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1) http://www.mlit.go.jp/report/press/house04_hh_000551.html  
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(mm) (mm) (mm)   

Mx60-3-3 3000 300 90 
115.5 
(96.1) 

115.5 
(346.4) 

Mx60-3-4 3000 300 120 
96.6 

(65.5) 
96.6 

(173.2) 

Mx60-5-5 3000 300 150 
69.3 

(60.3) 
69.3 

(96.1) 

Mx60-5-7 3000 300 210 
49.5 

(43.5) 
49.5 

(96.1) 

Mx60-7-7 3000 300 210 
49.5 

(44.4) 
49.5 

(60.3) 

Mx60-9-9 3000 300 270 
38.5 

(40.8) 
38.5 

(44.4) 



 
(a)  (b)  

  
 

 
 

 
 

(kN) 

 
 

(kN) 

 
 

(kN) 

Mx60-3-3 
 227.4 165.5 179.3 
 17.6 10.0 10.0 

Mx60-3-4 
 362.6 330.2 393.4 
 70.7 53.6 53.6 

Mx60-5-5 
 613.1 593.8 613.8 
 186.5 133.0 138.5 

MX60-5-7 
 1191.5 1692.4 1376.6 
 204.9 173.5 177.4 

Mx60-7-7 
 1023.4 1362.4 1026.9 
 549.8 465.7 440.8 

Mx60-9-9 
 1288.3 2404.1 1494.1 
 927.4 1160.1 804.4 
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(kN) 

 
 

(kN) 

 
 

(kN) 
Mx60-3-3 227.4 120.4 101.2 
Mx60-3-4 362.6 322.3 297.9 
Mx60-5-5 613.1 512.4 468.7 
MX60-5-7 1191.5 1209.2 1124.4 
Mx60-7-7 1023.4 889.4 824.5 
Mx60-9-9 1288.3 1314.6 1188.3 
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CLT

(mm) (mm) %

C

RF-12-13C 
156 12 13 

RF 1 15.60 0.40 0.34
API-12-13C API 1 15.00 0.39 0.34
PU-12-13C PU 1 12.55 0.42 0.38
RF-15-11C 

165 15 11 
RF 1 15.37 0.41 0.35

API-15-11C API 1 14.81 0.41 0.36
PU-15-11C PU 1 12.46 0.46 0.41
RF-21-7C-1 

147 21 7 

RF 2 13.93 0.44 0.39
RF-21-7C-2 11.25 0.43 0.39
API-21-7C-1 API 2 14.53 0.40 0.35
API-21-7C-2 11.13 0.42 0.38

PU-21-7C PU 1 13.07 0.45 0.39
RF-27-6C 162 27 6 RF 1 11.17 0.44 0.39
API-27-6C API 1 10.09 0.44 0.40

RF-30-5C-1 

150 30 5 

RF 2 10.46 0.41 0.37
RF-30-5C-2 10.57 0.40 0.36
API-30-5C-1 API 2 10.67 0.40 0.36
API-30-5C-2 11.41 0.43 0.39

PU-30-5C PU 1 10.75 0.41 0.37

L

RF-12-13L 
156 12 13 

RF 1 10.34 0.52 0.47
API-12-13L API 1 10.50 0.53 0.48
PU-12-13L PU 1 10.57 0.49 0.45
RF-15-11L 

165 15 11 
RF 1 10.38 0.55 0.50

API-15-11L API 1 10.32 0.53 0.48
PU-15-11L PU 1 10.68 0.49 0.44
RF-21-7L 

147 21 7 
RF 1 10.24 0.55 0.49

API-21-7L API 1 10.45 0.47 0.43
PU-21-7L PU 1 10.58 0.49 0.45
RF-30-5L 

150 30 5 
RF 1 10.31 0.50 0.45

API-30-5L API 1 10.14 0.47 0.43
PU-30-5L PU 1 13.40 0.48 0.42

S

RF-15-11S 
165 15 11 

RF 1 14.71 0.47 0.41
API-15-11S API 1 13.34 0.44 0.38
PU-15-11S PU 1 13.99 0.44 0.38
RF-30-5S 

150 30 5 
RF 1 13.15 0.47 0.42

API-30-5S API 1 13.31 0.47 0.42
PU-30-5S PU 1 14.49 0.48 0.42









ISO834

K

CLT

×





API RF





RF

API

RF

API

RF

API



RF

API

0
100
200
300
400
500
600
700
800
900

1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100 110 120

Te
m
pe

ra
tu
re
(°C

)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

RF 12 13C

0
100
200
300
400
500
600
700
800
900

1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100 110 120

Te
m
pe

ra
tu
re
(°C

)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

API 12 13C



RF

RF

0
100
200
300
400
500
600
700
800
900

1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100 110 120

Te
m
pe

ra
tu
re
(°C

)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

RF 15 11C

0
100
200
300
400
500
600
700
800
900

1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100 110 120

Te
m
pe

ra
tu
re
(°C

)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

API 15 11C



RF

API

0
100
200
300
400
500
600
700
800
900

1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100 110 120

Te
m
pe

ra
tu
re
(°C

)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

RF 21 7C

0
100
200
300
400
500
600
700
800
900

1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100 110 120

Te
m
pe

ra
tu
re
(°C

)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

API 21 7C



0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

200 (min)

API 12 13C
RF 12 13C
0.738 mm/min
1.019 mm/min

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

260 (min)

API 12 13C
RF 12 13C
0.687 mm/min
0.995 mm/min

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

260 (min)

API 21 7C
RF 21 7C
0.542 mm/min
0.824 mm/min

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

200 (min)

API 21 7C
RF 21 7C
0.597 mm/min
0.861 mm/min

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

260 (min)

API 15 11C
RF 15 11C
0.655 mm/min
0.954 mm/min

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

200 (min)

API 15 11C
RF 15 11C
0.698 mm/min
0.989 mm/min



API RF

CLT CLT

CLT CLT



0
100
200
300
400
500
600
700
800
900

1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

Te
m
pe

ra
tu
re

(°
C)

Time (min)

ISO834 Tamb.
Tf 1 Tf 2
Tf 3 Tf 4
Tf 6 Tf 7
Tf 8 Tf 9
Tf 10 Tf 11
Tf 12



RF

API

RF

API

RF

API



0
100
200
300
400
500
600
700
800
900
1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100110120 130140

Te
m
pe

ra
tu
re

(°
C)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

API 12 13L

RF

API

0
100
200
300
400
500
600
700
800
900
1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100 110120130 140

Te
m
pe

ra
tu
re

(°
C)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

RF 12 13L



0
100
200
300
400
500
600
700
800
900
1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100110120130140

Te
m
pe

ra
tu
re

(°
C)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

RF 15 11L

RF

0
100
200
300
400
500
600
700
800
900
1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100 110120130 140

Te
m
pe

ra
tu
re

(°
C)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

API 15 11L

RF



API

0
100
200
300
400
500
600
700
800
900
1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100 110120130 140

Te
m
pe

ra
tu
re

(°
C)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

RF 21 7L

0
100
200
300
400
500
600
700
800
900
1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100 110120130 140

Te
m
pe

ra
tu
re

(°
C)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

API 21 7L

RF



0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

260 (min)

API 21 7C
RF 21 7C
0.547 mm/min
0.837 mm/min

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

200 (min)

API 21 7L
RF 21 7L
0.595 mm/min
0.847 mm/min

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

200 (min)

API 12 13L
RF 12 13L
0.660 mm/min
0.920 mm/min

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

260 (min)

API 12 13C
RF 12 13C
0.623 mm/min
0.899 mm/min

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

200 (min)

API 15 11L
RF 15 11L
0.663 mm/min
0.882 mm/min

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

260 (min)

API 15 11C
RF 15 11C
0.626 mm/min
0.862 mm/min



API RF

CLT CLT

CLT CLT



0
100
200
300
400
500
600
700
800
900

1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

Te
m
pe

ra
tu
re

(°
C)

Time (min)

ISO834 Tamb.
Tf 1 Tf 2
Tf 3 Tf 4
Tf 5 Tf 6
Tf 7 Tf 8
Tf 9 Tf 10
Tf 11 Tf 12



RF

API

RF

API

RF

API



RF

API

0
100
200
300
400
500
600
700
800
900
1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100110120130140

Te
m
pe

ra
tu
re

(°
C)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13?
T 14
T 15

RF 30 5C

0
100
200
300
400
500
600
700
800
900
1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100110120 130140

Te
m
pe

ra
tu
re

(°
C)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

API 30 5C



RF

API

0
100
200
300
400
500
600
700
800
900
1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100110120130140

Te
m
pe

ra
tu
re

(°
C)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

RF 30 5L

0
100
200
300
400
500
600
700
800
900
1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100110120130140

Te
m
pe

ra
tu
re

(°
C)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

API 30 5L



RF

API

0
100
200
300
400
500
600
700
800
900
1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100 110120130 140

Te
m
pe

ra
tu
re

(°
C)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

RF 30 5S

0
100
200
300
400
500
600
700
800
900

1000
1100
1200

0 10 20 30 40 50 60 70 80 90 100110120130140

Te
m
pe

ra
tu
re

(°
C)

Time (min)

T 1
T 2
T 3
T 4
T 5
T 6
T 7
T 8
T 9
T 10
T 11
T 12
T 13
T 14
T 15

API 30 5L



0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

200 (min)

API 30 5C
RF 30 5C
0.687 mm/min
0.885 mm/min

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

260 (min)

API 30 5C
RF 30 5C
0.650 mm/min
0.834 mm/min

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

200 (min)

API 30 5L
RF 30 5L
0.647 mm/min
0.782 mm/min

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

260 (min)

API 30 5L
RF 30 5L
0.599 mm/min
0.755 mm/min

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

200 (min)

API 30 5S
RF 30 5S
0.624 mm/min
0.689 mm/min

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

0 10 20 30 40 50 60 70 80 90 100110120

(m
m
)

260 (min)

API 30 5S
RF 30 5S
0.598 mm/min
0.641 mm/min


