
3.

3.1.

a)

3.1 3.2
3.3

b)

3.1
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3.2

1 40.0m 7.1m 2
2
3
4
5
6

51.6m 7.1m

7 40.0m 7.1m 2
5.0m 3.6m
5.0m
5.0m

1 3.6m 3.90m
1 1.8m 2.90m 4.10m 9 1

1 3.6m 3.90m
2 3.6m 3.65m

1 3.6m 2.60m 3.60m 5 1
2 3.6m 1.10m 2.35m 6 1

7.0m 0.4
3.0m 1.22
3.0m 1.52
2.5m 0.40

3.1

( )

1

1

1

2

( )

( )

( )

( )

( )

7
6

5

4

3

2
1
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3.3
 ( )

5  (2 6 ) 2  (1 7 )
2

51.60m 40.00m
7.10m 7.10m ( 3.90 3.70m)

T.P. 4.1m T.P. 4.1m
T.P. 3.00m T.P. 3.00m

0.30m/min 0.06m/min 0.30m/min 0.06m/min
13.100m 13.100m

10 40
 300kgf/m

 0.22 

10 40
 300kgf/m

 0.22 

 1.03 1.00
 1.70m 

0.60m 0.50m
0.50m 0.60m

 1.0m
 0.3m

 1.03 1.00
 1.70m 

0.60m 0.50m
0.50m 0.60m

 1.0m
 0.3m

T.P. 3.60m T.P.–1.86 T.P. 3.60m T.P.–1.86
1/800
1/600

1/800
1/600

1 1.5mm
1 1.0mm

1 1.5mm
1 1.0mm

2-0-7 2-0-7
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3.2.

a)

�� (1 7 )

�� (a) (b)TP+2.8m (e)TP+3.6m (g)TP+1.0m 4

��

��

( 3.2 3.3 A C ) (  B )

��

��

( )

3.1 ( )
3.2 ( )

35



(A C ) (B )
( )

( 3.3)

X Y
Z ( 3.4)

3.43.3

b)

3.4 3.17
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X(
Y(

Z(

3.
2

- 
 -
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- 
 -
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X(
Y(

Z(

3.
3



Case ( )
X

(mm)
Y

(mm)
Z

(mm)
X

(mm)
Y

(mm)
Y
(mm)

Z
(mm)

Z
(mm)

A 29.8 0.0 0.0 0.0
B 32.5 16804.5 0.3 -8.7
C 29.3 33506.1 0.0 -1.9
A 29.3 0.0 0.0 0.0
B 34.7 16752.7 -3.2 1.0
C 32.3 33503.6 0.0 -3.0
A 35.6 0.0 0.0 0.0
B 35.6 16805.3 10.9 -9.4
C 34.3 33506.4 0.0 -11.7
A - - - -
B - - - -
C - - - -
A 29.5 0.0 0.0 0.0
B 31.7 16803.1 11.4 -13.8
C 31.1 33517.0 0.0 -13.7
A - - - -
B - - - -
C - - - -
A 24.2 0.0 0.0 0.0
B 24.1 16803.7 -0.2 -16.5
C 24.4 33504.3 0.0 -12.8
A 26.2 0.0 0.0 0.0
B 28.9 16750.7 -0.9 -0.4
C 29.8 33501.2 0.0 -2.8

OK-2.0 2.3

-0.8

6/5 16:30 0.13 -0.60

6/14 10:00 1.21 -0.54

- -

66.5 -2.4 51.1 OK

- -

66.5 -1.5

3.58

-0.5

66.5

- - - - -

-

2.646/8 16:53

- -

-1.4 11.16/12 9:30

5/30 14:25

5/30 14:15

TP+2.8m

TP+3.6m

TP+1.0m

10.6

-

-0.27

-

3.4    

-0.31 -0.32

-0.41

-0.39 -0.41

66.5 4.2

-

-

0.8

-

- -- -

- - - -

-

51.1 OK

- - -

0.8 51.1 OK

51.1

-
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Case ( )
X

(mm)
Y

(mm)
Z

(mm)
X

(mm)
Y

(mm)
Y
(mm)

Z
(mm)

Z
(mm)

A 28.6 0.0 0.0 0.0
B 34.5 23802.6 -8.4 7.2
C 28.9 47586.5 0.0 2.1
A 27.3 0.0 0.0 0.0
B 42.2 23803.8 9.5 11.3
C 43.6 47588.6 0.0 2.4
A 31.2 0.0 0.0 0.0
B 32.5 23802.3 25.4 11.2
C 35.3 47583.4 0.0 2.9
A 30.3 0.0 0.0 0.0
B 34.1 23801.1 0.6 8.4
C 31.8 47586.1 0.0 2.8

Case ( )
X

(mm)
Y

(mm)
Z

(mm)
X

(mm)
Y

(mm)
Y
(mm)

Z
(mm)

Z
(mm)

A 25.8 0.0 0.0 0.0
B 43.3 23794.6 -2.1 7.0
C 36.8 47586.0 0.0 -6.6
A 27.3 0.0 0.0 0.0
B 43.8 23793.5 17.2 8.0
C 45.0 47583.9 0.0 -5.4
A 28.5 0.0 0.0 0.0
B 38.6 23793.8 32.9 9.3
C 33.4 47583.4 0.0 -6.6
A 31.2 0.0 0.0 0.0
B 35.0 23792.2 12.2 2.9
C 32.8 47583.6 0.0 -8.9

OK-2.4 -2.9TP+1.0m 6/13 14:34 1.15

OK

-1.5

-0.8

TP+1.0m 0.15

-0.3-0.59TP+3.6m 6/12 10:05 3.59 33.8 3.6

9.0 66.5 0.9

66.5

66.5 4.0

2.3

66.5

66.5

17.9

3.57 -0.14

-0.03

6/8 12:33 2.50TP+2.8m

-

0.35

6/8 12:05 19.3

35.0

14.3

TP+3.6m 6/12 13:10

TP+2.8m

- -6/5 11:50 0.05

2.51 0.31

3.6    

0.05

6/13 15:04 1.17

5/30 15:25 --0.010.02

3.5    

66.5

66.5

1.2

-

-1.1

-

66.5 OK

- - -

0.4

- -

66.5 66.5 OK

66.5 OK

66.5 OK

-
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Case ( )
X

(mm)
Y

(mm)
Z

(mm)
X

(mm)
Y

(mm)
Y
(mm)

Z
(mm)

Z
(mm)

A 30.9 0.0 0.0 0.0
B 48.8 23794.3 4.1 15.2
C 35.3 47572.4 0.0 2.2
A 28.2 0.0 0.0 0.0
B 41.2 23789.6 17.0 14.5
C 42.7 47567.8 0.0 5.1
A 28.4 0.0 0.0 0.0
B 39.5 23791.8 37.6 15.1
C 37.9 47565.6 0.0 5.7
A 31.4 0.0 0.0 0.0
B 36.3 23791.7 12.5 10.7
C 32.7 47568.6 0.0 2.7

Case ( )
X

(mm)
Y

(mm)
Z

(mm)
X

(mm)
Y

(mm)
Y
(mm)

Z
(mm)

Z
(mm)

A 25.4 0.0 0.0 0.0
B 39.8 23790.9 -9.4 2.9
C 35.6 47581.9 0.0 0.8
A 37.4 0.0 0.0 0.0
B 43.6 23791.1 22.0 8.2
C 37.4 47582.7 0.0 0.7
A 29.5 0.0 0.0 0.0
B 39.0 23787.3 27.6 6.6
C 34.2 47578.6 0.0 0.2
A 32.0 0.0 0.0 0.0
B 38.3 23788.7 8.5 2.0
C 32.4 47579.0 0.0 1.0

-0.16

1.15

TP+3.6m 6/12 11:46 OK

66.5 OK

-

3.7    

6/5 13:55

TP+2.8m

-

66.5

OK66.5

OK

- -

OK66.5

-2.6 8.4

-2.5

66.5

-

33.5 66.5 -1.8

4.0

-2.1

5.3

66.5 -4.7

-

1.15

3.59TP+3.6m

TP+2.8m

OK

TP+1.0m

TP+1.0m 6/13 13:33 -0.63

6/13 14:17

0.25

3.57 -0.56

--

-2.2

6/12 13:48 -3.6

66.5

- -

- -

12.9

17.9 66.5 -1.0

31.4 66.50.2

37.0

-4.76/8 11:49

-0.38

6/5 11:00

2.55 0.18

0.24

6/8 16:00

0.24

-0.16

3.8    

2.51

-0.45

66.5

66.5
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Case ( )
X

(mm)
Y

(mm)
Z

(mm)
X

(mm)
Y

(mm)
Y
(mm)

Z
(mm)

Z
(mm)

A 27.8 0.0 0.0 0.0
B 42.4 23790.1 -1.0 10.0
C 35.6 47564.4 0.0 5.0
A 28.7 0.0 0.0 0.0
B 34.2 23786.9 23.0 9.7
C 31.1 47562.0 0.0 4.5
A 23.9 0.0 0.0 0.0
B 24.1 23783.3 32.6 8.3
C 23.8 47555.9 0.0 4.2
A 30.2 0.0 0.0 0.0
B 34.0 23787.1 14.9 7.4
C 31.8 47560.2 0.0 5.5

OK-3.0 -2.915.96/13 13:02TP+1.0m -0.63

-6.8 33.6 66.5

66.5

66.5 OK

--

66.5

5/30 12:00 0.24

66.5-1.3 OKTP+3.6m

1.15

TP+2.8m

3.9    

24.0

6/12 8:10 3.59

6/8 10:33

-0.16

2.55 0.18

0.24 - -

-0.166.5

-

-3.2

-
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Case ( )
X

(mm)
Y

(mm)
Z

(mm)
X

(mm)
Y

(mm)
Y
(mm)

Z
(mm)

Z
(mm)

A 26.7 0.0 0.0 0.0
B 39.3 16734.6 -5.0 -9.2
C 40.6 33488.2 0.0 1.4
A 26.3 0.0 0.0 0.0
B 35.7 16750.6 -6.2 1.8
C 38.9 33492.5 0.0 -4.6
A 33.9 0.0 0.0 0.0
B 38.6 16733.4 11.5 6.5
C 38.3 33485.9 0.0 19.1
A - - - -
B - - - -
C - - - -
A 24.9 0.0 0.0 0.0
B 24.8 16732.1 14.1 -0.3
C 24.1 33481.7 0.0 18.9
A - - - -
B - - - -
C - - - -
A 24.1 0.0 0.0 0.0
B 24.0 16732.8 1.3 -2.0
C 24.0 33482.1 0.0 19.0
A 26.0 0.0 0.0 0.0
B 28.6 16755.5 0.0 0.8
C 28.8 33494.6 0.0 -3.6

OK0.0 6.2

0.0 6.3

66.5 -2.5

TP+3.6m

6/5 15:40 -0.04 -0.63

66.5
TP+1.0m

6/14 12:00 1.20 -1.02

--

-19.2

- -

51.1 OK

-

51.1

-

2.62

5/30 11:30

5/30 11:00 -0.70

-0.67

- -

3.55

-0.12

-0.71

-0.35

- -

6/8 15:22

-

6/12 8:45

-

TP+2.8m

OK

0.0

0.0 19.1 66.5

66.5

-

-

16.5

51.1-17.4

-10.9

3.10    

-0.73

-

51.1

-

--

- -

-

- -

-

- -

OK

- -

-

-
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Case ( )
X

(mm)
Y

(mm)
Z

(mm)
X

(mm)
Y

(mm)
Y
(mm)

Z
(mm)

Z
(mm)

A 32.0 0.0 0.0 0.0
B 34.5 16805.2 4.7 -8.1
C 31.8 33506.5 0.0 -0.5
A 30.9 0.0 0.0 0.0
B 35.8 16752.2 -3.9 -4.3
C 32.9 33505.0 0.0 -1.1
A 29.8 0.0 0.0 0.0
B 32.5 16804.5 0.3 -8.7
C 29.3 33506.1 0.0 -1.9
A 29.3 0.0 0.0 0.0
B 34.7 16752.7 -3.2 1.0
C 32.3 33503.6 0.0 -3.0

Case ( )
X

(mm)
Y

(mm)
Z

(mm)
X

(mm)
Y

(mm)
Y
(mm)

Z
(mm)

Z
(mm)

A 27.4 0.0 0.0 0.0
B 45.1 23805.7 7.2 3.7
C 27.9 47595.5 0.0 2.7
A 28.6 0.0 0.0 0.0
B 34.5 23802.6 -8.4 7.2
C 28.9 47586.5 0.0 2.1

- -

-

-

-

3.1 66.5 OK

-

-3.866.5

--

4.4 66.5 -0.1 51.1

- --

- - -

OK

66.5 -6.2 51.1 OK

-

-

0.7

-0.5 -0.7

3.11    

-

- -

- -

- -

5/29 16:00

5/29 15:50

3.12    

5/30 14:25

5/30 14:15

5/29 15:25 - -

15.6-5/30 15:25
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Case ( )
X

(mm)
Y

(mm)
Z

(mm)
X

(mm)
Y

(mm)
Y
(mm)

Z
(mm)

Z
(mm)

A 26.9 0.0 0.0 0.0
B 44.6 23793.0 8.4 10.4
C 28.3 47584.5 0.0 6.1
A 25.8 0.0 0.0 0.0
B 43.3 23794.6 -2.1 7.0
C 36.8 47586.0 0.0 -6.6

Case ( )
X

(mm)
Y

(mm)
Z

(mm)
X

(mm)
Y

(mm)
Y
(mm)

Z
(mm)

Z
(mm)

A 26.7 0.0 0.0 0.0
B 47.1 23793.0 7.1 21.7
C 28.3 47570.8 0.0 25.8
A 30.9 0.0 0.0 0.0
B 48.8 23794.3 4.1 15.2
C 35.3 47572.4 0.0 2.2

Case ( )
X

(mm)
Y

(mm)
Z

(mm)
X

(mm)
Y

(mm)
Y
(mm)

Z
(mm)

Z
(mm)

A 27.0 0.0 0.0 0.0
B 46.6 23790.3 1.0 -0.1
C 27.8 47582.8 0.0 0.3
A 25.4 0.0 0.0 0.0
B 39.8 23790.9 -9.4 2.9
C 35.6 47581.9 0.0 0.8

66.5

66.5

-

-

66.5

3.0

-0.6

-

10.4

-

-

3.15    

-

- -

5/29 14:40

6/5 13:55 -5.3

-

-

5/29 14:20

- -

6/5 11:00 -

-

66.5

3.13    

-2.8

OK

- - - - - -

OK

66.5

-2.9 66.5 OK

- - -

3.14    

-- --

10.5

5/29 15:10

6/5 11:50

- -

-1.6

-

-1.3
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Case ( )
X

(mm)
Y

(mm)
Z

(mm)
X

(mm)
Y

(mm)
Y
(mm)

Z
(mm)

Z
(mm)

A 27.2 -0.1 0.1 0.0
B 37.2 23788.1 -3.7 7.6
C 28.3 47562.8 0.0 9.1
A 27.8 0.0 0.0 0.0
B 42.4 23790.1 -1.0 10.0
C 35.6 47564.4 0.0 5.0

Case ( )
X

(mm)
Y

(mm)
Z

(mm)
X

(mm)
Y

(mm)
Y
(mm)

Z
(mm)

Z
(mm)

A 31.7 0.0 0.0 0.0
B 31.5 16732.8 3.5 -5.8
C 31.6 33484.7 0.0 6.7
A 29.6 0.0 0.0 0.0
B 32.7 16753.3 -1.7 -4.9
C 31.6 33492.0 0.0 -0.7
A 26.7 0.0 0.0 0.0
B 39.3 16734.6 -5.0 -9.2
C 40.6 33488.2 0.0 1.4
A 26.3 0.0 0.0 0.0
B 35.7 16750.6 -6.2 1.8
C 38.9 33492.5 0.0 -4.6

-12.6 OK

5/29 16:25

OK

- -

66.5

66.5

-

- -

- -

-

51.1

51.10.0 -4.6

-

-4.6

66.50.0 -12.6

3.17    

-5/29 16:15

5/30 11:30

5/30 11:00

- -

- -

-

-4.4 66.5 OK-2.1 -2.7

5/29 14:00

5/30 12:00

- -

3.16    

- --- -

- -

- -
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c)

(1) 

3.4 3.17

(2) 

3.18

3.18

(mm) (mm) 
1 0.1  13.0  
1 6.2

2 3.8  11.5  
3 2.9  11.5  
4 5.3  11.5  
5 2.8  11.5  
6 4.4  11.5  

7 4.6  13.0  
7 12.6

3.19 3.4 3.5



3.19

CASE
(TP.m) (TP.m) (m) (mm) (mm)

TP+1.0m 1.21 –0.54 1.75 1.1 –0.5
TP+2.8m 2.64 –0.27 2.91 8.9 10.6
TP+3.6m 3.58 –0.41 3.99 18.2 11.1

1

3.60 –1.86 5.46 18.4
TP+1.0m 0.13 –0.60 0.73 4.9 2.31

3.60 –1.86 5.46 40.1
TP+1.0m 1.17 0.15 1.02 9.4 9.0
TP+2.8m 2.50 0.35 2.15 22.6 17.9
TP+3.6m 3.59 –0.59 4.18 43.8 33.8

2

3.60 –1.86 5.46 57.0
TP+1.0m 1.15 –0.03 1.18 11.1 14.3
TP+2.8m 2.51 0.31 2.20 23.3 19.3
TP+3.6m 3.57 –0.14 3.71 39.2 35.0

3

3.60 –1.86 5.46 57.0
TP+1.0m 1.15 –0.16 1.31 12.4 8.4
TP+2.8m 2.51 0.25 2.26 24.0 12.9
TP+3.6m 3.57 –0.56 4.13 43.1 33.5

4

3.60 –1.86 5.46 57.0
TP+1.0m 1.15 –0.48 1.63 15.4 17.9
TP+2.8m 2.63 –0.22 2.85 31.4 31.4
TP+3.6m 3.57 0.07 3.50 37.0 37.0

5

3.60 –1.86 5.46 57.0
TP+1.0m 1.15 –0.63 1.78 16.7 15.9
TP+2.8m 2.55 0.18 2.37 25.6 24.0
TP+3.6m 3.59 –0.16 3.75 39.8 33.6

6

3.60 –1.86 5.46 57.0
TP+1.0m 1.20 –1.02 2.22 1.0 6.3
TP+2.8m 2.62 –0.12 2.74 8.7 16.5
TP+3.6m 3.55 –0.35 3.90 17.8 19.1

7

3.60 –1.86 5.46 18.4
TP+1.0m –0.04 –0.63 0.59 3.6 6.27

3.60 –1.86 5.46 40.1
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3.4  
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3.5  
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(3) 

( )

( ) 1

( )

max a

3.4
( ) 1

1’

max’

max

max

1

1
max

3.20

3.20

 (mm) (mm) 
1 11.2 OK 
1 18.9

51.1
OK

2 43.9 OK 
3 50.9 OK 
4 44.3 OK 
5 57.0 OK 
6 48.1

65.5

OK
7 19.7 OK 
7 *47.2

51.1

 7

TP+3.6m 7AL-1
( m ) ( c ) ( c )

1’ max’

1

max
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TP+3.6m ( m )
( m ) ( max )

c

m
cm

c

c
m

max
max

6 7

 7  7  6

TP+3.6m m (N/mm2) 61.7 10.6 54.6 

TP+3.6m c (N/mm2) 63.96 18.11 60.5 

TP+3.6m c (mm) 33.7 17.9 38.2 

TP+3.6m m (mm) 32.5 10.5 34.5 

cmax (mm) 48.9 34.8 57.0 

max (mm) 47.2 20.4
(19.7) 

51.5
(48.1) 

 (  ) 3.20

3.21

3.21

(mm) (mm) 
1 0.1 OK 
1 6.2

51.1
OK

2 3.8 OK 
3 2.9 OK 
4 5.3 OK 
5 2.8 OK 
6 4.4

65.5

OK
7 4.6 OK 
7 12.6

51.1
OK

( ) 3.19 3.4 3.5
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3.3.

a) 

6 7

6 3.6 10 7 3.7

20

(a) (b)TP+2.8m (e)TP+3.6m (g)TP+1.0m 4

( )

3.4

( 3.5)

(

) 10cm

( 3.6) 

(

)

3.5 3.6



3.12
( )

3.11

3.9 3.10

3.83.7
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1 WFLA-3-11 6
2 WFCA-3-11 24

TDS303 2 30ch
50C 2 50
DYNABOOK 1

3.15 3.16

3.143.13
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��

 = E

(N/mm2 )

E (2.06 102 kN/mm2 )

( 10-6)

2

� �yxx
E

���

�

� �

�

�

21

� �xyy
E

���

�

� �

�

�

21

x (N/mm2)

y (N/mm2)

E (N/mm2)

x

y

b)

3.22 3.23
3.8 3.9
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-

-

   
2

4
2

   
1

1
2

   
1

3
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3

 
2

S-
6,

8

S-
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4

3.
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L
X X Z X Y X Z X Y

A 2003/6/5 0:16 0.49 0.47 0 0 0 0 0 0 0 0 0
B 2003/6/5 0:16 0.49 0.47 0 0 0 0 0 0 0 0 0
A 2003/6/8 8:00 2.70 0.07 -33.1 -37.0 -0.9 -2.1 0.7 26.1 -3.8 -17.7 -0.3
B 2003/6/8 8:00 2.70 0.07 -9.5 -13.3 0.9 0.4 -2.0 -5.5 -0.9 6.8 -8.4
A 2003/6/12 9:00 3.56 -0.52 -54.6 -61.2 -2.7 -3.0 5.5 44.9 -6.2 -34.3 -1.6
B 2003/6/12 9:00 3.56 -0.52 -16.2 -20.6 1.0 3.2 -0.2 -13.6 -2.9 9.7 -16.6
A 2003/6/14 6:00 1.19 0.86 -6.2 -9.1 0.6 -0.3 3.6 8.9 0.2 -1.1 0.3
B 2003/6/14 6:00 1.19 0.86 -2.3 -4.8 0.9 2.0 2.7 -1.2 -0.2 2.9 -0.7

120.0 120.0 120.0 120.0 120.0 120.0 120.0 120.0 120.0
OK OK OK OK OK OK OK OK OK

3.22   N/
S-1 S-2

TP+1.0m

 

S-4

TP+2.8m

TP+3.6m

S-3
Case

A
B

S-1

S-2

S-3
S-4

L

)  ( 15 6 18 ) 6 6  0:00 6 5 14:00
    6 6  0:00
    6 5  0:16
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L-1
X X Y X Y X Y X Y

A 2003/6/5 0:16 0.49 0.47 0 0 0 0 0 0 0 0 0
B 2003/6/5 0:16 0.49 0.47 0 0 0 0 0 0 0 0 0
A 2003/6/8 8:00 2.70 0.07 -3.3 -8.2 10.1 1.1 6.1 16.0 2.3 1.2 2.1
B 2003/6/8 8:00 2.70 0.07 1.4 0.6 6.6 0.4 1.8 2.4 0.9 1.8 0.9
A 2003/6/12 9:00 3.56 -0.52 -10.6 -22.7 6.9 -0.9 10.0 29.4 2.6 3.8 0.9
B 2003/6/12 9:00 3.56 -0.52 -0.4 -4.6 3.5 0.1 3.7 5.4 1.2 2.5 1.1
A 2003/6/14 6:00 1.19 0.86 0.6 0.7 1.8 6.8 8.6 0.5 1.1 1.4 1.4
B 2003/6/14 6:00 1.19 0.86 1.4 0.5 -0.2 3.8 4.2 -0.7 0.2 1.9 1.1

120.0 120.0 120.0 120.0 120.0 120.0 120.0 120.0 120.0
OK OK OK OK OK OK OK OK OK

L-2
X X Y X Y X Y X Y

A 2003/6/5 0:16 0.49 0.47 0 0 0 0 0 0 0 0 0
B 2003/6/5 0:16 0.49 0.47 0 0 0 0 0 0 0 0 0
A 2003/6/8 8:00 2.70 0.07 -38.5 -43.6 -2.8 -9.7 3.3 28.6 -3.2 -1.7 -0.6
B 2003/6/8 8:00 2.70 0.07 -10.3 -10.8 -0.5 0.0 3.3 5.7 -2.1 -0.8 -0.8
A 2003/6/12 9:00 3.56 -0.52 -61.7 -70.3 -4.6 -18.5 3.0 46.1 -4.4 -0.8 1.1
B 2003/6/12 9:00 3.56 -0.52 -16.8 -17.9 -1.1 -2.5 3.3 9.0 -4.1 -0.8 -1.4
A 2003/6/14 6:00 1.19 0.86 -9.1 -10.8 0.0 -1.9 5.2 11.1 0.2 2.3 0.5
B 2003/6/14 6:00 1.19 0.86 -3.3 -1.8 -0.1 2.8 4.7 3.0 -0.3 -0.2 -0.1

160.0 160.0 160.0 160.0 160.0 160.0 160.0 160.0 160.0
OK OK OK OK OK OK OK OK OK

3.23.(a)   N/mm

3.23.(b)   N/mm

X Y

TP+1.0m

 

TP+2.8m

TP+3.6m

S-7 S-8S-5
Case

S-6

 

TP+2.8m

Case

X Y

S-3 S-4S-1 S-2

TP+3.6m

TP+1.0m

A

S-1

S-6
S-3

S-7

S-4

S-8

S-5

L-2

L-1

S-2

B
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c)

(1) 

3.22 3.23

(2) 

2

3.10

3.10 3.25

(3) 

max a

3.24

3.24

(N/mm2) (N/mm2)
6 118.6 160.0 OK 

7 49.6 120.0 OK 

7 134.8 160.0 OK 

6 7
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Fy
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mSx

mSy
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pL  

mL   
lL      
lE      

pS1
pS  
mS 

db

dt

dt

db

x+Fy
pL

lE

lL

F

3.10
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3.25 ( N/mm2)

6 7 7

Fx1 –59.7 –26.2 –13.8 2.5 –68.6 –17.9
Fx2 –15.5 –5.6 –2.0 1.0 –24.8 –5.8
Fx3 54.3 18.1 26.5 2.3 49.3 12.0
Fx4 –24.0 –4.8 0.3 –0.2 4.7 1.1
Fy1 1.2 1.3 –0.1 –0.0 1.9 1.1
Fy2 14.4 0.9 –0.6 –1.3 6.0 2.9
Fy3 –17.5 –6.7 –6.4 –2.8 –19.9 –9.8
Fy4 –15.4 9.7 2.3 2.1 –4.5 –1.0

sx1 –68.0 –21.3 –30.7 –8.4 –74.5 –20.8
sx2 –15.6 –4.9 9.2 2.5 –26.9 –7.5
sx3 57.1 17.9 32.9 9.0 52.7 14.7
sx4 –35.3 –11.0 1.1 0.3 5.0 1.4
sy1 0.0 0.0 0.0 0.0 0.0 0.0
sy2 0.0 0.0 0.0 0.0 0.0 0.0
sy3 0.0 0.0 0.0 0.0 0.0 0.0
sy4 0.0 0.0 0.0 0.0 0.0 0.0
1 0.88 1.23 0.45 (–0.30) 0.92 0.86
2 0.99 1.13 (–0.22) 0.40 0.92 0.77
3 0.95 1.01 0.81 0.25 0.93 0.81
4 0.68 0.44 0.25 (–0.61) 0.93 0.78
mean 0.88 0.95 0.50 0.32 0.93 0.81
x 122.3 95.6 76.9 76.9 138.7 138.7
maxx 107.6 90.8 38.5 24.6 129.0 112.3
pL1 –54.6 –16.2 –10.6 –0.4 –10.6 –0.4
pL –1.4 7.1 1.1 –2.5 –3.5 –1.6
mL –60.5 –19.0 12.2 4.2 –66.2 –18.5
L 0.02 (–0.37) 0.09 (–0.59) 0.05 0.09
L 43.8 44.2 39.5 39.5 44.0 44.0
maxL

pS1 44.9 –13.6 –22.7 –4.6 46.1 9.0
pS 8.1 –25.0 –8.8 –7.1 16.7 6.9
mS 3.6 4.1 2.1 2.7 2.0 2.6
S (2.25) (–6.10) (–4.15) (–2.64) 8.30 2.70
S 36.6 43.8 37.2 37.2 19.3 19.3
maxS

max 118.6 104.0 49.6 35.8 134.8 118.1
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3.4.

a) 

6 7

6 3.6 2 7 3.7

4

( )

( ) (TP+1.0m)

3.11 3.13

L 3

( )

L



��

ARH-20 6 2G
ASW-2A 12 2G
DPM-611B 12 1
PC216A 2 16ch

3.17 3.18

3.19 3.20

  

b)

3.14 3.16 3.26 3.28
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3.11  7
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3.13  6
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3.21  7
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3.22  7
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3.23  6

3.24
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78

A X 

A Y 

A Z 

B X 

B Y 

B Z 

B X 

B X 

0.00m 0.10m 0.30m 0.50m 0.70m 0.90m 1.10m 1.30m 1.50m 1.55m 

3.14(a)   ( )

400gal15

200N/mm2



A X 

A Y 

A Z 

B X 

B Y 

B Z 

B X 

B X 

0.00m 0.10m 0.30m 0.50m 0.70m 0.90m 1.10m 1.30m 1.50m 1.55m

200N/mm2

15 400gal

3.14(b)  ( )
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A X 

A Y 

A Z 

B X 

B Y 

B Z 

B X 

B X 

10cm 15cm 20cm 25cm 30cm 35cm 40cm 45cm 50cm

200N/mm2

15 400gal

80
3.15(a)  ( )
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A X 

A Y 

A Z 

B X 

B Y 

B Z 

B X 

B X 

10cm 15cm 20cm 25cm 30cm 35cm 40cm 45cm 50cm 

3.15(b)   ( )

400gal15

200N/mm2



A X 
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B Y 

B Z 

B X 

B X 

0.15m 0.20m 0.25m 0.30m 0.35m 0.40m 0.45m 0.50m

200N/mm2

15 400gal

3.16  (6 )
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3.26  7
(gal) (N/mm2)

A B A B A A

X Y Z X Y Z X Y Z X Y Z X X X X
TP1.1m 0.0m 13.1 95.9 56.2 29.1 72.3 46.0 4.7 20.8 7.1 11.6 14.4 42.0 –2.9 3.5 4.7 0.7
TP1.2m 0.1m 16.9 142.5 55.3 10.7 59.6 50.2 1.2 8.5 9.2 1.2 5.5 3.6 –3.1 3.6 4.4 0.5
TP1.4m 0.3m 9.1 93.4 55.8 7.7 46.9 38.9 1.5 7.4 8.7 1.4 5.5 3.4 –3.2 3.6 3.7 0.3
TP1.6m 0.5m 3.3 76.5 36.7 6.4 31.2 12.6 1.4 8.2 8.7 1.5 8.5 5.6 –3.3 3.6 2.7 0.1
TP1.8m 0.7m 4.0 98.1 46.1 6.0 19.9 10.8 1.3 7.6 7.7 3.4 17.5 12.7 –3.4 3.4 2.0 0.0
TP2.0m 0.9m 4.5 96.6 50.2 9.9 25.6 18.7 1.9 10.2 8.9 6.5 13.7 20.7 –3.0 3.0 1.7 0.0
TP2.2m 1.1m 4.3 81.1 42.6 8.1 20.3 10.6 2.4 14.6 7.6 9.4 8.5 30.4 –2.3 2.7 1.2 –0.1
TP2.4m 1.3m 4.1 71.7 33.3 3.4 16.1 9.0 1.3 6.1 7.3 1.5 9.0 3.8 –1.3 1.7 0.7 –0.3
TP2.60m 1.50m 3.5 64.2 29.0 3.5 15.6 7.2 1.6 6.6 7.0 2.3 4.5 2.7 0.0 0.9 0.4 –0.3
TP2.65m 1.55m 3.3 73.7 29.6 3.6 15.7 7.2 1.5 4.5 5.7 2.3 3.6 3.1 0.2 0.6 0.4 –0.3

)
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3.27  7
(gal) (N/mm2)

A B A B A A

X Y Z X Y Z X Y Z X Y Z X X X X

2.3 11.6 5.8 2.2 6.2 3.5 1.9 8.7 10.2 1.9 9.7 7.1 –1.1 1.2 –17.9 17.8

2.0 14.8 6.0 1.7 5.8 3.3 1.8 5.8 5.8 2.0 8.6 6.7 0.5 1.3 –18.7 19.4

3.6 13.2 6.3 5.9 6.2 3.3 1.4 8.3 5.8 2.0 10.1 13.0 1.5 1.5 –17.8 19.5

1.9 12.4 5.2 1.6 5.1 2.9 1.4 5.5 4.9 1.3 8.2 5.2 2.2 1.9 –16.4 19.5

1.8 10.9 5.4 2.2 5.1 2.9 1.6 4.2 5.0 1.8 6.8 4.1 2.9 2.6 –15.1 19.5

1.7 10.1 5.4 1.8 5.6 2.7 1.3 4.1 4.4 1.2 8.6 5.0 3.6 2.6 –13.4 19.4

2.0 9.1 4.2 1.8 5.6 2.5 1.4 4.0 5.2 1.5 9.2 6.0 3.9 2.0 –11.3 19.3

2.1 8.3 3.4 1.6 4.4 2.1 1.2 3.8 3.4 1.6 12.2 7.5 3.0 1.5 –9.1 19.0

1.5 6.3 2.7 1.7 3.5 2.0 1.2 3.0 4.2 1.7 8.3 4.6 1.8 1.2 –6.5 18.4
)
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3.28  6
(gal) (N/mm2)

A B A

X Y Z X Y Z X X

4.0 18.9 12.7 3.4 14.7 13.2 –0.5 1.4

5.8 13.6 9.4 4.3 21.6 14.7 –1.4 1.6

4.9 15.2 8.5 5.7 28.6 14.5 –1.5 0.8

5.1 12.6 8.0 6.2 35.6 16.7 –1.7 0.0

5.8 13.2 9.3 5.5 32.5 23.5 –1.9 –1.2

4.8 14.5 10.0 6.7 41.1 14.3 –2.0 –2.6

5.6 14.9 7.2 8.1 35.0 15.7 –2.2 –4.2

4.5 12.2 7.6 5.0 25.2 17.2 –2.5 –5.7
)
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c)

(1)

3.14 3.16 3.26 3.28

(*p.89 )
3.17 3.19

3.29 3.31

(2)

( ) p.717 Petrikat

3.29 3.31 3.20 3.24
6 7
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3.29  7
A X A Y A Z B X B Y B Z

[Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m]
8.9 0.0 0.1 19.8 0.5 0.3 18.9 0.1 0.1 8.9 0.0 0.1 6.5 0.1 0.4 6.5 0.1 0.4
60.0 0.2 0.0 57.4 3.9 0.3 57.4 3.1 0.2 123.5 0.2 0.0 121.0 1.5 0.0 121.0 0.8 0.0
8.3 0.0 0.2 20.4 0.9 0.5 20.4 0.2 0.1 9.2 0.1 0.2 14.3 0.1 0.1 21.4 0.1 0.1
60.0 0.2 0.0 58.1 4.0 0.3 58.1 3.1 0.2 124.0 0.2 0.0 122.0 1.7 0.0 122.0 0.8 0.0
14.0 0.0 0.1 21.5 0.7 0.4 21.9 0.2 0.1 15.4 0.1 0.1 16.6 0.1 0.1 15.4 0.2 0.2
62.6 0.1 0.0 66.1 3.2 0.2 60.1 2.1 0.1 122.1 0.2 0.0 122.1 1.4 0.0 122.1 0.6 0.0
15.7 0.1 0.1 19.9 0.1 0.1 2.3 0.1 4.7 15.7 0.1 0.1 17.6 0.1 0.1 14.2 0.2 0.2
81.7 0.1 0.0 81.7 3.5 0.1 81.7 2.3 0.1 138.3 0.1 0.0 136.4 0.6 0.0 80.4 0.3 0.0
15.6 0.1 0.1 17.8 0.1 0.1 7.2 0.2 0.8 138.1 0.1 0.0 137.7 0.9 0.0 138.1 0.4 0.0
81.9 0.2 0.0 81.9 4.4 0.2 81.9 3.3 0.1 - - - - - - - - -
16.0 0.1 0.1 2.7 0.1 4.3 18.5 0.1 0.1 16.0 0.1 0.1 23.9 0.1 0.1 14.9 0.2 0.2
81.7 0.2 0.0 81.7 4.7 0.2 81.7 3.4 0.1 137.5 0.1 0.0 137.5 0.9 0.0 137.5 0.4 0.0
10.9 0.1 0.3 2.6 0.2 7.3 2.6 0.3 11.0 10.9 0.1 0.3 21.8 0.2 0.1 14.6 0.2 0.2
82.1 0.2 0.0 82.1 6.5 0.2 82.1 4.7 0.2 138.6 0.2 0.0 136.5 0.9 0.0 137.6 0.4 0.0
11.5 0.1 0.1 2.7 0.2 8.0 2.6 0.2 9.0 11.6 0.1 0.1 15.7 0.1 0.1 6.3 0.1 0.7
82.4 0.2 0.0 82.4 5.8 0.2 82.4 4.1 0.2 137.8 0.1 0.0 137.8 0.7 0.0 137.8 0.3 0.0
14.7 0.0 0.1 19.1 0.0 0.0 11.8 0.1 0.2 15.1 0.0 0.1 10.9 0.1 0.1 10.6 0.2 0.4
83.1 0.1 0.0 82.9 3.4 0.1 82.9 2.3 0.1 137.5 0.1 0.0 114.1 0.8 0.0 198.9 0.3 0.0
15.9 0.1 0.1 16.4 0.0 0.0 10.8 0.1 0.2 15.7 0.1 0.1 16.4 0.1 0.1 10.8 0.1 0.2
83.3 0.2 0.0 83.3 6.6 0.2 83.3 4.4 0.2 90.1 0.1 0.0 117.2 0.7 0.0 199.6 0.4 0.0

A X A Y A Z B X B Y B Z
[Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m]
7.6 0.0 0.1 12.2 0.1 0.1 5.9 0.0 0.2 8.2 0.0 0.1 22.2 0.1 0.0 9.6 0.0 0.1
47.2 0.0 0.0 76.7 0.3 0.0 76.7 0.4 0.0 60.0 0.1 0.0 111.9 0.2 0.0 111.9 0.1 0.0
8.0 0.1 0.3 24.1 0.1 0.1 18.6 0.0 0.0 8.0 0.1 0.3 21.7 0.1 0.0 14.7 0.0 0.0
49.7 0.0 0.0 59.4 0.3 0.0 59.4 0.4 0.0 60.0 0.0 0.0 110.7 0.3 0.0 110.7 0.2 0.0
8.9 0.0 0.1 24.5 0.1 0.1 16.4 0.1 0.1 8.4 0.0 0.1 17.9 0.1 0.1 11.7 0.1 0.1
49.3 0.0 0.0 69.6 0.3 0.0 69.6 0.4 0.0 60.0 0.1 0.0 112.6 0.2 0.0 111.2 0.1 0.0
9.1 0.0 0.1 13.0 0.1 0.2 17.6 0.1 0.1 11.8 0.0 0.1 19.7 0.1 0.0 14.8 0.0 0.0
49.6 0.0 0.0 59.5 0.3 0.0 59.5 0.4 0.0 60.0 0.1 0.0 112.8 0.2 0.0 111.7 0.1 0.0
9.5 0.0 0.1 17.1 0.1 0.1 16.2 0.1 0.1 9.7 0.0 0.1 16.9 0.1 0.0 16.9 0.0 0.0
36.3 0.0 0.0 57.2 0.3 0.0 57.2 0.3 0.0 59.9 0.0 0.0 111.5 0.6 0.0 111.5 0.3 0.0
9.8 0.0 0.1 18.5 0.2 0.1 15.9 0.1 0.1 9.8 0.0 0.1 15.9 0.1 0.1 16.0 0.0 0.0

118.9 0.0 0.0 54.1 0.3 0.0 54.1 0.4 0.0 60.0 0.1 0.0 112.2 0.3 0.0 109.6 0.2 0.0
9.3 0.0 0.1 20.1 0.1 0.1 9.0 0.1 0.2 11.8 0.0 0.0 15.9 0.1 0.1 20.2 0.0 0.0
69.5 0.0 0.0 61.5 0.3 0.0 61.5 0.4 0.0 59.9 0.1 0.0 114.4 0.3 0.0 69.5 0.1 0.0
10.5 0.0 0.0 21.3 0.0 0.0 2.8 0.0 0.9 11.6 0.0 0.0 5.9 0.0 0.4 6.2 0.0 0.2
52.3 0.0 0.0 60.5 0.2 0.0 60.5 0.3 0.0 60.0 0.1 0.0 112.7 0.2 0.0 111.4 0.1 0.0
203.2 0.0 0.0 10.2 0.0 0.1 9.4 0.0 0.1 12.3 0.0 0.0 20.4 0.0 0.0 112.1 0.1 0.0

- - - 55.7 0.3 0.0 55.7 0.5 0.0 60.0 0.1 0.0 112.1 0.3 0.0 - - -
60.4 0.0 0.0 20.9 0.1 0.0 55.2 0.3 0.0 59.9 0.1 0.0 20.6 0.0 0.0 15.4 0.0 0.0

- - - 55.2 0.3 0.0 - - - - - - 112.9 0.2 0.0 112.9 0.1 0.0

TP2.4m 1.3m

TP2.4m 1.3m

TP2.2m 1.1m

TP.2.60m 1.50m

TP.2.65m 1.55m

TP2.2m 1.1m

TP2.0m 0.9m

7

TP1.0m 0m

TP1.2m 0.1m

TP1.4m 0.3m

TP1.6m 0.5m

TP1.8m 0.7m

TP2.0m 0.9m

TP1.2m 0.1m

TP1.4m 0.3m

TP1.6m 0.5m

TP1.8m 0.7m

7

TP.2.65m 1.55m

TP.2.60m 1.50m

TP1.0m 0m
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3.30  7
A X A Y A Z B X B Y B Z

[Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m]
12.6 0.1 0.2 12.2 0.1 0.2 6.7 0.2 1.2 12.6 0.1 0.1 12.8 0.1 0.2 136.8 0.1 0.0
60.0 0.1 0.0 113.8 0.5 0.0 83.1 0.3 0.0 138.8 0.0 0.0 136.8 0.3 0.0 19.9 0.1 0.1
60.0 0.1 0.0 83.3 0.8 0.0 83.3 0.5 0.0 137.0 0.1 0.0 137.0 0.4 0.0 137.0 0.2 0.0
12.5 0.0 0.0 2.9 0.1 3.3 10.4 0.1 0.3 13.0 0.0 0.1 13.0 0.1 0.1 17.4 0.0 0.0
25.7 0.0 0.0 83.3 1.2 0.0 6.9 0.3 1.3 15.3 0.1 0.1 137.6 0.3 0.0 15.3 0.1 0.2
60.0 0.1 0.0 2.9 0.1 4.1 83.3 0.8 0.0 137.6 0.1 0.0 13.1 0.1 0.1 137.6 0.1 0.0
11.2 0.0 0.1 3.0 0.1 3.5 6.2 0.1 0.5 11.2 0.0 0.1 82.8 0.1 0.0 11.2 0.0 0.1
60.0 0.1 0.0 83.1 0.6 0.0 83.1 0.4 0.0 138.7 0.0 0.0 136.8 0.2 0.0 138.7 0.1 0.0
10.9 0.0 0.1 3.2 0.1 1.5 6.2 0.1 0.6 10.9 0.0 0.0 138.6 0.3 0.0 10.9 0.0 0.1
60.0 0.1 0.0 83.2 1.0 0.0 83.2 0.7 0.0 138.6 0.0 0.0 12.6 0.0 0.0 138.6 0.1 0.0
9.9 0.0 0.1 3.3 0.1 1.5 6.2 0.1 0.8 9.6 0.0 0.1 13.2 0.0 0.0 15.4 0.0 0.1
60.0 0.1 0.0 83.1 0.5 0.0 83.1 0.3 0.0 180.4 0.1 0.0 137.5 0.3 0.0 137.5 0.1 0.0
15.3 0.0 0.0 3.4 0.1 1.5 6.1 0.1 0.6 15.3 0.0 0.0 3.7 0.0 0.2 13.9 0.0 0.1
59.9 0.1 0.0 83.0 0.5 0.0 83.0 0.4 0.0 180.4 0.0 0.0 137.9 0.2 0.0 138.1 0.1 0.0
180.1 0.1 0.0 3.2 0.1 1.9 15.2 0.1 0.1 15.2 0.0 0.0 13.5 0.0 0.0 15.2 0.0 0.0
15.2 0.0 0.0 149.8 0.0 0.0 83.0 0.2 0.0 180.4 0.1 0.0 138.2 0.3 0.0 138.2 0.1 0.0
9.2 0.0 0.0 5.3 0.0 0.4 14.9 0.0 0.0 9.2 0.0 0.1 7.9 0.0 0.1 9.6 0.0 0.0

179.9 0.1 0.0 83.0 0.3 0.0 83.0 0.2 0.0 180.4 0.0 0.0 139.9 0.1 0.0 136.9 0.1 0.0

A X A Y A Z B X B Y B Z
[Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m]
9.3 0.1 0.4 14.5 0.2 0.2 8.9 0.1 0.4 9.3 0.2 0.5 8.7 0.1 0.4 113.5 0.2 0.0
85.6 0.0 0.0 62.3 0.2 0.0 62.3 0.3 0.0 60.0 0.1 0.0 113.5 0.4 0.0 12.2 0.2 0.3
9.6 0.1 0.2 10.4 0.4 0.8 60.7 0.2 0.0 9.6 0.1 0.2 110.4 0.4 0.0 10.4 0.6 1.4
88.1 0.0 0.0 61.6 0.1 0.0 10.4 0.2 0.5 60.0 0.1 0.0 13.9 0.1 0.1 110.4 0.2 0.0
7.9 0.0 0.2 2.9 0.2 6.8 64.5 0.2 0.0 9.1 0.0 0.1 112.5 0.4 0.0 10.6 0.2 0.4
88.1 0.0 0.0 64.5 0.2 0.0 2.6 0.1 5.0 60.0 0.1 0.0 2.9 0.1 1.8 112.5 0.2 0.0
7.5 0.0 0.2 3.0 0.1 3.6 2.5 0.2 6.6 9.8 0.0 0.1 60.0 0.1 0.0 9.1 0.1 0.3
91.2 0.0 0.0 65.1 0.2 0.0 65.1 0.3 0.0 60.0 0.1 0.0 114.3 0.4 0.0 112.9 0.2 0.0
13.5 0.0 0.1 3.2 0.1 1.6 2.4 0.1 4.0 9.5 0.0 0.1 9.6 0.0 0.1 5.9 0.1 0.8
91.3 0.0 0.0 64.8 0.2 0.0 64.8 0.2 0.0 60.0 0.1 0.0 112.4 0.2 0.0 112.4 0.1 0.0
8.2 0.0 0.1 3.3 0.1 1.7 2.5 0.1 5.2 9.3 0.0 0.1 9.1 0.1 0.2 9.2 0.1 0.2
90.6 0.0 0.0 59.5 0.2 0.0 60.0 0.2 0.0 60.0 0.1 0.0 111.9 0.4 0.0 111.9 0.2 0.0
8.9 0.0 0.1 3.4 0.1 1.9 2.3 0.1 5.2 12.9 0.0 0.0 9.4 0.0 0.1 111.5 0.2 0.0

180.4 0.0 0.0 58.1 0.1 0.0 58.1 0.2 0.0 59.9 0.1 0.0 111.5 0.4 0.0 9.0 0.1 0.2
8.6 0.0 0.1 3.2 0.1 2.4 2.2 0.1 3.8 12.9 0.0 0.0 3.2 0.0 0.8 6.2 0.0 0.3
35.5 0.0 0.0 59.9 0.1 0.0 60.0 0.2 0.0 60.0 0.0 0.0 112.5 0.3 0.0 112.5 0.2 0.0
9.2 0.0 0.1 3.1 0.1 3.6 3.1 0.1 2.8 13.5 0.0 0.0 3.1 0.0 1.0 3.1 0.0 0.9
85.6 0.0 0.0 61.0 0.1 0.0 61.0 0.1 0.0 60.0 0.1 0.0 112.1 0.3 0.0 110.3 0.2 0.0
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3.31  6
6 A X 6 A Y 6 A Z 6 B X 6 B Y 6 B Z

[Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m] [Hz] [gal] [ m]
60.0 0.1 0.0 58.6 0.4 0.0 55.3 0.3 0.0 75.3 0.1 0.0 73.8 0.4 0.0 73.8 0.6 0.0

- - - - - - - - - - - - - - - - - -
7.0 0.1 0.3 7.0 0.4 2.0 7.0 0.1 0.8 11.5 0.1 0.2 14.2 0.4 0.5 15.1 0.2 0.2

179.9 0.1 0.0 60.3 0.5 0.0 56.7 0.4 0.0 90.1 0.1 0.0 63.9 0.5 0.0 63.9 0.7 0.0
2.9 0.1 2.5 2.9 1.0 29.4 2.9 0.7 20.7 2.9 0.2 6.2 21.4 0.3 0.1 2.9 0.5 15.2
60.0 0.1 0.0 59.3 0.5 0.0 59.3 0.4 0.0 90.9 0.1 0.0 67.4 0.5 0.0 67.4 0.7 0.0
3.0 0.2 5.5 3.0 2.0 56.9 3.0 1.4 40.0 3.0 0.4 10.8 3.0 0.5 14.3 3.0 1.1 30.4
60.0 0.2 0.0 70.7 0.4 0.0 59.4 0.3 0.0 90.1 0.1 0.0 63.7 0.5 0.0 59.9 0.7 0.0
3.2 0.2 4.3 3.2 1.7 42.7 3.2 1.1 27.3 3.2 0.3 7.5 3.2 0.4 10.5 3.2 0.8 20.4
60.0 0.1 0.0 55.6 0.6 0.0 55.6 0.4 0.0 90.1 0.1 0.0 42.6 0.6 0.1 68.2 0.7 0.0
3.2 0.2 3.9 3.2 1.3 32.6 3.2 1.1 27.1 3.2 0.3 6.5 3.2 0.3 6.3 3.2 0.9 22.9
60.0 0.1 0.0 58.5 0.4 0.0 57.3 0.3 0.0 90.1 0.1 0.0 43.4 0.6 0.1 65.1 0.6 0.0
3.5 0.2 4.4 3.5 2.4 47.8 3.5 1.2 24.2 3.5 0.4 7.6 3.5 0.6 11.4 3.5 0.9 18.4
60.0 0.1 0.0 56.6 0.5 0.0 56.2 0.4 0.0 142.9 0.2 0.0 66.0 0.4 0.0 59.4 0.6 0.0
60.0 0.2 0.0 3.7 1.2 23.0 3.7 0.5 9.1 3.7 0.2 2.8 3.7 0.3 5.7 3.7 0.4 7.4

- - - 68.3 0.4 0.0 67.7 0.3 0.0 90.1 0.1 0.0 66.0 0.7 0.0 66.0 0.9 0.1
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3.32  (7 )

[Hz] [dB] [Hz] [dB] [Hz] [dB]7

58.9 29.4 43.6

TP.2.65m 1.55m 42.5 56.6 42.2 56.1 38.8 45.2

TP.2.60m 1.50m 38.0 58.5 38.5

59.8 34.4 45.1

TP2.4m 1.3m 43.1 57.9 34.4 58.2 36.3 46.1

TP2.2m 1.1m 37.4 58.0 22.8

59.8 47.7 43.5

TP2.0m 0.9m 31.2 60.7 34.4 59.4 28.3 45.0

TP1.8m 0.7m 43.2 57.8 34.4

52.0 36.3 40.9

TP1.6m 0.5m 31.1 55.9 5.0 59.8 32.1 43.4

TP1.4m 0.3m 5.7 52.9 6.0

48.8

TP1.2m 0.1m 6.3 50.8 6.4 53.7 48.9 40.6

56.2 6.7 55.1 30.1TP1.0m 0m 6.9

3.33  (7 )

[Hz] [dB] [Hz] [dB]
10cm 19.5 56.1 5.2 56.0
15cm 7.4 61.9 5.6 70.5
20cm 5.4 59.3 6.8 64.2
25cm 5.2 72.0 5.2 67.7
30cm 12.9 48.2 5.1 55.6
35cm 5.1 49.9 5.6 59.6
40cm 6.2 60.2 5.9 68.7
45cm 5.1 48.9 6.7 64.8
50cm 6.2 58.9 5.1 59.6

7
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3.34  (6 )

[Hz] [dB] [Hz] [dB] [Hz] [dB]
15cm 33.7 12.9 40.8 31.4 49.4 24.0
20cm 42.4 23.6 7.0 43.9 45.7 37.8
25cm 16.2 23.1 26.7 37.5 48.7 36.0
30cm 7.2 23.2 27.0 38.5 46.6 33.0
35cm 15.3 21.4 46.0 38.6 49.1 34.4
40cm 15.6 22.2 39.8 37.1 49.3 30.4
45cm 41.8 23.9 7.3 38.1 7.3 29.5
50cm 42.7 23.4 35.9 37.0 9.8 27.8

3.35  ( )

[Hz] [dB] [Hz] [dB]
TP0.4m 5.1 69.1 8.1 56.7
TP0.6m 5.7 53.7 26.8 55.0
TP0.8m 5.7 61.5 7.5 54.7
TP1.0m 19.2 46.3 22.4 55.5
TP1.2m 5.1 58.7 7.8 62.9
TP1.4m 5.2 58.3 6.7 61.1
TP1.6m 9.0 56.5 5.4 62.3
TP1.8m 6.8 57.1 8.3 63.4
TP2.0m 6.3 62.0 40.7 61.5
TP2.2m 5.1 60.6 17.4 63.7
TP2.4m 5.4 59.1 16.7 66.5
TP2.5m 5.3 64.4 21.8 71.6
TP2.6m 6.5 67.3 20.1 70.8
TP2.7m 6.3 62.4 5.6 62.9
TP2.75m 5.2 59.7 5.5 61.0
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3.6.

a)

�� (1 7 )
�� (e)TP+3.6m
��

��

3.38

3.28  2 3.29  6
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3.36
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3.7.

a)

��6 7

��1 5 15cm

3.30 3.31

b)

3.39 3.47 3.37 3.45
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