
- 
 

 
 
 
 
 
 
 

  

 

 

 

 

 

 

 

 

 

 

 

4 2022  2  

 

 CLT  

  



- 
 

 

  



- 
 

 

CLT
CLT
CLT
CLT

CLT
CLT
CLT

CLT

 
 
 



- 
 

 

CLT
CLT
CLT

 CLT

CLT
CLT
CLT



-1- 
 



-2-

CLT

CLT

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

CLT Mx60 5 5

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 CLT
1

CLT

CLT

12.7 m 7.2 m 4 4 CLT

CASE1 CLT ( 6,900 mm ( 4,600 mm) 1,150 mm 90 mm) 2
CASE2 CLT ( ) 2 D19 L150 mm
CASE3 CLT ( 6,900 mm ( 4,600 mm) 2,300 mm 90 mm) 2
CASE4

CLT 3 3 Mx60

CLT 10 t

CLT CLT
CLT
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CLT
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CLT CLT
CLT

CLT CLT
CLT 1 3 9

CLT Mx60 5,995 mm× 1,150 mm 90 mm  3 3
Mx60 5,995 mm× 1,150 mm 120 mm 3 4
Mx60 5,995 mm× 1,150 mm 150 mm 5 5

CLT

CLT
CLT CLT 3

2 6

CLT Mx60 5,995 mm 1,150 mm 90 mm   3 3
Mx60 5,995 mm 1,150 mm 120 mm  (3 4 )
Mx60 5,995 mm 1,150 mm 150 mm  (5 5 )

6 CLT 110
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6 3 30 6 CLT
3 3 9 30

CLT 3

CLT 3 3 2,000 mm
  3,500 mm 90 mm CLT

CLT 110 600
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CLT
CLT

( 3 3 )

CLT

3 2,000 mm
H CLT

H CLT
CLT Mx60 3 3 10

CLT

CLT NEXCO
CLT JIS A 1416

H CLT
CLT Mx60 3 3 10

CASE1
CASE2 CASE1 CLT
CASE3 CASE2 CLT

0.7 m
1m 0.7m 5 100 5,000 Hz

1.5.2 100 5,000 Hz
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1 1,000 Hz NEXCO
H CLT

2 H CLT 400 Hz 1,000 Hz NEXCO
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2
CLT 2

150 mm 150 mm 150 mm 5 5

150 mm 500 mm 1,500 mm 5 5

Mx60

GL-1.5 1.5 PP

PP 3
GL - 0.1m GL -0.5m GL - 1.5 m

3



-42- 
 

 
 
 

 
 

 
 

8 3
6 600 dpi  

 
 

 
HM-520 /  

 
 

5  
5  

5  
JIS Z 2101 5  

 
JIS Z 2101 4  

 
 

 
90 %  

 
 

 
 

 

6 6
 

 
 

 

6 6
500 mm  

  

 



-43- 
 

6 600 dpi  
 

6  
 

 
 

HM - 520 /  
 

 
 

 
 

 
JIS Z 2101  

 

 
 

 

= ( - ) /  
= ( - ) /  

= ( - ) /  
= ( - ) / 

 
= ( - ) /  

= ( - ) /  
 

 
6

6 0.50 m  
6

6 0.50 m  
 

  



-44- 
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1  

 TR-72 wb/ T&D  
S&DL mini Model 4900 5 m /  

 
 

 
 

4.7.1
8 8 16 5

3 4  
 

 

 

 

10 25 0.088 MPa 3
120 90 %

 
 

100 t 80 %
 

0.4 Pmax 0.6 Pmax  
0.1 Pmax 0.4 Pmax

 
 



-45- 
 

5 CLT
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JAS
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9,800 N
 

N/mm2  (N)/ (mm2) 
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3 CLT
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GL +0.5 m GL 0 m GL -0.1 m GL -0.5 m
GL-1.5 m 1 1
6  

4.7.1

165 330
6 12  
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4.5 3  

 

 

   

1 4  

GL-0~-0.75 
 

GL-0.75~-1.80 m
GL-1.80~ 

GL-2.2 m
2021/10/7  

GL-1.55 m
2021/11/22  

GL-1.0 
m~

 

 
 

1

18.7 

 

GL-0~-
1.5  m  

GL-1.50~ 

2021/12/16 17  

GL-1.4

GL – 6m

0~0.5 m
GL - 0.5 m~-

5 m  

GL-0~-0.79 m
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1999/2/22 6/10  
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2021/12/27  

GL - 2.6 m
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JIS Z 2101
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6 0.5 %
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12 m 14 m  
 

1 GL - 3.5 m 5 m
 

S&DL mini MODEL- 4900
1 9000 /  

GL- 1.5 m
GL - 0.5 m GL-1.5 m  

200~300 mm  
3

100 mm 3 20 kg 3
200~300 mm 3

 
 

1 m
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GL-1.5  GL-1.5 1.35   3  

GL-1.35 0.8  60 kg 3  
GL-0.8 0  60 kg 5  

GL-0.5  GL-0.5 0.35   5  
GL-0.35 0  60 kg 5  

GL-0.1  

 

GL-0.35 0.1   5  
GL-0.1 0  60 kg 5  

 
 

    
GL-1.5  GL-1.5 1.35   5  

GL-1.35 1.2  60 kg 3  
GL-1.2 0.9  60 kg 3  
GL-0.9 0.6  25 kg 3  
GL-0.6 0  60 kg 5  

GL-0.5  GL-0.5 0.35   5  
GL-0.35 0.15  25 kg 5  
GL-0.15 0  60 kg 5  

GL-0.1  

 

GL-0.35 0.1   5  
GL-0.1 0  60 kg 5  

 
 

    
GL-1.5  GL-1.5 1.35   3  

GL-1.35 0.8  45 kg 3  
GL-0.8 0  45 kg 

0.22 3 5.2 t  
5  
3  

GL-0.5  GL-0.5 0.35   5  
GL-0.35 0.4  45 kg 5  
GL-0.4 0  45kg 

0.22 3 5.2 t  
5  
3  

GL-0.1  

 

GL-0.35 0.1   5  
GL-0.1 0  45 kg 

0.22 3 5.2 t  
5  
3  
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JGS 1312

50~80 mm
(PE 25)

MODEL - 4900 S&DL mini
MODEL - 4900 S&DL mini MODEL-

4900 S&DL mini

MODEL-4900 S&DL mini

USB
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2022 1 13 GL-
3.7 m GL - 1.55 m 11/22 0.25 m 2022/1/10

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

  

n=170
Ave=0.396
σn-1=0.012
Ave+σn-1=0.407
Ave- σn-1=0.384

n=170
Ave=395.7
σn-1=11.6
Ave+σn-1=407.3
Ave- σn-1=384.2
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GL - 2.6 m 2022/1/5 2022/1/13
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CLT

4
0 mm 20 mm 40 mm 60 mm

2
4.7.1

4 (0 mm 20 mm 40 mm 60 mm) 2 3
+ 2 3 = 30

2 (6 / , 12 / ) 2 4 =16 46

4.5 
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(700 mm 500 mm H200 mm)

100 mm 100 mm 400 mm  
8 4 1 1 1 /

2 LWL LWL + 0.3 m  
8 4 1 1 1 /

2 LWL + 1.0 m  

 
1.5 m 1

2  

2
 

1 4 2 2 (w 30 % )
 

 

1
17 20  

( 0.28 H0.25m)
0 mm 20 mm 40 mm 60 mm 4 3 1 1

2 24  
600 mm 600 mm 300 mm 6

4  
4

3 2  
WL-0.3
 

1 10 (w 30 % )
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CLT CLT
 

 

2 3 600 mm
2 0.1 m WL  

0 m WL - 0.15 m
 

4.7.1  

93 186

6 12  
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7,000 mm 7,000 mm 200 mm

 

  

 
 

 

 
7 7 20  
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2 3 1,800 mm 1,070 mm 914 mm/ ( ) 6  
600 mm  

6 19 mm  
6 25 mm  

 

5 WL + 0.1 WL 0 
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0.5 2 SUS304 3.2 
mm 5 mm 600 mm 900 mm/ 100 mm 100 mm

 
3 2 1  
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n=93
Ave=396
σn-1=13
Ave+σn-1=409
Ave- σn-1=383
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1)

2) CLT
 

LP-SoC   
 

( LP-SoC ) 
 

 
 
LP-SoC Log Piling Method for Soft Ground and Carbon Stock 
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CLT

+ GL - 1.5 m

10,000 /m2

CLT
CLT LCA WG4

H17.3 3) 1.5 2.5 m
2.0 5.5 m 0.7 m + 0.7 m

( )

CLT

( )
CLT
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3  
3  

4  
4  

7  
LCA WG4  

 

6-5  
1 4 5 m 32 1957

52 1977 17,229 ha 4)

 

 

3 2021 7 2025   
 

 

7 8 9 10 11 12 1 2

CLT

CLT
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4
CASE 1 1.15 m 6.9 m 2 3 3
CASE 2 1.15 m 6.9 m 2 3 3
CASE 3 2.30 m 6.9 m 2 3 3
CASE 4

0.50 m 1.5 m CASE4
CASE 3 CLT

2 CASE 1 CASE 2 CLT CASE 3 CLT
2 CASE 1 CLT 2 CASE 2

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
6.9 m 2.3 m 0.09 m 9 4.6 m 2.3 m 0.09 m 3

1.
0m

0.
5m

( )
CLT

1.
0m

0.
5m

( )
CLT

6.9m

1.
0m

0.
5m

( )
CLT

6.9m

1.
0m

0.
5m

( )
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( )  S DL
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TR-72 nw
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(i) CLT 22 t
1
1,053 km 25 t

SR-250 R CLT 4  
 
 
 
 
 
 

(j) CLT
SR-250 R 4

 
 
 
 
 
 
 
 

(k) 1 CLT
SR-250 R

 
 
 
 
 
 
 
 

(l) CLT
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(m) CLT 2  
 
 
 
 
 
 
 
 
 
(n) CLT

CLT  
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19 mm 19 mm
 

 
 
 
 
 
 
 
(p) 2 CLT
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(q)

20 t 4 CLT 10 t

 
 

CASE 1 + CASE 2 = 322 m3 
CASE 3 CASE 4 = 433 m3 

 
 
 

(r) CLT
CLT  

(s)
1 m  

 
 
 
 
 
 
 
 

(t)
1 m  
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(u)  

 
 
 
 
 
 
 
 
 

(v)  
 
 
 
 
 
 
 
 
 

(w)  
 

 CASE 1 1.5 + 1.5 + 1.4 + 1.5 = 5.9 t 
 CASE 2 1.4 + 1.4 + 1.5 + 1.5 = 5.8 t 
 CASE 3 6 t 
 CASE 4 6 t 

 
 
 
 

(x)
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CASE CASE 91m2

CASE CLT
 

CASE 1 130 min 2.17 hr  
CASE 2 430 min 7.17 hr  
CASE 3 90 min 1.50 hr  

 
CLT CASE 2 7.17 hr 91 m2 1

CASE 1 CASE 3 3 hr   
0.7 m3   

25 t 1 2 4  
  

 

 
BH DP RC  

120 120 120 

40 40 50 
30 30 
30 30 40 

300 

30 

30 

200 

200 

200 

0

60

120

180

240

300

360

420

480

540

600

660

720

780

CASE1 CASE2 CASE3

450

750

410

CLT
A=12.65 7.2=91m2
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6.9 m 100 m 0.5 m 1.5 m
1 m2

1 m 2 m
1 m3 75 kg

= +  
CLT CLT

CASE 1 CASE 2
CLT CASE 2 CASE 1

CASE 1 10,000 /m2   
2 m 7,200 /m2 CLT
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CLT CLT CLT
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12 m
24 m

36 m 12 m + 12 m  
+ 12 m 24 m 12 m 
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CLT
CLT

 

CLT  
CLT

CO2
CLT

 

CLT 2
CLT

CLT
 

CLT

CLT
CLT

CLT  

5,995 mm× 1,150 mm CLT Mx60 3 3 3 4 5 5
1 3

CLT
 

 

1 10  
1  

 
4 11 16  

3
10 28 CLT

3 11 1
HOBO Pro v2 1 Brinno

HD  BCC2000 30
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4 1 5  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
3 12 20 CLT

3 12 22
HOBO Pro v2 10

Brinno HD  BCC2000
30 3 12 22  

CLT 3 12
21 HOBO Pro v2
1 Brinno HD  
BCC2000 30 4 1 7
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