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2-7-2-5 OSB 2-7-2-6  
MP412A MP412B MP412A MP412B  
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4) 4) 
1999 12P 4P 4 5

2-7-2-7  
SPF 2 208 12mm

JAS 2 CN50 150mm 200mm
A,B C

 
2-7-2-8

C 90kN
100mm  

  

2-7-2-7  2-7-2-8  
C  

 
5) 5) 

2011 8P 4P 2 3
2-7-2-9  

JAS E120-F330 105 210mm
910mm

105 24mm
JAS 2 N75 150mm 200mm

6
No.1

 
2-7-2-10

1820mm No.1
175kN 0.04rad 73mm

24mm N75
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2-7-2-9 2-7-2-10  
No.1  

 
6) CLT 6) 

2013 8P 4P 135mm CLT
3 5

2-7-2-11  
JAS E105-F300 120 240mm

135mm CLT 5 5ply 135
1820 3640mm 2 (1)

215mm 150mm
155mm (2) 220mm

150mm
28mm 80mm 150mm  

2-7-2-12
2730mm (1)

(2)
 

 
2-7-2-11 CLT  

113 114



 

115 
 

 

 
   (1)                        (2) 

2-7-2-12  
 
2.7.3  

2-7-3-1 1)~5) 6)
1)~5)

 
1)~4) 2-7-3-2 1/2

3p
1)~4)

75% 5)
2.7-15

 
CLT OSB

CLT

CLT 6)
CLT CLT

CLT CLT
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2-7-3-1  

 

 
12P 4P 8P 4P 

2-7-3-2  
 

 
2-7-3-3 1/2  

115 116
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2.7.4 1  
1 2-7-4-1

7) 8)

 
 

2-7-4-1 1  

   (N)  

CN50 
SPF 

12mm 433 Py(650N) 2/3 
CN65 15mm 587 Py(880N) 2/3 
CN75 24mm 810 

-1  2480 Wurth  
-2  3640 Rotho Blass  

 
 

 
1) 12P

pp.2669-2670 1984 
2) (1) 

pp.97-98 1992 
3) 

(5) OSB
pp.105-106 1992 

4) 
pp.77-78 1999 

5) 
61 H18-04-1100 2011 

6) CLT
68(11) 556-561 2013 

7) ( ) p.70
2007 

8) Ver.8 p.38
2008 
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2.8  

2.8.1  
15

 

2-8-1-1  

 
(1)
(2)  
(3)  
(4)
(5)   
(6)  

 
2.8.2  

15 4170mm 2680mm 150
547.5mm 150mm 210mm 2

2-8-1-2 2-8-5-12  

2-8-1-2  

No. CLT      
 

150mm    
SPL

  
 

210mm

 

  
SPL

  
 

12.5mm

12mm 

 
-1 ( )  
-2 ( )  
-3  
  
-1  
-2  
   
 SR  

 
 

 
 

 
  

SPL  

117 118
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2.8.3  

2-8-5-1 2-8-5-4

 

120 
 

2.8.4  

2.8.5  
2-8-5-1

2-8-5-1  

No. 
 

    
 

 
 

 Lr-98 Lr-69 Lr-72 Rr-28 G=101 
 Lr-97 Lr-69 Lr-68 Rr-29 G=101 
 Lr-94 Lr-64 Lr-66 Rr-21 G=100 104
 Lr-93 Lr-66 Lr-67 Rr-32 G=103 104
 Lr-84 Lr-65 Lr-66 Rr-34 G=101 109
-1 Lr-72 Lr-65 Lr-66 Rr-34 G=90 95
-2 Lr-52 Lr-65 Lr-63 Rr-34 G=77 81
-3 Lr-63 Lr-65 Lr-65 Rr-34 G=81 89
 Lr-58 Lr-65 Lr-57 Rr-35 G=47 50
-1 Lr-69 Lr-72 Lr-63 Rr-38 G=46 51
-2 Lr-66 Lr-70 Lr-59 Rr-39 G=53 58
 Lr-67 Lr-66 Lr-55 Rr-42 G=54 61
 Lr-80 Lr-65 Lr-66 Rr-36  
 Lr-76 Lr-64 Lr-58 Rr-42  
 Lr-57 Lr-64 Lr-55 Rr-46  

RC150 Lr-82 Lr-57 Lr-53 Rr-47 G=114 
2x4 Lr-80 Lr-72 Lr-69 Rr-34 G=43 74

2-8-5-10

119 120
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2-8-5-2
2-8-5-3

  

 

122 
 

2-8-5-2  

2-8-5-3 (Lr )  

121 122



 

123 
 

2-8-5-4
2-8-5-5

2-8-5-5
  

 

124 
 

2-8-5-4  

  

123 124
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2-8-5-5 ( Lr )  

  

 

126 
 

2-8-5-6 ( 63Hz 1/1 Oct.Band)  

125 126



 

127 
 

2-8-5-7
2-8-5-8
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2-8-5-7  

  

127 128



 

129 
 

2-8-5-8 ( Lr )  

2-8-5-9

 

130 
 

2-8-5-9  

2-8-5-10

  

129 130



 

131 
 

2-8-5-10  

2-8-5-11

  

 

132 
 

2-8-5-11  

131 132



 

133 
 

2-8-5-12

 

134 
 

2-8-5-12  

133 134



 

135 
 

2-8-5-1
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2-8-5-2

135 136
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2-8-5-3

 

2-8-5-4
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2.9  
2.9.1  

 

 
 
2.9.2  

1  
2 2014 10 4 9 00 17 00 
3  

1  
4  
5  

100  

 
 

 
6

2  
 5 5  5 7  
 150  210  

 
 

 3841  5527  
 3420  4959  

3222  4686  
3222  4639  

 4000  5500  
1  

90
2  

7 2
 

 
2.9.3  
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2.9.4  
 

 

 
 
2.9.5  

1  
2  
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26 9 17

CLT /2X4

139 140
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142 
 

 

404 75
125

250

M 12 L 150

CLT 90

204 89

CLT 150 210

141 142
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150
2 4

150
90

210
2 4

210
90

 

 
 

CLT
 

( )

8
S RC

 

1)-3)

S RC
CLT

( )

CLT
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2014 10 4 ( ) 9 00 17 00 
( ) 6  

CLT
4  

4  
4,000mm CLT 150mm 2×4 
5,500mm CLT 210mm 2×4 
4,000mm CLT 150mm CLT 90mm 
5,500mm CLT 210mm CLT 90mm 

K K’ J J’ A
B K J

K J CLT
4

3
 

1 K  
2 K J 1 ( 75kg) 
3 K J 1 ( 75kg) J’ 1 ( 65kg) 
4 J  

FFT 1
(

25ms)

Amax( ) 1/2 1/4 1/8
1/2 1/4 1/8  

3
 

 
4,000mm CLT 150mm 5,500mm CLT 210mm

2×4 CLT 90mm  
K J  

 
 

4,000mm CLT 150mm 5,500mm CLT 210mm
2×4 CLT 90mm

 
K J K K J J

 
K J K

K J J K
J J K  

1
1 2  

1
 

4,550mm K J 
1 21.0 27.5Hz 
1/2 0.103 0.246s 
1/4 0.204 0.368s 
1/8 0.295 0.538s 

5,460mm K J 
1 18.0 26.5Hz 
1/2 0.060 0.273s 
1/4 0.198 0.449s 
1/8 0.306 0.605s 

K − J
1
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1

K J 100kgf
K J CLT  

 
4,000mm CLT 150mm 5,500mm CLT 210mm

2×4 CLT 90mm  
K K J J
J K  

100kgf
4,550mm K K 

100kgf 0.212 0.296mm 
5,460mm K K 

100kgf 0.083 0.312mm 
K 100kgf (mm) − K

100kgf

A B 1 ( 25 75kg)
2Hz J CLT

2

5  
1 A J 1 ( 60kg) 
2 B J 1 ( 60kg) 

1) 3) 3
 

1)wVAL(T.C. 25ms) ( 25ms)  
2)wVAL(T.C. 10ms) ( 10ms)  
3)VL(T.C. 10ms)  ( 10ms)  

(wVAL) (VAL
10-5m/s2)  

f  8Hz wVAL VAL 
f  8Hz wVAL VAL 20 log(8/f ) 

V
f VAL 8Hz VAL  

A) D) 4
 

A)wVALmax VLmax  
wVAL VL  

B) (wVALn wVALref ) (VLn VLref ) 1  
1 wVAL VL wVALn VLn wVALref 
67dB VLref 67dB wVALn VLn wVALn wVALref
VLn VLref  

C) (wVAL wVALref )dt (VL VLref )dt  
wVAL VL wVALref 67dB VLref 67dB

wVALn wVALref VLn VLref  
D)wVALmax 20 log(T1/4) VLmax 20 log(T1/4)

 
wVAL VL wVALref 67dB VLref 67dB

T A) 20 log(T1/4)
Tcr 1s T Tcr T Tcr  

5
 

J A B

  

n=1 n=1 
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2

 
4 2 8

1 ( 25 75kg) 2Hz
11 ( 21 60 53 83kg)

J

8

 
CLT

 
CLT

 
 

2
12

2 B)1 CLT

CLT
 

 

CLT
 

CLT 1
100kgf

 
CLT

 
 

 

1)
( 1)

78 691 pp.689-695 2013.9 
2)

4
D-1 pp.379-380 2014.9 

3)
5
D-1 pp.381-382 2014.9 
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455
5,500

4,
00

0 45
5

45
5

J'

K
J K'

A
3 K

B
3 K'

K K'
J J' 

4,000
455

4,
00

0 45
5

45
5

J'

K
J K'

A
2 K

B
3 K'

K K'
J J' 
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0.0 0.2 0.80.4 0.6 1.0 1.2 1.4
-150
-100
-50

0
50

100
150 ( 25ms)

Amax

1/2 Amax

T1/2

A
(c

m
/s

 )2

T (s)

1/4 Amax 1/8 Amax

T1/4 T1/8

5,500mm CLT 210mm 2 4
K K 1

K J
1 (Hz) 18.00 18.00
1/2 (s) 0.364 0.313
1/4 (s) 0.596 0.565
1/8 (s) 0.876 0.869
1 (Hz) 18.00 18.00
1/2 (s) 0.202 0.191
1/4 (s) 0.338 0.294
1/8 (s) 0.441 0.461
1 (Hz) 18.50 18.50
1/2 (s) 0.187 0.160
1/4 (s) 0.303 0.276
1/8 (s) 0.392 0.388
1 (Hz) 18.00 18.00
1/2 (s) 0.340 0.371
1/4 (s) 0.565 0.599
1/8 (s) 0.807 0.861

K

K
J

K
J 1
J' 1

J

K J
1 (Hz) 21.00 21.00
1/2 (s) 0.332 0.283
1/4 (s) 0.503 0.468
1/8 (s) 0.683 0.651
1 (Hz) 21.00 21.00
1/2 (s) 0.185 0.172
1/4 (s) 0.297 0.280
1/8 (s) 0.377 0.357
1 (Hz) 21.50 21.50
1/2 (s) 0.124 0.122
1/4 (s) 0.208 0.188
1/8 (s) 0.279 0.268
1 (Hz) 21.00 21.00
1/2 (s) 0.307 0.306
1/4 (s) 0.476 0.509
1/8 (s) 0.656 0.712

K

K
J

K
J 1
J' 1

J
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K J
1 (Hz) 19.00 19.00
1/2 (s) 0.363 0.342
1/4 (s) 0.647 0.636
1/8 (s) 0.878 0.864
1 (Hz) 19.50 19.50
1/2 (s) 0.206 0.202
1/4 (s) 0.357 0.356
1/8 (s) 0.514 0.518
1 (Hz) 20.00 20.00
1/2 (s) 0.180 0.179
1/4 (s) 0.249 0.256
1/8 (s) 0.379 0.380
1 (Hz) 19.50 19.50
1/2 (s) 0.338 0.372
1/4 (s) 0.617 0.673
1/8 (s) 0.827 0.946

K

K
J

K
J 1
J' 1

J

K J
1 (Hz) 23.50 23.50
1/2 (s) 0.333 0.295
1/4 (s) 0.516 0.494
1/8 (s) 0.701 0.693
1 (Hz) 24.00 24.00
1/2 (s) 0.193 0.178
1/4 (s) 0.286 0.282
1/8 (s) 0.385 0.380
1 (Hz) 24.50 24.50
1/2 (s) 0.127 0.119
1/4 (s) 0.196 0.188
1/8 (s) 0.245 0.247
1 (Hz) 23.50 23.50
1/2 (s) 0.281 0.307
1/4 (s) 0.486 0.503
1/8 (s) 0.693 0.709

K

K
J

K
J 1
J' 1

J
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( 25 75kg) 2Hz
11 ( 21 60 53 83kg)

4 × 2 8

5.61
5.61
4.43
3.34
2.38
1.23
0.00

6.52
5.37
4.01
2.82
1.79
0.77
0.00

A 3.87
B 4.07
A 4.35
B 3.38
A 2.91
B 3.38
A 4.65
B 3.86

4,000
CLT 150 2×4

5,500
CLT 210 2×4

4,000
CLT 150 CLT 90

5,500
CLT 210 CLT 90

A 4.41
B 4.19
A 4.38
B 3.79
A 3.59
B 3.72
A 5.09
B 4.29

4,000
CLT 150 2×4

5,500
CLT 210 2×4

4,000
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