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( )
AQ

 
2007

 
I(20 , 95%RH) FA=2/3 F K1-1 K2 EA=E Ka-1 Kb 
II(20 , 85%RH) FA=2/3 F K1-2 K2 EA=E Ka-2 Kb 
III(20 , 65%RH) FA=2/3 F K2 EA=E Kb 
 

RH FA 2/3 F K1-1 I
K1-2 II

K2 EA E
Ka-1 I Ka-2 II

Kb  
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JAS Mx60 Mx90

Mx120 S30  
 

 
5 5  

 
 

1
2.1-1  

 
2.1-1  

 
 

 
   

M120 10.0kN/mm2   
M90 7.5kN/mm2   
M60 5.0kN/mm2    
M30 2.5kN/mm2    

 
CLT  

 
15.0mm 3.8mm 1/12

0.7mm 0.1mm
 

 
200 250kg/m2

2.7m 6.0m
0.8MPa 40
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CLT

2.1-2
 

2.1-2 CLT  
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2.1-3  

Mx60
Mx120  

2.1-3  

 
A  
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2.1-1  

A171 A172
A173 A174
A175 A177
A178 A179
A180 A181 

2 
A176 A182 

3 
A183 

4 
A169 A170
A204 A205 

5 
A211 A212 
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6 
A210 

7 
A213 

 

8 
A188 A189
A190 A208
A209 

 

9 
A184 A185
A186 A187
A206 A207
A214 A215 

2.2-1  
 

 
4 M120 M90 M60

M30 30
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JAS CLT 
CLT

 
 

 
JAS 1 S30 3

Mx60 Mx90 Mx120 M30
S30 M30 Mx60 M60

Mx90 M90 Mx120 M120
30 110mm CLT 5 5 150mm 7 7

210mm 2
300mm

23 1 CLT 2.4 4 6m 6
5 Mx60 2 8 16  

200kN
JAS 3 2

21 5 5 3150mm 7 7 4410mm
200mm

6mm/ 8mm/

2.2-1
2.2-1

 
 
 
 
 
 
 
 
 
 

 
 
 

2.2-1  
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Pmax fb

Em

Eb  

 
 

 Pmax   
 L   
 s   
 y   
 b  mm  
 h  mm  
 P  10 40%  
   P  
 y  P y  

 
 

2.2-2
2

CLT

 
  

2.2-1  

2
max3
bh

sPfb 3

22

4
43

bh
sLsPEm 3

2

4
3

bh
syPE

y
b
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Em TL

75% 95% 2.2-3  
Em TL

S30
Mx60

CLT A
S30 Mx60

5 7 Em TL

 

2.2-4 Mx120



18 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.2-3
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M60 CLT

 
CLT JAS

Mx60 M30
M60 30× 110mm CLT

5 5 150mm FJ 15mm 1/12

300mm 23
6 CLT 2.4×

4 6m 30  
 

 
 

(1)  

T.G.H. 2.3-1)

30 30
T.G.H. 0.552

(2)  
(T.G.H. ) 2

(1.2) (0.8Gpa) n mn
Fmn 1 6 n

n X Y 1 Y=aX+c
a c  

tfr

tfr
G

Ea 2.1   , tfrEc  

Efr-t

Gfr-t

Efr

f 
l  
 

 
 

(1)  

2.3-1
 

(2.3-1) 

(2.3-2) 
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2.3-1 2.2.  

 

100% 42.5kN
25.3kN  

 
(2)  

2.3-1 2.3-1
4000mm

250mm 2.3-2

2.3-3 2.3-4  
90

85 80 75 70 65 5
80 75 70 65 60 55 5

3150mm 
1050mm
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2.3-1  
 
 
 
 
 

2.3-1  
 

 
 

2.3-1 2.3-2  
          

2.3-3  2.3-4 
 
(3)

3

 

3,150 

1,050 
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50 2.3-2)

0.55 Wood Madison Curve  
 

 
 

2.3-2 5-2  
2.3-2 T.G.H.

 
(T.G.H. )

20 80
 

2.3-1
 

 
 

90 2 80 1 75 1
75 1 70 1 65 1 60 1 55 1  

26 2 26 2 2.3-2
2.3-5 ( 90 ) 2.3-6

2.3-7 80 FJ
FJ
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2.3-2

 Madison Curve 
 

2.3-5 ( 90 ) 2.3-6 90 FJ  
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2.3-7 80 FJ   

 M60 M30
CLT  

2.2.

 
CLT

90 65 5% 5
80 55 5 5

3150mm 1050mm
90 1 Madison Curve 

80

 
 

 
2.3-1) 
2.3-2) 2002

2002 186
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5 5 CLT
CLT

 
 

 
2.1 5 5 CLT 18

12 Mx60-5-5 CLT 6
6 18 6

Mx120-5-5 CLT
150 mm 300 mm 6,000mm  

T.G.H.
T.G.H. 2 1 5

 
2.4-1 200 kN
3 4

300mm 18 5,400 mm 1,800 mm 150 
mm 180 mm

SDP-200D
3 7

3 6
30 mm

 
 

 
2.4-1  

 
 

 
 

2.4-1 2.4-3  
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2.4.4 2.4.6

2.4-1 2.4-3 2.4-2
2.4-3  

T.G.H.
1.1

25.7 MPa
14.8 MPa 1.7  

T.G.H.
1.1 12.8 MPa

14.8 MPa 0.86  
 

 
5 5 CLT

CLT
T.G.H.

1.1 CLT

1.7
CLT

0.86  
 

2.4-1  

 
Efr Et-h Gt-h

Et-v Gt-v
CV  
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2.4-2  

 
Efr Et-h Gt-h

Et-v Gt-v
CV  

 
2.4-3  

 
Efr Et-h Gt-h

Et-v Gt-v
CV  

 
2.4-4  

 
Ea-h b-h Efr

Et-h CV  
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2.4-5  

 
Ea-h b-h Efr

Et-h CV  
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Ea-h b-h Efr
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2.4-1  
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JAS CLT 

 
 

 
1 S30

3 Mx60 Mx90 Mx120
M30 S30 M30 Mx60 M60

Mx90 M90 Mx120 M120 5
5 7 7

32 1 3  
1000kN

5
150mm 200mm

6 5 Mx60 16 2.5-1 2.5-1
 fs  

 
bh

Pfs 4
3 max  

Pmax b h  

 
G  

 

L P/ Eb  
Eb CLT  
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2.5-3 2.5-6
2) 5 7 5
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2.5-3 5
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2.5-6 7
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JAS
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5 7
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JAS 5
7

 
 

 
1  3079 . 2)

2013(CD-ROM).  

0

1

2

3

4

N
/m

m
2
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S30
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JAS CLT 

 
 

 
JAS 1

S30 3 Mx60 Mx90 Mx120
M30 S30 M30

Mx60 M60 Mx90 M90 Mx120 M120

5 5 7 7
32

1 3 2.6-1  
 

 
2.6-1  

 
ISO 13910 2.6-2

( ) 1000kN
50 300 90mm =3mm

2 CDP-25M 25mm
2 5 150 150mm

7 150 210mm
1.5mm/  

2.6-3 ISO 13910 

Kc,90 2mm

Py

Fc,90,y Fc,90 ISO 13910

20mm P20mm

CLT 2.6-3 Py P20mm Pmin

Py Pmin P20mm
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JAS Mx60 Mx120

5 5 CLT
 

 
 

CLT 2.7.1-1  
 

2.7.1-1  
       

Mx120 M120 
 

M30 
 

20 863mm  5 

15 646mm  5 
 5 

10 432mm  5 

Mx60 M60 
 

M30 
 15 646mm  5 

 5 
 

 
Mx120 Mx60 10 15 20 15

 

3000kN  
2 1/2

CDP-25
2.7.1-1  

 

 
2.7.1-1  

 
 

2.7.1-2 2.7.1-1  
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a) Mx120 20

 

d) Mx120 10

b) Mx120 15 c) Mx120 15

e) Mx60 15 f) Mx60 15

2.7.1-1  
 

2.7.1-2  
c Pmax  

Ec  0.1Pmax 0.4Pmax  
max Pmax  

Ec 1 p1%
p1% 2 p2% p2%  
 

 

2.7.1.2 Mx120 10
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2.7.1-2 Efr Ec  

 

2.7.1-3  2.7.1-4   
 

 
2%

2.7.1-3 2.7.1-4  
 

Mx120
10 15 20 0.67

10 0.59 10  
 

15 Mx60 Mx120 1.22
1.30 1.33

1.05 1.00 0.93  
 

15 Mx60 0.66 0.63
0.51 15 Mx120 0.57

0.48 0.36  
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Mx120   Mx60   Mx60  
2.7.1-2  

 
 

M120 M60 M30
 

Mx120 0.4 +0.2 +0.4  
Mx120 0.4 +0.4 +0.2  
Mx60 0.4 +0.2 +0.4  
Mx60 0.4 +0.4 +0.2  

6 4 M30
 

2.7.1.3  
 

2.7.1-3 CLT  
   

 M120 M60 M30 M120 M60 M30 
kN/mm2  13.0 9.0 5.5 0.15 0.57 0.57 

N/mm2  48.0 35.7 32.0 4.8 2.9 2.9 
 

 
10 20  
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CLT

CLT CLT
2 CLT

 
 

 
2.7.2-1 CLT

34 A
75 B 2

Mx60-5-5 Mx120-5-5 2
5 5 30mm CLT

6  
1

A
=29.6 =47.2 B

=65.3 =104.1 Mx60-5-5
Mx120-5-5  

 
2.7.2-1  

 
 

 
1/3

2.7.2.1 2000kN
1mm/min

2.7.2-1  
 

 
2.7.2-2 3251mm 75.1 2.7.2-3

2.7.2-1

1

300 150 3251 6 75.1 65.3
300 150 3251 6 75.1 104.1
300 150 3251 6 75.1 65.3
300 150 3251 6 75.1 104.1
300 150 1474 6 34.0 29.6
300 150 1474 6 34.0 47.2
300 150 1474 6 34.0 29.6
300 150 1474 6 34.0 47.2

Mx120-5-5

Mx60-5-5

Mx120-5-5

Mx60-5-5
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0.05kN  
 

 
2.7.2-1  

 

 
    

2.7.2-1  
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1474mm Mx60-5-5   549kN 
1474mm Mx120-5-5  687kN 
3251mm Mx60-5-5   269kN 
3251mm Mx120-5-5  430kN 

 
1474mm Mx60-5-5   214kN 
1474mm Mx120-5-5  218kN 
3251mm Mx60-5-5  78kN 
3251mm Mx120-5-5  73kN 

 
Mx120-5-5

Mx60-5-5

2 4
Mx60-5-5 Mx120-5-5
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2.7.2-2 3251mm 75.1  

 
E1 E2 G  
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2.7.2-3  

 
 

 
 

e (mm) P (N)
maxM (Nm) 2.7.2-1  

  max sec
2
lM Pe     2.7.2-1 

 
P
EI

 

gA3-A208 426 No.1-A208 699
gA4-A208 421 No.2-A208 794
gA5-A209 441 No.1-A209 653
gA6-A209 435 No.2-A209 671
gA1-A211 422 No.1-A210 657
gA2-A211 432 No.2-A210 696

430 695
8.0 52.0
1.9% 7.5%

gA1-A176 282 No.1-A183 537
gA2-A176 273 No.2-A183 657
gA5-A188 272 No.1-A188 552
gA6-A188 255 No.2-A188 470
gA3-A189 260 No.1-A189 518
gA4-A189 270 No.2-A189 557

269 549
9.8 61.8
3.7% 11.3%

gB1-A212 65 No.1-A210 225
gB2-A212 69 No.1-A210 211
gB6-A213 85 No.2-A210 216
gB3-A213 71 No.2-A210 210
gB4-A213 69 No.3-A210 232
gB5-A213 80 No.4-A210 214

73 218
7.6 8.6

10.3% 3.9%
gB5-A182 83 No.1-A183 214
gB6-A182 71 No.2-A183 238
gB3-A183 76 No.3-A183 185
gB4-A183 77 No.4-A183 206
gB1-A190 90 No.1-A190 212
gB2-A190 73 No.2-A190 229

78 214
7.0 18.5
8.9% 8.6%

(kN)

3251mm 1474mm

No. (kN)No.

Mx120-5-5

Mx60-5-5

Mx120-5-5

Mx60-5-5
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  l mm  
  E N/mm2  
  I 2 mm4  

max N/mm2 2.7.2-2  

  max
max

M y
I

     2.7.2-2 

 y  
 

 
 

 MOE 
  Mx60-5-5 MOE 6 kN/mm2  
  Mx60-5-5 MOE 3 kN/mm2  
  Mx120-5-5 MOE 12 kN/mm2  
  Mx120-5-5 MOE 3 kN/mm2  

  
e 25(mm) 

  
y 150(mm) 
y 90(mm) 

 
 

 
 

  Mx60-5-5 L=3251mm  256kN 269kN 
  Mx120-5-5 L=3251mm  471kN 430kN 
  Mx60-5-5 L=1474mm  597kN 549kN 
  Mx120-5-5 L=1474mm  1010kN 687kN 

 
  Mx60-5-5 L=3251mm  43kN 78kN 
  Mx120-5-5 L=3251mm  43kN 73kN 
  Mx60-5-5 L=1474mm  145kN 214kN 
  Mx120-5-5 L=1474mm  145kN 218kN 
 

 
 

 Mx60-5-5 L=3251mm Mx120-5-5 L=3251mm Mx60-5-5
L=1474mm
Mx120-5-5 L=3251mm Mx60 L=1474mm

MOE
 

 Mx120 L=1474mm
MOE

MOE 70%
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CLT 2 CLT

CLT Mx120-5-5
CLT Mx60-5-5

Mx60-5-5
Mx120-5-5  
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0  
 

5 5
CLT  

 
 

CLT 12
6 6

150mm 300mm 6000mm  
T.G.H. 1

T.G.H. 2 1
5 T.G.H.

8-1  
 

 
8-1 T.G.H.  

 
2000kN   

HZS-200-LB4 3000mm 10
1200mm 2

1000mm CDP-10
2

 
20mm

8-2  

 
8-2  
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8-1 8-2

T.G.H.

 
 

8-1  

  
(kg/m3) 

Efr 
(kN/mm2)

  
Et-h 

(kN/mm2)
Gt-h 

(kN/mm2)
Et-v 

(kN/mm2) 
Gt-v 

(kN/mm2) 
hiA188 2 
hiA188 4 
hiA188 6 
hiA189 2 
hiA189 4 
hiA189 6 

435 
429 
422 
429 
434 
437 

4.36 
4.47 
3.93 
4.74 
4.40 
4.46 

4.29 
4.30 
3.74 
4.69 
4.36 
4.27 

0.896 
0.888 
1.027 
0.977 
0.992 
0.988 

5.37 
5.45 
5.03 
6.23 
5.90 
6.02 

0.240 
0.256 
0.313 
0.257 
0.292 
0.236 

 
CV(%) 

431 
1.3 

4.39 
6.0 

4.28 
7.1 

0.961 
5.8 

5.67 
8.1 

0.266 
11 

Efr Et-h Gt-h
Et-v Gt-v

CV  
 

8-2  

  
(kg/m3) 

Efr 
(kN/mm2)

  
Et-h 

(kN/mm2)
Gt-h 

(kN/mm2)
Et-v 

(kN/mm2) 
Gt-v 

(kN/mm2) 
hiA208 2 
hiA208 4 
hiA208 6 
hiA209 2 
hiA209 4 
hiA209 6 

437 
440 
441 
436 
440 
437 

6.70 
6.80 
6.80 
6.62 
6.57 
6.59 

6.66 
6.60 
6.60 
6.45 
6.52 
6.52 

0.862 
0.867 
0.806 
0.872 
0.865 
0.861 

10.1 
10.4 
10.7 
10.3 
10.2 
10.4 

0.276 
0.268 
0.260 
0.268 
0.267 
0.282 

 
CV(%) 

438 
0.46 

6.68 
1.5 

6.56 
1.1 

0.855 
2.9 

10.3 
2.0 

0.270 
2.9 

Efr Et-h Gt-h
Et-v Gt-v

CV  
 

 
8-3 8-4

8-3 8-4
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8-5 8-6
2

3

3 1

10.8N/mm2 18.9N/mm2

1.8  
 

8-3  

 (%) 
Et 

(kN/mm2)
tp 

(N/mm2)
t 

(N/mm2) 
hiA188 2 
hiA188 4 
hiA188 6 
hiA189 2 
hiA189 4 
hiA189 6 

12.7 
13.0 
13.0 
13.1 
13.6 
12.2 

4.11 
4.35 
3.32 
4.40 
3.62 
3.81 

10.4 
5.61 
6.20 
11.3 
4.89 
4.57 

11.5 
9.79 
9.50 
11.4 
10.9 
11.6 

 
CV(%) 

12.9 
3.5 

3.95 
11 

7.16 
41 

10.8 
8.5 

Et tp t  
 

8-4  

 (%) 
Et 

(kN/mm2)
tp 

(N/mm2)
t 

(N/mm2) 
hiA208 2 
hiA208 4 
hiA208 6 
hiA209 2 
hiA209 4 
hiA209 6 

10.8 
10.8 
11.0 
11.0 
10.6 
11.0 

6.46 
6.49 
6.43 
6.06 
6.09 
6.13 

18.3 
18.5 
17.0 
14.9 
18.1 
17.1 

18.3 
18.9 
18.6 
17.5 
20.0 
20.0 

 
CV(%) 

10.9 
1.5 

6.28 
3.2 

17.3 
7.6 

18.9 
5.1 

Et tp t  
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8-3 8-4  

 

 
8-5 8-6  

 
 

5 5
CLT

11.0N/mm2

18.9N/mm2

1.7  
 

 
1 68-71 2003 
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CLT 
CLT 

2
1

FJ

FJ

 
M30 2.5kN/mm2 M60

5.0kN/mm2 M90 7.5kN/mm2

M120 10.0kN/mm2

30mm 120mm 690mm FJ NJ
30 FJ 30 15mm

1/12  

 
 

(1)  

(2)  

Efr

f 
l  
 

 
630mm 210mm 3 4

 
 

 
2.9-1 2.9-4 M30

M60 NJ FJ FJ
NJ 7% 10%

M90 FJ NJ FJ
NJ 7%
M120 FJ NJ  

(2.9-1) 
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NJ FJ

NJ 8%  
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2.9-1
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2.9-1 2.9-5 2.9-8
2.9-1

2.9-2  
FJ FJ NJ M30

2.9-3 2.9-10  
M30 FJ NJ 0.56

FJ
÷NJ 0.83

75% 95% 5%
FJ 19.0N/mm2 NJ 31.7 N/mm2  

M60 5.0kN/mm2

0.50
0.91 5% FJ 23.7N/mm2 NJ 46.4N/mm2

 
M90 0.78 1.00

5% FJ 38.9N/mm2 NJ 40.2 N/mm2

NJ  
M120 0.80 0.99

5% FJ 52.8N/mm2 NJ 65.1 N/mm2

FJ  

 
NJ

 

 
2.9-1    2.9-2 M60NJ
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2.9-3 M30FJ  2.9-4 M30NJ

 
2.9-5 M60FJ  2.9-6 M60NJ  

 
2.9-7 M90FJ  2.9-8 M90NJ  

 
2.9-9 M120FJ  2.9-10 M120NJ  
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CLT
2

1
FJ

FJ
 

M30 M60 0.50 0.56
0.83 0.90

5%
 

M90 M120 0.80
1.00 M90 NJ

5% FJ  
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1 CLT CLT
 

1 19 CLT JAS
2  

CLT
JAS CLT

 
 

( )
( ) ( ) 

 
 

CLT

 
 

 
26 3  

 
CLT  

  
 

 




