it is natural products, stores carbons, emits various refreshing gases
including terpene and phytoncide. Therefore, if we use more wood for construction, the
house will be better for human health. This research was carried out to develop green
timber wall panels which is using thick wood wall panels instead of gypsum boards

because gypsum board is not good for human health.

38mmx140mm structural timber was manufactured to wall panels by moulding to make
T&G along the long edges. These thick timber wall panels are installed on the stud
framing instead of gypsum boards to make interior wall panels and to make exterior shear
walls to gather with 11.lmm thick OSB sheathing on exterior surface of the framing.
green timber art wall panels were developed by inserting art wall section at center of the
wall panels which is composed of small section of timber making certain image or letters

for the purpose of beauty.

Green timber wall and green timber art wall panels were tested under horizontal and
vertical load to verify their resistance to vertical and horizontal loads applied to actual
houses. They also tested under fire as load bearing and non-load bearing walls to develop
1 and 2 hour fire-resistance timber wall structures. They also were tested for acoustic
properties and classified as No. 2 grade. Their insulation properties were tested to measure
whole thermal insulation properties of the panels and to see the change of internal
temperature of the panels. The results of the tests for insulation properties were used to

develop theoretical models for insulation properties of wall panels.

To use green timber wall panels for actual construction, we need to make avrious kinds
of connection between panels and with other structural parts. In this study, horizontal and
vertical connections between wall panels were tested under horizontal and vertical shear
forces. And the connections between floor structure and wall panels were also tested under

horizontal and vertical shear forces, and uplift tension forces.
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. A d(D)ell mE A2 (mm)
T 11213[4|5(6|7|8|9/(10(11(12]13|14|15|16{17|18|19|20
EX-B-4-5 0.5/0.60.7/1.0]2.0|2.2|2.5|2.7|3.0|3.2|3.3|3.5|3.5|3.5|3.5|3.6|3.7|3.8|3.9|4.0
EX-G-4-P 1.5|1.7|1.8|12.0|2.2|2.2|2.2|2.2|2.2|2.2|2.2|2.3|2.4]|2.7|3.0|3.0/3.0|3.0|3.0|3.0

EX-GBN-6-FXW 1.5]1.8|2.0|12.5|3.0|3.2|3.5|3.7]4.04.1|4.5|4.8| 5 |5.5|5.9|6.0/6.1]6.2]6.3|6.3

IN-B-4-B 1.0]2.0{3.0|3.5/4.0|4.3|4.9|5.2|5.7]6.0(6.3]6.5|6.7|7.0|7.5|8.1]9.0{9.3]9.5]9.8
IN-G-4-G 1.0]1.3]1.7|1.9|12.0|12.1|2.2|2.2|2.3|2.3|2.3|2.3|2.4|2.6|3.0|3.0|3.0|3.0|3.0|3.0
IN-GB-6-NG 0.5/0.6|1.0{1.5]2.0|2.3|2.5|2.7|3.0|13.1|3.2|3.3|3.4|3.7]4.0|4.0/4.0|4.0/4.0|4.0
IN-GB-6-AG 1.0|1.2|1.5|1.7|2.0|2.3|2.5|2.8|3.0|3.1|3.2|3.3|3.5|3.6|4.0|4.0|4.0|4.0]4.0|4.0

IN-GBN-6-NBG 1.5(1.7|2.0|13.0|4.0|4.0|4.0|4.0]4.0|4.2|4.5|4.7|5.0|5.0|5.0|5.0/5.0|5.0|5.0|5.0

. A d(D)el mE FHE#H(mm)
T 112131456 7(8]9]1011(12|13|14|15|16|17|18]19|20
EX-B-4-5 1.0{1.0/1.0|1.0|2.0|2.0|2.0|2.0|2.0|2.2|2.0|2.0|2.0|2.0|2.0|2.0|2.0|2.0|2.0| 2.0
EX-G-4-P 2.012.0]2.0|2.0|2.0|2.0|2.3|2.6|2.8/3.0{3.0|3.0{3.0|3.0|3.0|3.0|3.0|3.0{3.0{3.0

EX-GBN-6-FXW 0.0/0.3]0.4]0.5]0.4]0.4/0.3/0.2]0.0]0.2]0.3|0.5]0.6]0.8|1.0/1.0| 1.0|1.0|1.0{1.0

IN-B-4-B 2.012.5]3.0|3.5/4.0/4.5|5.0|5.2|5.3]5.4/5.7]6.0(6.0/6.0|6.0|6.0|6.0|6.0|6.0|6.0
IN-G-4-G 2.012.412.7|3.0/13.0|2.5|2.7|2.8|2.9|3.0|3.5|3.5|3.5|3.6|3.7|3.7|2.8|3.8|3.9|4.0
IN-GB-6-NG 1.0{1.0/1.0|1.0|1.4|1.7|2.0|2.0|2.0|2.0|2.0|2.0| 2.0|2.0|2.0|2.0|2.0|2.0|2.0| 2.0
IN-GB-6-AG 0.0/0.3/0.7/1.0{1.01.0/1.0|1.0|1.0{1.0|1.1|1.3|1.4|1.4|1.5|1.6|1.7|1.8|1.9|2.0

IN-GBN-6-NBG 0.0]0.2/0.6]1.0{1.2|1.4|1.6/1.8|2.0|2.0|2.0|2.0|2.0|2.0|2.0|2.0| 2.0|2.0|2.0|2.0
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F.= 45N/mm’

E = 9,000N/mm”

F.. = 3.0N/mm’

38mm x 89mm F-Ael tjgh A FAFE= Cp=1.159t}.

£, 1.0(2,400)
d ). 89

= E(C,, )(C,)(C;)(C;) =9,000(1.0)(1.0)(1.0)(1.0) = 9,000N / mm>

=26.97

K. .E' .
Fp=—r= = 0 3(9’020) =3,712N / mm*
[(¢,/d),] 26.97

F = F.(Cp)(Cyy XC)Cp)Cp)(C;) =4.5(1.0)(1.0)(1.0)(1.0)(1.15)(1.0) = 5.175N / mm>

F .
<k _372 6717
F' 5175

c

1+F;/F, 140717
2¢ 2(0.8)

=1.073

* % \2

14+ F [ E [(14E, IFY FylE

Cp=—tet!le )W ITFet T | Tl Te _yg73- \/(1 0732 =277 _ 568
2c 2c c 0.8

F. =F (Cp)=5.175(0.568) = 2.939N / mm’
17} 2] 2~ ¥ =0 o) 3t o%élolz 3t P=F A=2.939(38x89) = 9,940N = 9.94kN

F. =F. (Cy (C)Cp)=3.01.0)(1.0)(1.0) = 3.0N / mm*
17§ 2B =0 th3k 51832 P=F =3.0x(38x89) =10,146N =10.146kN

ueb 2H= 1708 & 4E8tS Pupw = 9.94kN
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38mm x 140mm FA ol 3t XA 4+ Cp=1.1°]t}.

Lo) _10Q.400) _ s
d). 140

E'=E(Cy, )(C,)(C;)(C;) =9,000(1.0)(1.0)(1.0)(1.0) = 9,000N / mm”

K,;=03
c=0.8
K .E' .
Fp=—% _ 030,000 _g 197N / mm?

[(¢,/d). ]} 17.143

F = F.(Cp)(Cy, XC)Cp)Cp)(C;) = 4.5(1.0)(1.0)(1.0)(1.0)(1.1)(1.0) = 4.95N / mm>

F .

<k _ 2187 ) gs6

F' 495

I+ Fyp/F, 141856 | o
2¢ 2(0.8)

* +\2 *
FplF F,/F, :
CP:1+FCE/E- N R0 VN SV :1,785—\/(1.785)2—ﬂ=0-854
Y e c 0.8

F. = F,(Cp)=4.95(0.854) = 4227N | mm*
)] 2B o) )3k 5| 8458 P=F.4=4.227(38x89) =14,295N =14.295kN

F. =F. (Cy (C)Cp)=3.001.0)(1.0)(1.0) = 3.0N / mm*
)] 2B =0 th3k 51832 P=F =3.0x(38x140) =15,960N =15.96kN
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FE s A% e PR
=5 Prax(kKN) Ad(mm) (N/mm)

EX-B-4-S-FW-N2 401 420 955
EX-B-4-S-FW-N4 417 418 998
EX-B-4-S-FW-NILS1 1051 9.79 1,074

| ExBoasFwWoNas2 1354 874 1,549
N ExcHss W 377 417 904
EX-GH-4-S-FW-N4 459 394 1,165
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