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1.1 CLT  
3 2021 3 CLT

CLT
CLT

 
 

 
 

3  
CLT

5
2  

2
CLT

2  
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1.2
1.2.1

CLT

CLT
3 2021 CLT 5

1

25 mm 25 mm 150 mm    

1.2.2
150 mm 150 mm 150 mm   1,242
500 mm 1500 mm 900 mm 150 mm   48

CLT Mx60 5 5

1.2.3

GL+ 500 mm GL 0 mm GL - 100 mm - 500 mm - 1,500 mm

GL 0 mm -20 mm -40 mm -60 mm

WL- 600 mm
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1.2.4
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1.2.5  
(1)

(2)  

(3)  

1.2.6  
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1.3 CLT
1.3.1 CLT

CLT

12.7 m 7.2 m 4 CLT 3 3 Mx60
CLT 4

CASE1 CLT(6.9(or 4.6) 1.15 0.09 m) 2
CASE2 : CLT( ) 2 D19 L150 mm
CASE3 CLT(6.9(or 4.6) 2.3 0.09 m) 2
CASE4

1.5 t/ 4
9

270 kN/m2

CLT

1.3.2 CLT
PC

CLT

7.0m

1.
0m

6.0m

( )

H (200mm)1.0m

6.9m

4.9m

1.
0m

0.
5m
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CLT

(1.5t)
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CASE1
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CASE3
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S
(m
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CLT CLT
CLT

CLT Mx60 5 5 2.3 m×1.15 m×0.15 m
4

CLT CLT

(1) CLT
Z H

(2) CLT
CLT 5

CLT

(3)
CLT +

CLT CLT
0.65 mm 0.55 mm

0.4 mm
0.2 mm
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1.3.3 CLT
5 m CLT

3 FEM
CLT 3 3

3 m 6 m 2 5 m 10 m 2 2
3 216

CLT

CLT CLT
CLT



9

1.4 CLT
1.4.1 CLT

CLT

0

CLT
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1.4.2 CLT
CLT

3 2021 CLT
CLT

CLT

1.4.3 CLT
CLT CLT

3 2021
4 2022 3 2 CLT

CLT
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CLT
(1)  

CLT 35

CLT
 

(2)  
Class4 CLT

CLT CLT  
(3)  

30 wet% CLT
3,520 kcal/kg 14,730 kJ/kg 30 wet%

3,040 kcal/kg 12,800 kJ/kg CLT
 

1.4.4 CLT  
CLT

CLT
 

1 CLT

89.0 31.1 9.5 2 9
34.0 25.5 18.0 12  

CLT CLT

CLT CLT
 

CLT CLT

1.4.5  
CLT

 CLT 4 77
V-72 2022  

CLT  
  2023  
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1.5 CLT
1.5.1

JAS CLT

JAS
B C

CLT 5 %

1.5.2
JAS

CLT
(1) 

JAS CLT CLT
15.6 % 22.6 % 19.5 %

CLT
20 % JAS

(2) 

1.0 MPa 60 0.1 MPa
60 2 CLT

CLT
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1.5.3 CLT
6 CLT

CLT CLT
2 m 1 m 5 5 CLT

CLT CLT 2 CLT
26 % 44 %

JAS

1.5.4
CLT

CLT

CLT
CLT

CLT CLT

1.5.5 CLT

CLT
CLT
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2.1  

3   
CLT CLT  
CLT CLT  

 
 : 4 2022 5 5 2023 2 20  

2.2  
CLT

CLT 28 2016 6
CLT CLT

3 2021 3 CLT CLT
※ 6 2024 50  

CLT

CLT CLT CLT

CLT

※ 26 2014 11 CLT  
29(2017) 1 2 2020

 3 2021 7 2025  

2.3  
CLT

2  
CLT  

CLT  
CLT CLT
CLT  

2 CLT
5

CLT 2
 

2
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2.4  
CLT

4 WG
WG  

WG
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19 

4 6  
   4 7
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sonraku

CLT
CLT
CLT
CLT



21 

2.5  

4 2022 5 2023  

 
5 31 1 CLT CLT  
6 22 1 CLT   CLT  
9 21 2 CLT CLT  
9 29 2 CLT   CLT  

12 12 3 CLT CLT  
1 20 3 CLT   CLT  

 
5 24 1   
8 9 2  CLT  

12 12 3  CLT  
WG0

8 24 1   
12 23 2   
WG1

6 9 1   
9 5 2   

11 9 3   
11 30 CLT
12 1-3  
12 7-8  
1 13   
2 7 4   

WG2
5 19 1   
9 5 2   

11 9 3   
2 8 4   
2 8 

CLT( )  
WG3

9 20 1   
11 14  
11 15 CLT  
11 16 
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3.1 
3.1.1 

CLT

CLT
3 2021 5

2 CLT

3.1.2 
1

25 mm 25 mm 150 mm    

5 1
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3.2  
3.2.1  

60 %
30 % 2~3

4 2022 12 ~ 5 2023 1  

 
3.2.2  
(1)  

 
1)  

   
  

  
 2)   
    

 
3)   
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(2)
1
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0.15m

1.0m0.5m 1.0m1.0m 1.0m 1.0m 1.0m

1.
0m

0.
9m

6.5m

0.15m
1.0m0.5m 1.0m1.0m 1.0m 1.0m 1.0m

0.
12
5m

0.
15
m

0.
1m

0.
12
5m

1.
5m

0.
50
m

0.
5m

GL-1.00m
1.5

GL-1.5

GL-0.50m

GL-0.10m

GL 0.0m

0.15m

1.0m0.5m 1.0m1.0m 1.0m 1.0m 1.0m

1.
0m

0.
9m

6.5m

0.15m
1.0m0.5m 1.0m1.0m 1.0m 1.0m 1.0m

0.
12
5m

0.
15
m

0.
1m

0.
12
5m
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2

2 /

0.
2m

0.
9m

0.15m
1.0m0.5m 0.5m1.0m 1.0m 1.0m 1.0m

0.
2m
0.
5m

6.0m

1.
0m

0.
9m

6.5m

0.
12
5m



30

3

1.
0m

2.
5m

1.
0m

0.
3m

0.
3m

0.
3m

0.
1m

0.
3m

1.
5

0.
7m

0.
5m

0.
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(3)
1
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2
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3.2.3  

 150mm 150mm 1500mm 
 500mm 1500mm 900mm 150mm 

CLT  Mx60-5-5 5 5  
  

3.2.4  
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3.3 
3.3.1 5

3 2021 7 2025

3.3.2 1

(1)
6

A4 600 dpi

(2)
HM-520 /

(3)

60 %
60 %

30 %

(4)
3 1
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4 35 mm 25 mm 25 mm 150 mm

(5)
3 2021

/
/

/

/
/

/

3.3.3 1
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3.4 
3.4.1 

1

2
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3.4.2 



42 
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3.4.3 ( )
GL-0.1 m

-0.5 m -1.5 m 2
GL+0.5 m 0 m
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3.4.4 
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3.4.5 
60 %

HM-520 /
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3.4.6 
0 %

GL-0.1 m -0.5 m -1.5 m
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3.4.7 
1

10 %
20 %

20 %
150 %~250 %

10 %

80 %
40 % 80 %

3
GL 1.5 m
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3.4.8 
1

32 2 4 4

1.2~1.3 20 %~30 % 0

20 %
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53

3.4.9 1
1

CLT

    

     1/2
    
2
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3.5 
3.5.1 ( )
(1)

(2)

3.5.2 ( )



55

3.5.3 ( )
1

20 %

3.5.4 ( )
1



56

3.5.5 ( )
60 %

1

3.5.6 ( )
15~20 %

1



57

3.5.7 ( )
1

1
20 %~30 %
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3.5.8 1 ( ) 

1  
    

 
 

0 cm  
0.5

 
0.8  

0.2~0.3 0.1  
  

2  

 

1
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3.6 
3.6.1 ( )

1

2

WL+0.1m

0.9 mm

3.6.2 ( )



60

3.6.3 ( )

WL+0 cm

3.6.4 ( )
2
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3.6.5 ( )

3.6.6 ( )

WL 0 cm -7.5 cm -15 cm -50 cm WL-15 cm -50 cm
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3.6.7 ( )

150 %
200 % 350 %

3.6.8 ( )

1.2
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3.6.9 ( )
1

)

WL+10 cm

2
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4.1 CLT  
4.1.1  

CLT
 

  
  
  
  
  

  
 

4.1.2  
CO2

CO2

CLT 50
 

50
 

  50  
   
   
  1  
   
   
   

   
 

CLT CLT
CLT CLT

 
   
   
   

   
   

                   CLT  
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4.1.3  

CLT
CLT

 
  

4.1.4  
12.7 m×7.2 m 4 CLT

 
 (1)  

6-5  
1 4 5 m 32 1957

52 1977 17,229 ha
CLT
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(2)

3 2021 3(2021) 10
10 12 10 0 4

2022 2 6 25 9
50 % 80 % 100 % 35 %
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2
3 2021 10 GL-1.2 m 11

9 GL-0.5 m
 

GL-0.7 m  

 (2)  
CASE1 CASE4

GL-5.0 m 0 MPa
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4.1.5  
(1)

1.5 t/ 4  
   
  9 2.0 m 2.0 m 0.5 m RC 1.6 t  

  
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 (2)CLT  

CLT 4  
 CASE1  1.15 m 6.9 m×2 3 3  
 CASE2  1.15 m 6.9 m×2 3 3  
 CASE3  2.30 m 6.9 m 2 3 3  
 CASE4  

0.5 m 1.5 m CASE4
CASE3 CLT 2 CASE1

CASE2 CLT CASE3 CLT 2
CASE1 CLT 2 CASE2  
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CLT CASE1 CASE4  

  CLT  3 3 Mx60  
   6.9 m 1.15 m 0.09 m 18 =9 2  

    4.6 m 1.15 m 0.09 m 6 =3 2  
    

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
CLT  

   SR235  
   19 mm 150 mm 360  =4 6 12  + 4 3 6  
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(3)
   CASE1 CASE4

(4)
3 2021 7 2025

Case1

Case2

Case3

Case4
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 (5)  
1 m 1 m

XYZ  
1.5 t/ 4

 
 
 
 

 
 

 
 
 
 

 (6)  
9

 
2.0 m 2.0 m 0.5 m RC 1.6 t

H
 

 
 
 
 

 
 

 
 
 
 

 
4.1.5   

(1)  
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(2)
A06 C06 E06 271

CLT
CLT

6t
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30 166 3  
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30 270 3  
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 (3)  
CASE CASE1 CASE3

CLT
CASE1  
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(4)
EN01 EN05 EN09 EM01 EM06 EM11 ES01 ES05 ES09 WN01 WN04

WM01 WM06 WM11 WS01 WS05 WS09
5 m

(5)
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4.1.6  
 (1)  
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(2)  
 

270 kN/m2

CLT
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(3)  
Fs=1.0

 
  CLT  =19.6 kN/m3 C=0 kN/m2 44  
  CLT  =19.6 kN/m3 C=0 kN/m2 44  
  CLT  =2.97 N/mm2 3 3 Mx60  
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87 kN/m2 71 kN/m2 57 kN/ m2

q=270 kN/m2

C q=270 kN/m2 Fs=1.0 C
 

 
4.1.7  

CLT CLT
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4.2 CLT
4.2.1 CLT

PC
CLT CLT

4.2.2 

PC
CLT

4.2.3 
CLT

CLT CLT

CLT
CLT

4.2.4 
(1) 

168-1
CLT
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(2)  
 

 
 

 (3)  
 4

4.2.5  
CLT 2.3 m CLT 1.15 m

2 2 4  
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CLT  
PC

4  
  A a  CLT  
  A b  a
    a  

  B c  CLT
   CLT   

      CLT PC  
       Z  
  B d  CLT  
     CLT  
     c +Z  
 2)  
    CLT CLT  

 
  A CLT A-1 CLT  
  A CLT A-2 CLT  
             
  B CLT B-2 CLT A-2 CLT  
            
 

A A-1,A-2 4  
   
  
    

  PC  
   

 3)  
 

 
   

 CLT  
 CLT 7 cm  
  

 (4)  
CLT  

CLT  
 CLT 2.3 m 1.15 m 0.15 m Mx60 5 5 4  
  H H-200 200 8 12 4  
  L-50 50 6 4  
  1,200 mm 750 mm 600 mm 8  

  2)  
 a.  
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  b. ( ) KP-L150 911 mm 150 mm 20 mm
 + 2  

  c. ( ) 200 mm 500 mm
 20 mm 19 mm 5 mm  HS P10  4  

  d VP16 22mm 2.7 mm 2.0 
9   1  

3)  
 a M16 HDZ35  L=170 mm 8  

HDZ-A 4.5 mm 50 mm 18 mm 8  
HDZ-A 3.2 mm 50 mm 18 mm H 8  

M16 8  
 b M16 HDZ35  L=190 mm 8  

HDZ-A 4.5 mm 50 mm 18 mm 8  
3) HDZ-A 3.2 mm 50 mm 18 mm H 8  

M16 8  
   c d Z  ( ) H-10 HDZT 49 50 mm 6 mm

10 mm L=170 mm 8 2 16  
      : 3/8 L=150 mm 8 2 16  

                   2 1  
                   Z A HDZT77 SS400 PL9-50 mm 55 mm 8  
                   Z B HDZT77 SS400 PL12-50 mm 55 mm 8  

a b  
  
 t=16 mm 2  

 
( ) TYPE-  

1 59 mL 2 118 mL 
( ) BHS 59 mL 2 118 mL 

 
 
 
 
 
 
 
 

  4)  
 AC13R 70 mm 
 ( )  
 MX ( )

(5)  
CLT  



91 
 

 (6)  
4 2022  
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4.2.5  
 (1)  

1 CLT CLT 2 24
24 3 1 2 3 4 1 6

1.5 2 4  
 (2)CLT  

CLT
 

CLT CLT Z +  
CLT

 

 (3)CLT  
  1)  

  8
 

2)CLT  
  A-1 2CLT ( 18 ) 30 mm 50 
mm  

  B-1 2CLT  
3)CLT  
  CLT CLT CLT

CLTA-1 B-2 2
 

4)CLT  
  CLT A-1 CLT 1  
  1 2  
  A-2 CLT 3

4  
  B-1 CLT Z +

CLT 1 1 2  
  B-2 CLT 9
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2001,900
750 750400

2,300
200

60
0

1,
60
0

60
0

2,
30
0

2,
00
0

15
0

15
0

1,150 1,150
N

2001,900
750 750400

2,300
200

60
0

1,
60
0

60
0

2,
30
0

2,
00
0

15
0

15
0

1,150 1,150

2,300
1,150 1,150

2,000

450750 750

1,
20
0

20
0
15
0

150 150

CLT

L-50 50 6

M10 L80
2 /

2525

2,300
1,150 1,150

2,000

450750 750

150

2525
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N

1502,000

300 300550

2,300
150

60
0

1,
60
0

60
0

2,
30
0

2,
00
0

15
0

15
0

1,150 1,150

300 300550
39
5

39
5

15
10

1502,000

300 300550

2,300
150

60
0

1,
60
0

60
0

2,
30
0

2,
00
0

15
0

15
0

1,150 1,150

300 300550

30
0

30
0

17
00

Φ18mm Φ6mm L=40mm
a-1 a-2

b-2b-1



95

30

43

50 5010

10

3030 3030
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(2)
1)
  CLT CLT CLT

2)
  2 5 11 1 12 7 9
3)

- H16/4 ( )
( )

    0 kN/m2 10 kN/m2 10 kN/m2 0 kN/m2

4)

0 kg 16
6.6 kN 8 2.3 m 2.3 m 10 kN/m2

658 kg 661 kg

1
A B 8 2 16

1
24

0.5 1 1 1.5 1 /10 24 1 60 24

24
1 1 1.5 1 /10 24 1 60 24

N

a

b

c

d
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5)

1
FSW-10 3

CDP-50 0 50 mm 24
24

SDL30 ( ) 1
RAB BSS30 ( ) 1

6)
TS-75M ( ) 4.9 t 3.5 m

(3)
1)

   2 5 11 ( ) 1 11
CLT CLT 4

2)
2 5 11 1 2 3

1 4 1.5 6 2 4

3)

SDL30 1
BSS30

(4
1 1
TR-73U T&D

N660kg(6.6kN / 2
10kN/m2

661

2 659

1220

660

2 659

1219

659

2 659

1218

660

2 660

1220

661

2 658

1219

660

2 658

1218

658

2 660

1218

660

2 660

1220

A11

A12

A21

A22

B11

B12

B21

B22
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550 300300 300300 550 550 300300 300300 550

660kg 6.6kN / 2
5kN/m2 1 10kN/m2 2
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4.2.6 
(1)CLT

CLT CLT
CLT

(2)

Z +

(3)
Z +

CLT
JR Z

2
H

1,
50
0

50
1,150

N

230 230 230 230690 690

1,150
50

KBMA KBMB

A11 A12 A13 A14

A21 A22 A23 A24

A31 A32 A33 A34

KBM0

1,
50
0

50

230 230 230 230690 690

50

B11 B12 B13 B14

B21 B22 B23 B24

B31 B32 B33 B34

1,150 1,150
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Z +  
 Z 2  

CLT Z +  
  

Z + CLTB-1 2 mm  
 Z +  
  

4.2.7  
  (1)  

CLT
A 0.65 mm B 0.55 mm  

2016 CLT
2.2 mm H30 CLT

CLT H30
0.85 mm

 
24

A12 13 22 23 B12 22 23 CLT B13

CLT
 

  (2)  
A11 A14 b A31

A34 c B11 B14 -0.4 mm 0.01 
mm 40  

   3 0.2 mm -0.6 mm  
CLT

1/10 CLT
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(3)
CLT

CLT
2

H30
1 2 H30

a)

Mx60-5-5
CLT H 150 mm

Fb 10.37 N/mm2

Fs 0.9 N/mm2

Fcv 6.0 N/mm2

( 1.1/3)
fb 3.80 N/mm2

fs 0.33 N/mm2

cv 3.0 N/mm2( 1.5/3)

E 4.72 kN/mm2 4720 N/mm2

Es 0.027 kN/mm2 27 N/mm2

G 27.9 N/mm2

1.257
K60(Mx60)

25 CLT

Kc,90=3.80 N/mm3

10000 N/m2 0.01 N/mm2 4.2.5 2 3 10 N/m2 5 N/m2 2
10000 N/m2 0.01 N/mm2

     CLT B 1150 mm 4.2-20
    L 1800 mm 4.2-20
    W B 11.50 N/mm
    11.50 N/mm W
b)

    
I=B*H3/12=1150×1503/12=323437500 mm3

    
Z=B*H2/6=1150×1502/6=4312500 mm2

    
A=B*H=1150×150=172500 mm2

    CLT
M=(W*L2)/8=(11.5 18002) /8=4657500 N mm

    

2,300
L=1,800

B=
1,
15
0

2,300

L=1,800

15
0

W
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 b=M/Z=4657500/4312500=1.08 N/mm2 
      
 Fb/σb=10.37/1.08=9.60 OK   

      CLT  
 Q=WL/2=11.5×1800/2=10350 N 

      
 s=Q/A=10350/172500=0.06 N/mm2 

      
 Fs/σs=0.9/0.06=15 OK  

   c)  
     CLT CLT +  
 =δb+δs=1.03+1.22=2.25 mm 

 
 b=5* *L4/ 384*E*I)=5 11.5 18004/(384 4720 323437500)=1.03 mm 
 s= * *L2/ 8*G*A)=1.257 11.5 18002/(8 27.9 172500)=1.22 mm 
d)  

     Ls 1000 mm 500 mm 2  
     Ws 200 mm  
      
 As=Ls×Ws=1000×200=200000 mm2 

      
 sink=Q*As/Kc,90=10350/200000/3.80=0.01 mm 

 

a)   
 

     Mx60-5-5 
     CLT H 150 mm 
      
 Fb 10.37 N/mm2 
 Fs 0.9 N/mm2 
 Fcv 6.0 N/mm2 
    ( 1.1/3) 
 fb 3.80N/mm2 
 fs 0.33 N/mm2 
 cv 3.0 N/mm2( 1.5/3) 

     30  
 E 7.687 kN/mm2(7687 N/mm2)   
    H30 CLT CLT
     
 Es 0.028 kN/mm2(28 N/mm2 ) 

    G 169 N/mm2 H30  
    1.257(non) 
    K60(Mx60) 
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  25   CLT
    
    Kc,90=3.80N/mm3 

     10000 N/m2 0.01 N/mm2 4.2.5 2 3 10 N/m2 5 N/m2 2  
     10000 N/m2 0.01 N/mm2  
     CLT B 1150 mm 4.2-20  
     L 1800 mm 4.2-20  
     W 11.50 N/mm 
     11.50 N/mm W  

   b)  
      
 I=B*H3/12=1150×1503/12=323437500 mm3 

       
 Z=B*H2/6=1150×1502/6=4312500 mm2 

      
 A=B*H=1150 150 172500 mm2 

     CLT  
 M=(W*L2)/8=(11.5 18002) /8=4657500 N mm 

      
 b=M/Z=4657500/4312500=1.08 N/mm2 

      
 Fb/σb=10.37/1.08=9.60(OK) 

      CLT  
 Q=WL/2=11.5×1800/2=10350 N 

      
 s=Q/A=10350/172500=0.06 N/mm2 
      
 Fs/σs=0.9/0.06=15 OK  
c)  

     CLT CLT +  
 =δb+δs+δsink=0.63+0.20+0.01=0.85 mm 

 
 b=5* *L4/ 384*E*I)=5 11.5 18004/(384 7687 323437500)=0.63 mm 
 s= * *L2/ 8*G*A)=1.257 11.5 18002/(8 169 172500)=0.20 mm 

     Ls 1000 mm 500 mm 2  
     Ws 200 mm  
      
 As=Ls×Ws=1000×200=200000 mm2 

      
 sink=Q*As/Kc,90=10350/200000/3.80=0.01 mm     

 
4.2.8  

CLT
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1 mm
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4.2.9  

CLT

 
 

   CLT  
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4.3 CLT  
4.3.1  

4.1 CLT  
5 m CLT

 
CLT 1 2

 
 
 
 
 
 
 
 
 

 
4.3.2  

4.1 CLT
 

CLT
2 CLT

 
 

4.3.3  
3 FEM  

6  
CLT 3  

3  
3 m 6 m 2   

5 m 10 m 2  
2  

3  
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 q=10 kN/m 

 

4.3.4  
 

CLT
44 % 27 %  

CLT CLT
CLT
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1  https://www.jrtt.go.jp/construction/technology/station.html  
2)  

σz0 σz1 σz1

σz(kN/m2)

(%)

σz 5m
(%)=1-σz1/σz0
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5.1 CLT  
5.1.1  
(1)

 
CLT CLT

(2)  
CLT JAS

CLT CLT  

CLT
CLT

(3)  
CLT

CLT
CLT  

4

CLT  
CLT CLT

CLT  
CLT CLT

5.1.2  
CLT CLT

 
 

4 CLT
CLT

CLT  
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CLT

54 CLT 3 2021 11 22
4 2022 2 3 73 CLT

54 CLT 36 10
4 2022 2 7 3 22 43 4 2022 3 28

18 CLT 36
13 2 5 CLT 1 CLT

22 2 1
4

CLT CLT
CLT CLT

CLT 3 3PLY 1,200 mm×3,000 mm×90 mm CLT 4 2022 9
15 10 12 20

3 3PLY 2,000 mm×3,500 mm×90 mm CLT
45 CLT

(4)
3 CLT CLT

10

CLT

CLT
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CLT
CLT CLT

7 8 km

CLT
CLT
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CLT

CLT CLT
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28 29 km

CLT
CLT

9 10 km

CLT
CLT
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12 13 km

CLT
CLT

(5)
CLT (4) CLT

1 36 13 2 5 1 2
CLT

(4) CLT

(4) CLT

ⅰ
  
ⅱ
  
ⅲ CLT 2
  
ⅳ
   1 2 CLT
ⅴ ( )
  ( )
ⅵ CLT
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(6)
  )

22 CLT
3 3PLY 11 3 4PLY 3 3 3PLY 6 3 4PLY 2

2
CLT
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2

2
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CLT
CLT 3 PLY 1

CLT

CLT

CLT

CLT

1

CLT

1

CLT 1

CLT
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CLT

CLT CLT CLT
CLT

CLT
CLT

CLT ( )
CLT

CLT
CLT

CLT
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Wood Hacker MEGA540DL ( )
CLT 1,150 mm × 5,995 mm× 90 mm 1 2

5 1
1  CLT

 

  
36

CLT 3 3PLY 12 3 4PLY 12
3 3PLY 6 3 4PLY 6 27 3 × 9 CLT  

 
 

CLT CLT  
 

   
  1 1 7 /  
  CLT 5  
    
   
  CLT  
   1  
  4 /  
  CLT  
  CLT  
    
   
   CLT  
  CLT  
  CLT  
   
  1  
  CLT  
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CLT
CLT

   
CLT
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CLT 5
5PLY 10 950  
mm×5,995 mm×1 950 mm×4,500 mm×1 1,150 mm×4,500 mm×3 900 mm×5,000 mm×1 1,150  
mm×5,000 mm×1 CLT 1,150 mm×5,995 mm 3

CLT

CLT
3 4PLY 8 5 5PLY 2 3 4PLY 3 5 5 PLY 5 18

5 5 PLY 1 2 5 CLT
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CLT

CLT

CLT
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10 CLT 3 3PLY
CLT CLT 1,200 mm×3,000 mm×90 mm

CLT

CLT HUNDEGER K2i 30
1,200 mm CLT

7 3

CLT
7.4 t 10 CLT

CLT
3 CLT

CLT
2

CLT

CLT

CLT
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29 CLT 3 3PLY
2,000 mm×3,500 mm×90 mm
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CLT 1 ( )
CLT CLT

L

CLT 1 m2

CLT 1 m2 1.034 CLT 1.15
CLT 0.79 1.45

CLT CLT
CLT

CLT
1 2 3

1

CLT
CLT

CLT
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 CLT  
  

 
 

 
IWAFUJI GS-90 GS95

 
 

 
 

 
CLT  

1,100 mm 2,200 mm  
 

 
 

 

(7)  
CLT

CLT
2 CLT

2,000 mm 3,500 mm 90 mm CLT

CLT CLT
6  

WG
CLT  
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11 14 16 CLT WG3

(8)
CLT

CLT 2
( )

CLT
CLT 6

2 CLT CLT ( ) ( )

CLT
CLT
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CLT

( )
      

     
CLT

CLT

CLT
      CLT
      CLT
      CLT
      CLT

      
      

IC
      

WG4 CLT
      CLT CLT
     

5.1.2 CLT
(1)

CLT CLT
CLT

(2)



132 
 

CSR: Coefficient of Slip Resistance
CSR 0 1 17
JIS A 1454  

BPN British Pendulum Number
30 ( 50 km)/h

BPN CSR
ISO JIS  

40 60 km/h  
CLT JIS

CSR  
(3)  

4 2022 8 3 CLT
CSR JIS A 1454 CLT

  
 

(4)  
 

CLT  
CLT

 
CLT CSR  

 CSR 0.4 2  
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(5)  
CSR CLT

CLT CSR CLT
CLT

CLT CSR

(6)  
1 65     

   Ⅴ-059 117-118 2010 
2 WG  

   2008 
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5.1.3  
CLT

CLT

CLT

CLT
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CLT  

 
1

CLT  
2

 
3 CLT

 
4 1

 
5 CLT

 
6 CLT

 
7 CLT 10 CLT

 
9 CLT

 
10 CLT

 
11 CLT 16,500 /m2 19,160 /m2

2022 10 15,500 /m2  
8 12 13 14
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5.2 CLT 
5.2.1
(1) 

CLT
(2) 

CLT

(3) 

(4) 
51 21

(5) 

CLT

CLT

100
mm 100 mm 50 mm 105 mm 45 mm

2 m 2 1
2

4 m
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(6) 

3DCAD Solidworks
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CLT



139



140



141

(7) 

(8)

5.2.2
(1)

CLT 3

(2)
CLT

CLT CLT

CLT
(3)
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(4)
51 21

(5)
4 2022 9

CLT
CLT

4 2022 1 5 2023 3
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CLT
CLT 1 / 1 5

 

 

 

CLT  
CLT  

2022 1 5 2023 3  

 

 
   

CLT
 

4 2022 1 4 4 2022 12 5 2023 2  
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4 2022 1 4 4 2022 12 5 2023 2

CLT
(6)

(7)
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CLT

50
CLT

CLT

CLT 4
2022 9 14 CLT
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CLT

CLT



147

1 0.85 0.77 0.85
1 0.96 0.88 0.78

1 CLT
CLT
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60 %
CLT

1 8 m/s
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150

CLT

CLT
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4 2022 1 12  

CLT CLT

 
CLT

CLT
CLT

 
CLT

 
CLT

CLT
CLT CLT

CLT
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4 2022 4 28
8 23 CLT

CLT
CLT
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4 2022 9 CLT

 

 

 
(8)  

CLT
 

 
5.2.3  

CLT  

 CLT   
 1  

 2  
   

 3  
   

1.  
2.  
3.CLT  
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5.2.4 PR  
5 2023 2 9

 
  



156

5.3 CLT
5.3.1

CLT
CO2 CLT

5.3.2
CLT

CLT

5.3.3
(1)

CLT 2 CLT

Wood Hacker MEGA540DL RYOKUSAN

35 mm

(2) 
35 wet%

CLT 29.1 wet%
M35 26-35 wet%

4,970 kcal/kg 20,800 kJ/kg ,
3,520 kcal/kg 14,730 kJ/kg

30 wet% 3,450 kcal/kg 14 ,500 kJ/kg
3,040 kcal/kg 12,800 kJ/kg CLT
CLT CLT
(3) 
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 (4)  
CLT CLT

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(4)  
4 2022 11 15

JIS  
(5)  
 (a)  

    
CLT  

 
 

(b)  
CLT

 
(c)  

35 mm 16 mm 4 mm 50.0 %
16 4 mm 16 mm 80 % 4 mm 10 % 16 mm

32 mm 10 %  
(d)  

CLT CLT Class4
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S As Cu Zn CLT CLT
CLT  

(6)  
CLT CLT

 
CL

(7)  
2014 
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5.4 CLT 
5.4.1 CLT 
(1) 

CLT CLT

(2) 
CLT

CLT

(3) 
3 2021 10 28 12 22 12

21 5995 mm 1150 mm CLT 3 3 3 4 5 5
CLT

CLT
®Onset Computer Corporation HOBO Pro v2 U23-001A

1/2 3 3 45 mm 3 4
60 mm 5 5 75 mm

10

9
HM520

30
mm 4(2022)
12 16
(4) 

1 10

4-11-16
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3 CLT 3 1 9
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4(2022) 7 30 14:00
41.1 4(2022) 1 7 23:00 -22.0

6 30 46.6 4 2022
12 19 6:30 -12.0
70 %

7 1 2
0

1 7 70 %
(3)

1
CLT

CLT

2 5 9 3 12
2 2 16.5 % 11.9 % 9.5 %

5 5 36.5 % 22.4 % 14.5 % 9 9 89.0 % 58.9 %
34.5 % 3

12
12 1 34.0 % 25.5 % 18.0 %

1
30 %

3 4 2022 12
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1/4
T.G.H. 1) CLT MOE

3 3 CLT MOE 5.74 GPa 5.78 GPa 5 5
CLT MOE 12.87 GPa 4.73 GPa

MOE

(7) 

CLT
89.0 % 31.1 % 9.5 % 2 9

34.0 % 25.5 % 18.0 % 12
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(8) 
CLT MOE

(9) 
1) ( ) pp.69-71 2011 3

5.4.2 CLT
(1) 

CLT
CLT

(2) 
CLT CLT

CLT CLT

(3)
CLT CLT

3(2021 10 28 12 22 12 21
H CLT ®Onset Computer 

Corporation HOBO Pro v2 U23-001A CLT
1 10 CLT

2/25 5/17 9/9 12/16
HM520 CLT

10
(4)

1 10

4-11-16
(5)

CLT H CLT 10 cm

(6)
CLT

17 15
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CLT  
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3

2

CLT
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R4/01/05 14:00
R5/01/17 13:00 36.7 6.72 -24.4 100 86.5 16.3

R3/12/22 15.40
R4/12/27 15.40

41.4 14.6 -9.68 100 77.9 18.5

40.6 14.6 -9.55 100 79.5 19.2
R4/01/07 13:00
R4/12/16 13:00 44.1 17.3 -5.43 100 79.1 21.4

CLT
CLT

30 %

+ +
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CLT
CLT

+
+





6.1  
6.1.1  

CLT 25 12 20  3079 
JAS 

JAS
JAS

JAS
 

 

 
6.1.2  

3 1 3
2

1 3 2  
 

 

JAS  
 

   

  JAS  JAS  
    

 B  
  
 3 3 Mx60 

 26 mm  33 mm  30 mm 
 103 mm 122 mm 122 mm 

 78 mm 26 mm×3  99 mm 33 mm×3  90 mm 30 mm×3  
MB  2884× 4050 mm 2928× 4050 mm 

 15  
  

  FJ
 

 

※ 1 30 mm 26 mm  

※ 2 FJ 33 mm  



※KD Kiln Dry

※GDN Green lumber. 19

6.1.3
(1) 1

CLT
1 CLT



 
 
 
 
 

 

 
(2) 2  

2
1 

mm 2 mm CLT
 

 
 
 
 
 
 

 

 
 
 
 
 
 
 
 

 

 
(3) 3  

J AS 1
3

3 CLT  
 



 
 
 
 
 
 
 

 
6.1.4  
 1 3 CLT 4

 
1 3 4 100 2

1 JAS  
1 4 JAS 2 4

2 3 4 1 JAS  
2

CLT
 

 

 

 

 

 

  

[ ]  [ ]  

1 1  0.00  100  

2  0.00  100  

3  3.70  100  

4  6.30  100  

2 1  24.67  100  

2  8.17  90  

3  0.00  65  

4  11.17  100  

3 1  10.83  100  

2  0.00  100  

3  0.00  100  

4  3.50  100  

 
6.1.5  

JAS (2021 ) 1 3
 

JAS 1 5.37 % 2
5.43 % 3 1.53 %

 
 



 
 

JAS (2021 ) 

1  

2  

3  

 

 

 

  

[ ] 

 

[ ] 

JAS  42.93 % - 

1 48.29 % 5.37 % 

2 48.35 % 5.43 % 

3 44.46 % 1.53 % 

 
6.1.6   

JAS  
CLT

 
1 3 CLT

 
1 3 2

JAS
2 JAS

 
 

  



6.2  
CLT

CLT  

 

 
 
6.2.1  

JAS CLT 15 %
CLT

 
CLT  

 
(1)  

CLT 37×119×3,000 mm
4 2022 7 10 4  

3,000 mm 1,400 mm 2 AD
10 KD

“ ”
1,400 mm (KD AD ) 31×100 mm

20 30 mm 1 298 mm 298 mm
100 mm 298 mm 6

CLT AD
6.2-1  

AD 15.6 % 22.6 %
19.5 % 1.5 % KD 9.1 % 10.5 % 9.8 % 0.3 %  

 
 

 
 
 
 
 
 
 
 

 
 
 
 



(2) CLT
298 mm CLT 30 mm

CLT 300 mm×300 mm 3 3 90 mm
CLT 3 API

20℃ 6
2 × 3 6 2 CLT

CLT
CLT



(3)
CLT 20℃ 65 2 CLT 75×75 mm 3

JAS JAS
A 2



 
 

 

 

 

 
(4)  

JAS
20 % JAS

CLT

 



 
 

6.2.2  
(1) CLT  
(a)  

11
CLT

 
(b)  

CLT 3 3 2 1
2 M90A

CLT 300 mm×1,800 
mm 90 mm 1

2
 

1.0 MPa 60 0.1 MPa 60 150 mm
50 mm 2 1 24 □-45 mm×45 mm 55 mm

1
 

 

 

 
 



 



 

 
 

 



 

 

 

 
  (c)  

i)  
   CLT

WU-100H TK18A 1,600 
mm 600 mm 3 4  

   2
2 DP-500C

100 mm
90 mm  

 

 



   ii)  

 

CLT

 

1/10
 

 

 

 

 
(d)  

CLT
1 2 1 1 CLT

300 mm× 90 mm 100 mm 2 CLT JAS3079
75 mm×75 mm

 
JAS



2
1 1

2
1 80 %



 

 

 

 
(2) CLT  

CLT 1.9 m×1.9 m
CLT  
(a)  

100 mm 1,920 mm KD
100 mm

1,900 mm  
(b) CLT  

0.1 MPa 60
45 mm 55 mm

1 361 722
φ3 mm L38.5 mm

 
 
 



(c)  
CLT

CLT 4

CLT  

40
1 4 5

14.8 % 6.3 %

CLT

 
 

 

 

 

 
 



 
 
  



6.3 CLT  
6.3.1  

CLT 6
CLT

CLT
 

CLT CLT
6.3-1 CLT

CLT  
 

6.3.2 CLT  
L90 107 mm ×30 mm 3 CLT 3

1 3 1 1
1 CLT

5 CLT 1  
 

CLT



40 mm
2,033 mm 107 mm×19  

- PI-5340 H-50 100
15 200 g/m2

0.8 MPa 50
CLT 3 CLT

 

 

 

 

 



 

 

 

 

 

 



 

 
 



CLT

CLT CLT
CLT

74 % 56 %
CLT 26 % 44 %  
 

     
 %   1  2  3  4  5  m3 

 

CLT 

 9 10 5 10 9 0.216 74 
 9 10 5 10 5 0.190 65 
 5 10 5 10 5 0.164 56 

CLT  9 19 9 19 9 0.293 100 
 
 
6.3.3 CLT  
(1)  

30 mm 107 mm 2,033 mm 963 mm 5 5 CLT
4

1 CLT
3 214 mm 2,033 mm 3  

 

     

     

     

     

     

 
(2)  

WU1000  
 (L) 1,498 mm 642 mm 4

 (a) 428 mm
2.85  (P)  200 kN  (σt) 1/100 mm

100 mm  ( 442mm )  (σb) 1/500 mm
25 mm 4 mm/min.

Em Eb G σs  
 
 
 



  (1) 

  (2) 

  (3) 

  (4) 

a  (428 mm) L  (1,498 mm) b h ΔP
Δσt ΔP s

 (442 mm) Δσb ΔP k  (1.2) Pmax  
 

 

 

 
(3)  

 



No. Em Eb G σs MC
kN/mm2 kN/mm2 kN/mm2 N/mm2 %

Em Eb G σs MC

Em (kN/mm2) Eb (kN/mm2) G (kN/mm2) σs (N/mm2)

Em Eb G σs

(G σs )



6.3.4  
(1)  

75 mm × 75 mm 5
5

JAS A 0.085 
MPa 5 0.51 ± 0.03 MPa 1 2 70 ℃ ± 3 ℃

100 110 % 2 4
 

 
 ×100 

  
 

(2)  
JAS 10 %

90 %  
 
 
 
 
 
 
 
 



 

  (%)  
 

 
     

 
2  1.7 12 12 

94% 
5  4.3 5 6 

 
2  2.6 6 6 

92% 
5  5.7 5 6 

 5  0.4 6 6 100% 

 5  2.2 11 12 92% 

 
(3)  

1 JAS3079 2019 8 15  
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