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i i The results are follows; a pinhole whose diameter is less than 2 mm could be made
in lamina of Japanese cedar by the slab C02 laser with the 1 kW power and 0.1 sec pulse duration. The fire
retardant could be impregnated evenly with less variation to Sugi lamina through pinholes by laser. The

lulam consists of three zones such as load-bearing part (untreated glulam), fire-dieout part impregnated
ire-retardant chemicals and surface part (untreated lamina) could pass the one-hour fireproof performance
test and got the certificate by the government. The first building whose main column and beam were consist
ed of the one-hour fire proof glulam was completed in fire protection district of downtown Tokyo in May

2013.

€02 CLT



61

45 mm
2
1
2
6 25
CO2
CO2
CO2
FR c1ms
1,480
1/3
1
3 5
2
3
:1502.64 m?|
; :506.88 m2
‘H‘ }H :3.8m
L”MH

25

2.0

15 E

1.0

0.5

0.0

O O0OD@m oD ooo o o

22
CO2

CLT 2 CLT
()

8 CLT

1000
800

600
400 |
200 [

0
0 60 120 180 240 300 360 420 480

3 CLT 1

34 1/2 1/4

2 5
10
120 kg/m3



CLT 1

1 FR
¢ 3
oto no ha Café

10

Keisuke Ando, Nobuaki Hattori,
Toshiro Harada, Daisuke Kamikawa,
Masayuki Miyabayashi, Kouta
Nishimura, Norichika Kakae, Keiichi
Miyamoto, Development of One-hour
Fire-resistive Building Materials Made of
Combustible Japanese Cedar Using
Laser Incising, International Journal of
Material Science, , 4, 2014, 31-34,
DOI: 10.14355/ijmsci.2014.0401.05

Md Nazrul Islam, Keisuke Ando,
Hidefumi Yamauchi, Daisuke Kamikawa,
Toshiro Harada, Nobuaki Hattori,
Impregnation of Preservative and Fire
Retardants into Japanese Cedar Lumber
by Passive Impregnation, BioResources,

, 8,2013, 395-404

Md Nazrul Islam, Keisuke Ando,
Hidefumi Yamauchi, Daisuke Kamikawa,
Toshiro Harada, HPS Abdul Khalilc,
Nobuaki Hattori, Impregnation of laser
incised wood of Douglas fir and Japanese
cedar by dipping (passive impregnation)
in solutions of copper azole (CuAz-B) and
fire retardant (PPC), Holzforshung,

, 68, 2013, 353-360, DOI

10.1515/hf-2013-0140

Nobuaki HATTORI, Keisuke ANDO,
Toshiro HARADA, Daisuke KAMIKAWA,
Masayuki MIYABAYASHI, Kouta
NISHIMURA, Norichika KAKAE,
Keiichi MIYAMOTO, Laser incising of
sugi lamina to develop one-hour
fire-resistive wood material, Proc. the
21st International Wood Machining
Seminar, August 5-7, , 2013,
131-139

1

68 2013 161-165

Tomy  Listyanto, Keisuke Ando,

Hidefumi Yamauchi, Nobuaki Hattori,
Microwave and Steam Injection Drying of
CO2 Laser Incised Sugi Lumber, Journal
of Wood Science, , 59, 2013,
282-289, DOI:
10.1007/s10086-013-1331-9

Keisuke Ando, Md Nazrul Islam,
Hidefumi Yamauchi, Nobuaki Hattori,
Effect of steam injection re-drying of
Japanese cedar on preservative leaching
after passive impregnation, Wood
Material Science and Engineering,

, 7, 2012, 196-201,

DOI:10.1080/17480272.2012.694909

Yue Wang, Keisuke Ando, Nobuaki
Hattori, Changes in the anatomy of
surface and liquid uptake of wood after
laser incising, Wood Science and
Technology, , 47, 2012, 447-455,
DOI 10.1007/s00226-012-0497-4

67 2012
296-301
1
2
75 2010 929-935
23
64
2014 3 13 15
64

2014 3 13 15

64 2014 3 13

15

Hattori N., Ando K., Harada T,
Kamikawa D., Miyamoto K., Kakae N.,
Nishimura K. and Miyabayashi M.,
Comparison of office building made of
fireproof glued-laminated timber with
those of steel and reinforced concrete by




LCA, 11th International Conference on
Ecomaterials, November 11-13, 2013,
Hanoi University of Science and
Technology

2013 10 31 11 1

18
2013
2013 8 30 9 1

17
1
2012 2012 09 12
14
16
2012
2012 9 12 14
2012 2012 9
12 14

Nobuaki HATTORI, Keisuke ANDO,
Miyabi MORITA, Toshiro HARADA,
Masayuki MIYABAYASHI, Keiichi
MIYAMOTO, Development of Fireproof
Wall with Fire Retardant Layer Incised
by CO:z Laser, 2012 TUFRO Conference
Division 5 Forest Products, 8-13 July,
2012, Estoril, Portugal

28

2012 5 28 29

— 62 2012

3 15 17

(TUAT) Md Nazrul Islam, Tomy
Listyanto, Keisuke  Ando, (APU)
Hidefumi Yamauchi, (TUAT) Nobuaki
Hattori, Performance of steam injection
redried sugi and Douglas-fir lumber after
impregnation of preservative and fire
retardant by passive impregnation
method, 62 , 2012

3 15 17 ,

62

2012 3 15 17
(TUAT) Tomy Listyanto, Md Nazrul
Islam, Keisuke Ando, (APU) Hidefumi
Yamauchi, (TUAT) Nobuaki Hattori,
Rapid drying of CO: incised Japanese
larch dried by microwave and steam

injection, 62 , 2012
3 15 17
)
15
2011 2011 8 23 25
)
14
1 2011
2011 8 23 25
)
13
1
2011
2011 8 23 25
61

2011 3 18 20




— 61 2011
3 18 20
@ Tomy Listyanto

61
2011 3 18 20
@ (TUAT) Tomy Listyanto, (UGM) Aditya
Aji Pratama, (TUAT) Keisuke Ando, Md
Nazrul Islam, Nobuaki Hattori, Fire
Resistance of Mahogany with Solution
Tetraborate and Boric Acid in Different
Concentration and Pressure, 61
, ,2011 3 18

20
@ (TUAT) Md Nazrul Islam, Keisuke
Ando, Tomy Listyanto, (APU) Hidefumi
Yamauchi, (TUAT) Nobuaki Hattori,
Efficiency of steam redrying of sugi wood
after passive impregnation method of
wood preservation, 61
,2011 3 18 20 ,

(1
HATTORI, Nobuaki

90115915

2
HARADA, Toshiro

50353818

ANDO, Keisuke

70262227



