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m3 1,600

ton 16,100

ton 13,600

75 EF 10,000

75 EF 90° 9,340

7.5K 25mm 47,800

185,000

17,900

60,900

m3 1,170 L=12.1km

m3 1,840 L=8.9km

m3 1,200 L=19.9km
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 ( NO. 1 )

22.8    45.6    68 m
3

As 28.0    -      28 m
2

49.4    -      49 m
2

(1) FWL 9.5     12.8    22 m
3

(2) FWL 292.0   -      292 m
3

(3) 89.3    18.0    107 m
3

Co -      -       - m
3

77.7    -      78 m
3

(1) 57.9    -      58 m
3

(2) 23.8    -      24 m
3

45.8    -      46 m
2

-      -       - m
2

63.5    -      64 m
2

t=1.2m 142.5   -      143 m
2

 

( )     



  . 4 

    

         

NO.0+14.0 1.2  1.4  2.6  

NO.1+2.0 8.0 1.2  1.20 9.6 1.4  1.40 11.2 2.6  2.60 20.8

NO.1+10.0 8.0 1.2  1.20 9.6 1.6  1.50 12.0 2.6  2.60 20.8

NO.1+13.0 3.0 1.2  1.20 3.6 1.6  1.60 4.8 2.6  2.60 7.8

19.0 22.8 28.0 49.4

[m] [m3] [m2] [m2]

    

         

NO.0+14.0 0.5  15.7 4.7  

NO.1+2.0 8.0 0.5  0.50 4.0 15.7 15.70 125.6 4.7  4.70 37.6

NO.1+10.0 8.0 0.5  0.50 4.0 14.8 15.25 122.0 4.7  4.70 37.6

NO.1+13.0 3.0 0.5  0.50 1.5 14.8 14.80 44.4 4.7  4.70 14.1

19.0 9.5 292.0 89.3

[m] [m3] [m3] [m3]

(FWL )(FWL ) ( )

As

     ( ) [ ]

(1) (2) (3)



  . 5 

     ( ) [ ]

    

         

NO.0+14.0 -   4.2  2.9  

NO.1+2.0 8.0 -   0.00 0.0 4.2  4.20 33.6 2.9  2.90 23.2

NO.1+10.0 8.0 -   0.00 0.0 3.9  4.05 32.4 3.3  3.10 24.8

NO.1+13.0 3.0 -   0.00 0.0 3.9  3.90 11.7 3.3  3.30 9.9

19.0 0.0 77.7 57.9

[m] [m3] [m3] [m3]

    

         

NO.0+14.0 1.4  2.3  -   

NO.1+2.0 8.0 1.4  1.40 11.2 2.3  2.30 18.4 -   0.00 0.0

NO.1+10.0 8.0 1.0  1.20 9.6 2.6  2.45 19.6 -   0.00 0.0

NO.1+13.0 3.0 1.0  1.00 3.0 2.6  2.60 7.8 -   0.00 0.0

19.0 23.8 45.8 0.0

[m] [m3] [m2] [m2]

(2)

Co (1)



  . 6 

     ( ) [ ]

    

         

NO.0+14.0 3.6  7.5  

NO.1+2.0 8.0 3.6  3.60 28.8 7.5  7.50 60.0

NO.1+10.0 8.0 2.9  3.25 26.0 7.5  7.50 60.0

NO.1+13.0 3.0 2.9  2.90 8.7 7.5  7.50 22.5

19.0 63.5 142.5

[m] [m2] [m2]

    

         

NO.0+14.0

NO.1+2.0 8.0

NO.1+10.0 8.0

NO.1+13.0 3.0

19.0

[m]

H=1.20m



  . 8 

    

         

NO.0+14.0 2.4  -   -   

NO.1+2.0 8.0 2.4  2.40 19.2 -   0.00 0.0 -   0.00 0.0

NO.1+10.0 8.0 2.4  2.40 19.2 -   0.00 0.0 -   0.00 0.0

NO.1+13.0 3.0 2.4  2.40 7.2 -   0.00 0.0 -   0.00 0.0

19.0 45.6 0.0 0.0

[m] [m3] [m2] [m3]

    

         

NO.0+14.0 0.6  -   0.8  

NO.1+2.0 8.0 0.6  0.60 4.8 -   0.00 0.0 0.8  0.80 6.4

NO.1+10.0 8.0 0.8  0.70 5.6 -   0.00 0.0 1.2  1.00 8.0

NO.1+13.0 3.0 0.8  0.80 2.4 -   0.00 0.0 1.2  1.20 3.6

19.0 12.8 0.0 18.0

[m] [m3] [m3] [m3]

(FWL ) (FWL ) ( )
(1) (2) (3)

( ) [ ]     

As



 ( NO. 1 )

(1) 1.0 2.5m 32.3    -      -      32 m
3

(2) 2.5 4.0m 49.4    -       6.1 43 m
3

(3) 4.0m 300.2   -       10.7 290 m
3

(4) 89.3    -       4.9 84 m
3

(1) 1.0 2.5m -      73.5    -      74 m
3

(2) 2.5 4.0m -      -      -      - m
3

(3) 4.0m 364.8   106.4    43.2 428 m
3

(4) -      18.0    -      18 m
3

 1.0m -      -      -      - m
3

298.3   138.9    63.9 373 m
2

 

 

 

 

 

    ( )



  . 13 

    

         

NO.0+14.0 1.7  2.6  15.8 

NO.1+2.0 8.0 1.7  1.70 13.6 2.6  2.60 20.8 15.8 15.80 126.4

NO.1+10.0 8.0 1.7  1.70 13.6 2.6  2.60 20.8 15.8 15.80 126.4

NO.1+13.0 3.0 1.7  1.70 5.1 2.6  2.60 7.8 15.8 15.80 47.4

19.0 32.3 49.4 300.2

[m] [m3] [m3] [m3]

    

         

NO.0+14.0 4.7  -   -   

NO.1+2.0 8.0 4.7  4.70 37.6 -   0.00 0.0 -   0.00 0.0

NO.1+10.0 8.0 4.7  4.70 37.6 -   0.00 0.0 -   0.00 0.0

NO.1+13.0 3.0 4.7  4.70 14.1 -   0.00 0.0 -   0.00 0.0

19.0 89.3 0.0 0.0

[m] [m3] [m3] [m3]

1.5 2.5m 2.5 4.0m

1.5 2.5m 2.5 4.0m 4.0m

(4) (1) (2)

( ) [ ]     

(1) (2) (3)



  . 14 

( ) [ ]     

    

         

NO.0+14.0 19.2 -   

NO.1+2.0 8.0 19.2 19.20 153.6 -   0.00 0.0

NO.1+10.0 8.0 19.2 19.20 153.6 -   0.00 0.0

NO.1+13.0 3.0 19.2 19.20 57.6 -   0.00 0.0

19.0 364.8 0.0

[m] [m3] [m3]

    

      

NO.0+14.0 -   15.7 

NO.1+2.0 8.0 -   0.00 0.0 15.7 15.70 125.6

NO.1+10.0 8.0 -   0.00 0.0 15.7 15.70 125.6

NO.1+13.0 3.0 -   0.00 0.0 15.7 15.70 47.1

19.0 0.0 298.3

[m] [m3] [m2]

4.0m
(3) (4)



  . 16 

    

         

NO.0+14.0 -   -   -   

NO.1+2.0 8.0 -   0.00 0.0 -   0.00 0.0 -   0.00 0.0

NO.1+10.0 8.0 -   0.00 0.0 -   0.00 0.0 -   0.00 0.0

NO.1+13.0 3.0 -   0.00 0.0 -   0.00 0.0 -   0.00 0.0

19.0 0.0 0.0 0.0

[m] [m3] [m3] [m3]

    

         

NO.0+14.0 -   4.2  -   

NO.1+2.0 8.0 -   0.00 0.0 4.2  4.20 33.6 -   0.00 0.0

NO.1+10.0 8.0 -   0.00 0.0 3.3  3.75 30.0 -   0.00 0.0

NO.1+13.0 3.0 -   0.00 0.0 3.3  3.30 9.9 -   0.00 0.0

19.0 0.0 73.5 0.0

[m] [m3] [m3] [m3]

1.5 2.5m 2.5 4.0m

1.5 2.5m 2.5 4.0m 4.0m

(4) (1) (2)

( ) [ ]     

(1) (2) (3)



  . 17 

( ) [ ]     

    

         

NO.0+14.0 5.6  0.8  -   

NO.1+2.0 8.0 5.6  5.60 44.8 0.8  0.80 6.4 -   0.00 0.0

NO.1+10.0 8.0 5.6  5.60 44.8 1.2  1.00 8.0 -   0.00 0.0

NO.1+13.0 3.0 5.6  5.60 16.8 1.2  1.20 3.6 -   0.00 0.0

19.0 106.4 18.0 0.0

[m] [m3] [m3] [m2]

    

      

NO.0+14.0 -   7.2  

NO.1+2.0 8.0 -   0.00 0.0 7.2  7.20 57.6

NO.1+10.0 8.0 -   0.00 0.0 7.5  7.35 58.8

NO.1+13.0 3.0 -   0.00 0.0 7.5  7.50 22.5

19.0 0.0 138.9

[m] [m3] [m2]

4.0m t=0.05m
(3) (4)



 

 . 19 

(2) 2.5 4.0m 1.9m2×3.2m = 6.1    6.1 m
3

(3) 4.0m 2.4m2×3.2m = 7.7    

1.1m2×(2.55m+2.86m)/2 = 3.0    

10.7   10.7 m
3

(4) 1.8m2×(2.55m+2.86m)/2 = 4.9    4.9 m
3

(3) 4.0m 13.5m2×3.2m = 43.2   

43.2   43.2 m
3

15.7m×3.2m = 50.2   

7.2m×1.9m = 13.7   

63.9   63.9 m
2

( )     



    





55.4      3

1060.3 3

73.2 2

26.7 3

qu=100kN/m2 45.0      2 70kg/m2

qu=100kN/m2 43.1 2 50kg/m2

t=4cm 152.6     2

1.0m 44.0 3

1.0 2.5m 19.2 3

2.5 4.0m 32.2 3

4.0m 48.2 3

1.0m 90.1 3

1.0 2.5m 131.2 3

2.5 4.0m -        3

4.0m 591.2 3

C-40 76.8 3

t=4cm 152.6     2

t=10cm 142.3     2

t=19cm 138.3     2

2.4 3

NO.1

(1)

(2)

Co

As

( 2)

( 3)

( 1)

( 2)

( 3)

( 4)

(t=0.7m)

(t=0.5m)

( 4)

( 1)

As

Co



+0.00 0.00 -      0.0 3.4    0.0 2.4    0.0

+1.80 1.80 -      -      0.0 2.3    2.85   5.1 2.4    2.40   4.3

+6.01 4.21 -      -      0.0 -      1.15   4.8 -      1.20   5.1

+6.60(-) 0.59 -      -      0.0 7.1    3.55   2.1 -      -      0.0

+6.60(+) 0.00 -      -      0.0 7.1    7.10   0.0 -      -      0.0

+10.40 3.80 -      -      0.0 31.8   19.45  73.9 -      -      0.0

+11.91 1.51 -      -      0.0 43.4   37.60  56.8 -      -      0.0

+13.14 1.23 -      -      0.0 33.2   38.30  47.1 2.1    1.05   1.3

+15.50 2.36 8.4    4.20   9.9 44.6   38.90  91.8 2.1    2.10   5.0

+18.90 3.40 8.5    8.45   28.7 46.3   45.45  154.5 2.1    2.10   7.1

+20.23 1.33 8.5    8.50   11.3 47.0   46.65  62.0 2.1    2.10   2.8

+21.20(-) 0.97 -      4.25   4.1 39.9   43.45  42.1 2.1    2.10   2.0

+21.20(+) 0.00 -      -      0.0 39.9   39.90  0.0 2.1    2.10   0.0

+22.20(-) 1.00 -      -      0.0 40.5   40.20  40.2 2.1    2.10   2.1

+22.20(+) 0.00 -      -      0.0 40.5   40.50  0.0 2.1    2.10   0.0

+25.17 2.97 -      -      0.0 32.3   36.40  108.1 2.1    2.10   6.2

+25.90 0.73 -      -      0.0 30.4   31.35  22.9 2.1    2.10   1.5

+28.04(-) 2.14 -      -      0.0 29.3   29.85  63.9 2.1    2.10   4.5

+28.04(+) 0.00 -      -      0.0 29.3   29.30  0.0 2.1    2.10   0.0

+37.16 9.12 -      -      0.0 20.6   24.95  227.5 2.1    2.10   19.2

+39.90 2.74 -      -      0.0 4.1    12.35  33.8 2.1    2.10   5.8

+42.92 3.02 -      -      0.0 1.4    2.75   8.3 2.1    2.10   6.3

1.4 15.4

m m3 m3 m2

42.92 55.4 1060.3 73.2

NO.1

(1) (2)



+0.00 0.00 0.7    0.0 -      0.0 -      0.0 -      0.0

+1.80 1.80 1.8    1.25   2.3 -      -      0.0 -      -      0.0 -      -      0.0

+6.01 4.21 2.8    2.30   9.7 -      -      0.0 -      -      0.0 -      -      0.0

+6.60(-) 0.59 3.4    3.10   1.8 1.4    0.70   0.4 -      -      0.0 4.2    2.10   1.2

+6.60(+) 0.00 3.2    3.30   0.0 0.6    1.00   0.0 -      -      0.0 6.0    5.10   0.0

+10.40 3.80 7.5    5.35   20.3 5.3    2.95   11.2 7.5    3.75   14.3 -      3.00   11.4

+11.91 1.51 3.1    5.30   8.0 2.6    3.95   6.0 8.9    8.20   12.4 26.0   13.00  19.6

+13.14 1.23 -      1.55   1.9 -      1.30   1.6 -      4.45   5.5 -      13.00  16.0

+15.50 2.36 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+18.90 3.40 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+20.23 1.33 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+21.20(-) 0.97 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+21.20(+) 0.00 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+22.20(-) 1.00 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+22.20(+) 0.00 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+25.17 2.97 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+25.90 0.73 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+28.04(-) 2.14 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+28.04(+) 0.00 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+37.16 9.12 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+39.90 2.74 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+42.92 3.02 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

m m3 m3 m3 m3

42.92 44.0 19.2 32.2 48.2

NO.2

( 1) ( 2) ( 3) ( 4)



+0.00 0.00 -      0.0 -      0.0 -      0.0 -      0.0

+1.80 1.80 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+6.01 4.21 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+6.60(-) 0.59 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+6.60(+) 0.00 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+10.40 3.80 0.5    0.25   1.0 -      -      0.0 -      -      0.0 -      -      0.0

+11.91 1.51 0.5    0.50   0.8 -      -      0.0 -      -      0.0 -      -      0.0

+13.14 1.23 4.5    2.50   3.1 4.6    2.30   2.8 -      -      0.0 21.7   10.85  13.3

+15.50 2.36 5.0    4.75   11.2 4.6    4.60   10.9 -      -      0.0 41.5   31.60  74.6

+18.90 3.40 4.5    4.75   16.2 4.6    4.60   15.6 -      -      0.0 43.3   42.40  144.2

+20.23 1.33 4.5    4.50   6.0 4.6    4.60   6.1 -      -      0.0 44.0   43.65  58.1

+21.20(-) 0.97 4.5    4.50   4.4 4.6    4.60   4.5 -      -      0.0 28.4   36.20  35.1

+21.20(+) 0.00 -      2.25   0.0 -      2.30   0.0 -      -      0.0 -      14.20  0.0

+22.20(-) 1.00 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+22.20(+) 0.00 2.6    1.30   0.0 4.4    2.20   0.0 -      -      0.0 29.0   14.50  0.0

+25.17 2.97 2.6    2.60   7.7 4.4    4.40   13.1 -      -      0.0 20.2   24.60  73.1

+25.90 0.73 2.1    2.35   1.7 4.4    4.40   3.2 -      -      0.0 18.9   19.55  14.3

+28.04(-) 2.14 2.1    2.10   4.5 4.4    4.40   9.4 -      -      0.0 17.8   18.35  39.3

+28.04(+) 0.00 2.1    2.10   0.0 4.4    4.40   0.0 -      -      0.0 17.8   17.80  0.0

+37.16 9.12 2.1    2.10   19.2 4.4    4.40   40.1 -      -      0.0 9.1    13.45  122.7

+39.90 2.74 3.5    2.80   7.7 0.9    2.65   7.3 -      -      0.0 1.4    5.25   14.4

+42.92 3.02 0.9    2.20   6.6 -      0.45   1.4 -      -      0.0 -      0.70   2.1

16.8

m m3 m3 m3 m3

42.92 90.1 131.2 0.0 591.2

NO.3

( 1) ( 2) ( 3) ( 4)



+0.00 0.00 -      0.0 -      0.0

+1.80 1.80 -      -      0.0 -      -      0.0

+6.01 4.21 -      -      0.0 -      -      0.0

+6.60(-) 0.59 -      -      0.0 -      -      0.0

+6.60(+) 0.00 -      -      0.0 -      -      0.0

+10.40 3.80 -      -      0.0 -      -      0.0

+11.91 1.51 -      -      0.0 -      -      0.0

+13.14 1.23 2.9    1.45   1.8 -      -      0.0

+15.50 2.36 2.9    2.90   6.8 -      -      0.0

+18.90 3.40 2.9    2.90   9.9 -      -      0.0

+20.23 1.33 2.9    2.90   3.9 -      -      0.0

+21.20(-) 0.97 2.9    2.90   2.8 -      -      0.0

+21.20(+) 0.00 2.9    2.90   0.0 -      -      0.0

+22.20(-) 1.00 2.9    2.90   2.9 -      -      0.0

+22.20(+) 0.00 2.9    2.90   0.0 -      -      0.0

+25.17 2.97 2.9    2.90   8.6 -      -      0.0

+25.90 0.73 2.9    2.90   2.1 -      -      0.0

+28.04(-) 2.14 2.9    2.90   6.2 -      -      0.0

+28.04(+) 0.00 -      1.45   0.0 2.9    1.45   0.0

+37.16 9.12 -      -      0.0 2.9    2.90   26.4

+39.90 2.74 -      -      0.0 2.9    2.90   7.9

+42.92 3.02 -      -      0.0 2.9    2.90   8.8

m m2 m2

42.92 45.0 43.1

NO.4

(t=0.7m) (t=0.5m)



+0.00 0.00 -      0.0 -      0.0 -      0.0 -      0.0

+1.80 1.80 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+6.01 4.21 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+6.60(-) 0.59 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+6.60(+) 0.00 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+10.40 3.80 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+11.91 1.51 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+13.14 1.23 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+15.50 2.36 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+18.90 3.40 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+20.23 1.33 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+21.20(-) 0.97 -      -      0.0 -      -      0.0 -      -      0.0 -      -      0.0

+21.20(+) 0.00 37.1   18.55  0.0 -      -      0.0 -      -      0.0 -      -      0.0

+22.20(-) 1.00 37.6   37.35  37.4 -      -      0.0 -      -      0.0 -      -      0.0

+22.20(+) 0.00 2.1    19.85  0.0 -      -      0.0 -      -      0.0 -      -      0.0

+25.17 2.97 2.1    2.10   6.2 -      -      0.0 -      -      0.0 -      -      0.0

+25.90 0.73 2.1    2.10   1.5 12.7   6.35   4.6 11.9   5.95   4.3 11.6   5.80   4.2

+28.04(-) 2.14 2.1    2.10   4.5 12.5   12.60  27.0 11.7   11.80  25.3 11.4   11.50  24.6

+28.04(+) 0.00 2.1    2.10   0.0 12.5   12.50  0.0 11.7   11.70  0.0 11.4   11.40  0.0

+37.16 9.12 2.1    2.10   19.2 10.8   11.65  106.2 10.0   10.85  99.0 9.7    10.55  96.2

+39.90 2.74 1.8    1.95   5.3 -      5.40   14.8 -      5.00   13.7 -      4.85   13.3

+42.92 3.02 -      0.90   2.7 -      -      0.0 -      -      0.0 -      -      0.0

m m3 m2 m2 m2

42.92 76.8 152.6 142.3 138.3

NO.5

As



 Co

(No.  1)

(B=1.0m)

(1) 1.4×1.0 = 1.40 1.4 m3

(2) 15.4×1.0 = 15.40 15.4 m3

( 2) 1.0 2.5m 16.8×1.0 = 16.80 16.8 m3

Co

Co 2.04×3.0 = 6.12 6.1

BOX( 1.00m) L=5.00m( )

(1.20×1.20-1.00×1.00)×5.0 = 2.20 2.2

HP 500( ) L=35.00m( )

(0.584^2× /4-0.500^2× /4)×35.0 = 2.50 2.5

1.3×1.8×2.5 = 5.85 5.9

2.0×0.5×10 = 10.00 10.0

26.67 26.67 m3

Co 0.79×3.0 = 2.37 2.4 m3

                         



( )



24-12-25(20) 103.2 3

18-8-40 1.3 3

( )

18-8-40 11.4 3

220.8 2

4.2 2

( ) 13.3 2

103.2 3

1.3 3

400 0.90

900 39.56

t=10mm 16.7 2

CF-200 24.6

CF-150 8.5
VP20 L=500

D16 L=1000 109.0

JIS K 5516 1 ( ) 3.2 2

D13 4.2 ton

D19 2.6 ton

4m 2.8 m3

( )
NO.1

(SD345)

(SD345)



( )
(No.1)

1 2

24-12-25(20) 1.66   18.37  4.29   5.98   1.08   64.59  7.25   103.2 m3

 18-8-40 -    1.00   -    -    0.31   -    -    1.3 m3

18-8-40 0.36   1.27   0.37   1.63   0.35   7.43   -    11.4 m3

8.42   42.11  6.90   9.88   6.21   120.36 26.88  220.8 m2

 -    3.09   -    -    1.15   -    -    4.2 m2

 0.54   1.54   0.79   1.84   0.53   8.03   -    13.3 m2

1.66   18.37  4.29   5.98   1.08   64.59  7.25   103.2 m3

 -    1.00   -    -    0.31   -    -    1.3 m3

400 -    0.90   -    -    -    -    -    0.90 m

900 -    -    -    -    -    39.56  -    39.56 m

t=10mm 0.77   3.30   0.88   0.44   -    5.33   5.94   16.7 m2

CF200 -    7.91   0.60   -    -    16.11  -    24.6 m

 CF150 -    -    -    -    -    -    8.53   8.5 m
VP 20 L=500
D16 L=1000 9.00   31.00  9.00   -    -    60.00  -    109.0

JISK5516 1 ( ) -    2.07   0.66   0.44   -    -    -    3.2 m2

(SD345) D13 0.143 0.821 0.159 0.298 0.084 2.486 0.231 4.222 ton

(SD345) D19 - 0.284 - - - 2.341 - 2.625 ton

4m -    2.78   -    -    -    -    -    -    2.8 m3



  

(No.  1)

                         

24-12-25(20) 0.20×1.80×2.20+0.20×0.20×1.90 = 0.87

(0.20+1.10)/2×1.80×0.15×2 = 0.35

(0.20+0.30)/2×0.80×2.20 = 0.44

= 1.66 1.66 m3

18-8-40 1.50×0.10×2.40 = 0.36 0.36 m3

= 1.98

= 4.68

0.80×2.20 = 1.76

8.42 8.42 m2

0.10×1.50×2+0.10×2.40 = 0.54 0.54 m2

= 1.66 1.66 m3

t=10mm 0.15×1.10×2+0.20×2.20 = 0.77 0.77 m2

VP 20 L=500

D16 L=1000 9 = 9.00 9.00

kg

(SD345) D13 142.6 = 142.6 0.143 ton

(1.80×2+2.20)×0.20+2.20×0.20+1.90×
0.20

(0.20+1.10)/2×1.80×4



  

(No.  1)

                         

24-12-25(20) = 22.07

(1.50×1.00-0.30×0.15/2)×0.15×2 = 0.44

-(0.1652^2× /4×1.14) =  0.02

=  0.20

=  3.84

-0.20×0.40/2×0.60×3 =  0.07

=  0.01

18.37 18.37 m3

18-8-40 = 0.65

= 0.35

1.00 1.00 m3

18-8-40 (4.25+0.35+0.70)×0.10×2.40 = 1.27 1.27 m3

= 20.06

= 5.96

= 0.60

= 10.02

= 5.47

= 42.11 42.11 m2

(1.70×0.24+0.48×0.24/2)×0.75

(0.26+1.82+0.80)×2.20-1.050^2× /4

-(0.412^2× /4×0.82)-(0.470^2× /4×
0.55)

(1.50×1.00-0.30×0.15/2)×4+0.15×0.15
×2

0.20×0.40/2×3×2+0.20×0.60×3

10.03×2.20

-(0.120^2× /4×0.29)

(1.50×1.20-(1.20+0.90+0.60+0.30)×
0.24)×0.60

-(1.050^2× /4×3.30)-(0.912^2× /4×
1.50)

10.03×2

(2.80+0.50+0.25+1.40)×2.20-1.050^2×
/4



(No.  2)

                         

= 2.88

= 0.21

3.09 3.09 m2

= 1.54 1.54 m2

= 18.37 18.37 m3

= 1.00 1.00 m3

t=10mm = 1.52

(1.86+1.55)/2×1.55-1.050^2× /4 = 1.78

= 3.30 3.30 m2

CF200 2.54+5.37 = 7.91 7.91 m

VP 20 L=500

D16 L=1000 11+20 = 31.00 31.00

JISK5516 1 ( )(0.64+0.30)×2.20 = 2.07 2.07 m2

kg

(SD345) D13 820.7 = 820.7 0.821 ton

kg

(SD345) D19 284.4 = 284.4 0.284 ton

4m (2.50+2.55)/2×0.50×2.20 = 2.78 2.78 m3

400 0.90 = 0.90 0.90 m

(0.80×2.20-0.470^2× /4-0.18×
0.60)+0.15×0.15×2

(0.20+0.68)/2×0.24×2

(4.25+0.35+0.70)×0.10×2+2.40×0.10×2

(1.50×1.20-(1.20+0.90+0.60+0.30)×
0.24)×2+0.24×0.60×5



  1

(No.  1)

                         

24-12-25(20) = 4.58

0.30×0.15/2×0.15×2 = 0.01

-(0.262^2× /4×0.20) =  0.01

=  0.16

=  0.01

-0.20×0.40/2×0.60×5 =  0.12

4.29 4.29 m3

18-8-40 (1.33+0.11+0.10)×0.10×2.40 = 0.37 0.37 m3

= 6.90 6.90 m2

= 0.79 0.79 m2

= 4.29 4.29 m3

t=10mm 0.40×2.20 = 0.88 0.88 m2

CF200 0.6 = 0.60 0.60 m

VP 20 L=500

D16 L=1000 9 = 9.00 9.00

JISK5516 1 ( )0.30×2.20 = 0.66 0.66 m2

kg

(SD345) D13 159.2 = 159.2 0.159 ton

2.08×2.20

2.08×2+0.30×0.15/2×4+(0.35+0.40)×
2.20+0.20×0.40/2×5×2+0.20×0.60×5

(1.33+0.11+0.10)×0.10×2+0.10×2.40×2

-(0.412^2× /4×0.80)-(0.470^2× /4×
0.35)

-(0.060^2× /4×(0.78+0.10+0.39))



  2

(No.  1)

                         

24-12-25(20) = 6.38

=  0.02

-0.20×0.40/2×0.60×16 =  0.38

5.98 5.98 m3

18-8-40 (6.59+0.11+0.10)×0.10×2.40 = 1.63 1.63 m3

= 9.88 9.88 m2

= 1.84 1.84 m2

= 5.98 5.98 m3

t=10mm 0.20×2.20 = 0.44 0.44 m2

JISK5516 1 ( )0.20×2.20 = 0.44 0.44 m2

kg

(SD345) D13 298.1 = 298.1 0.298 ton

2.90×2.20

2.90×2+(0.20+0.20)×2.20+0.20×0.40/2
×16×2+0.20×0.60×16

(6.59+0.11+0.10)×0.10×2+0.10×2.40×2

-(0.060^2× /4×(6.14+0.28))



  

(No.  1)

                         

24-12-25(20) (0.20×1.42+0.91×0.15)×2.20 = 0.93 +

0.71×1.42/2×0.15×2 = 0.15

= 1.08 1.08 m3

18-8-40 (0.21×0.60+0.25×0.30)×0.60 = 0.12

= 0.19

= 0.31 0.31 m3

18-8-40 1.47×0.10×2.40 = 0.35 0.35 m3

= 2.84 +

0.71×1.42/2×4+0.71×1.90 = 3.37

= 6.21 6.21 m2

= 0.48

= 0.67

= 1.15 1.15 m2

1.47×0.10×2+0.10×2.40 = 0.53 0.53 m2

 = 1.08 1.08 m3

 = 0.31 0.31 m3

kg

(SD345) D13 84.2 = 84.2 0.084 ton

(0.20×1.42+0.91×0.15)×2+0.91×2.20

(0.21×0.60+0.25×0.30)+(0.21+0.25)×
0.60

((0.03+0.39)/2×0.72+(0.39+0.22)/2×0.08-0.17×
0.08/2)+(0.03+0.22+0.19)×1.15

((0.03+0.39)/2×0.72+(0.39+0.22)/2×
0.08-0.17×0.08/2)×1.15



  

(No.  1)

                         

24-12-25(20) = 64.59 64.59 m3

18-8-40 = 7.43 7.43 m3

= 113.25

((1.55+1.86)/2×1.55-1.050^2× /4)×4 = 7.11

120.36 120.36 m2

= 8.03 8.03 m2

= 64.59 64.59 m3

t=10mm ((1.55+1.86)/2×1.55-1.050^2× /4)×3 = 5.33 5.33 m2

CF200 5.37×3 = 16.11 16.11 m

VP 20 L=500

D16 L=1000 20×3 = 60.00 60.00

kg

(SD345) D13 492.1+1674.6+319.6 = 2486.3 2.486 ton

kg

(SD345) D19 474.6+1550.2+316.4 = 2341.2 2.341 ton

900 41.06-1.50 = 39.56 39.56 m

((1.55+1.86)/2×1.55-1.050^2× /4)×
(7.32+12.15×2+4.73)

0.10×2.06×(7.32+12.15×2+4.73-0.30)

1.55×1.005×(7.32+12.15×2+4.73)×2

0.10×(7.32+12.15×2+4.73-0.30)×2+0.10
×2.06×4



  

(No.  1)

                         

24-12-25(20) = 8.98

=  1.73

7.25 7.25 m3

= 32.19

=  5.31

= 26.88 26.88 m2

= 7.25 7.25 m3

t=10mm = 5.94 5.94 m2

CF150 8.53 = 8.53 8.53 m

kg

(SD345) D13 230.9 = 230.9 0.231 ton

(0.30+1.01)/2×3.55×3.86

(0.50+0.81)/2×1.55×1.005×2+0.50×
1.55+0.81×3.86

-(1.55+1.86)/2×1.55×(0.50+0.81)/2

(0.30+1.01)/2×3.55×2+3.55×1.005×
3.86×2

-1.55×1.005×(1.55+1.86)/2×2



Zn

( ) (kg)

808.7 808.7

200.6 200.6

120.3 120.3

379.2 379.2 1.0 1.0 380.2 16.37

175.0 175.0 0.3 0.3 175.3 7.35

35.0 35.0

554.2 554.2 1.3 1.3 1164.6 1720.1 23.72

    1720.1 kg

( ) 0.00

( ) 0.00

23.72

Zn 0.0 kg

(kg)

(kg)

( )



1 / 8

1 FC200 900×900 1 612.1 kg/ 612.1

2 SUS304 60 2.450 1.300 1 22.4 kg/ 54.9

3 FC200  -60 1 127.0 kg/ 127.0

4 SUS304TP 80A×1200L( ) 1 10.2 kg/ 10.2

5 SUS304 60 1 4.5 kg/ 4.5

808.7 0.00 0.00 0.00 0.0

kg m
2

m
2

m
2 kg

   ZnNo         



2 / 8

1 CAC403  250 1 81.6 kg/ 81.6

2 SUS304 250 1 18.2 kg/ 18.2

3 SUS304TP 40A(t=3) 8.200 1 3.41 kg/ 28.0

4 SUS304 40 3 4.10 kg/ 12.3

5 FC200 250 1 38.4 kg/ 38.4

6 SS400 250 1 22.1 kg/ 22.1

200.6 0.00 0.00 0.00 0.0

kg m
2

m
2

m
2 kg

   ZnNo         



3 / 8

1 CAC403 150 1 37.4 kg/ 37.4

2 SUS304  150 1 12.7 kg/ 12.7

3 SUS304TP 32A(t=3) 11.200 1 2.97 kg/ 33.3

4 SUS304  32 4 4.00 kg/ 16.0

5 FC200  150 1 9.8 kg/ 9.8

6 SS400  150 1 11.1 kg/ 11.1

120.3 0.00 0.00 0.00 0.0

kg m
2

m
2

m
2 kg

   No         Zn



4 / 8

1 SUS304 PL6 2.846 × 1.500 1 47.58 kg/ 203.1 8.54

2 SUS304 PL6 0.367 2 47.58 kg/ 34.9 1.47

3 SUS304 PL6 3.506 × 0.150 2 47.58 kg/ 50.0 2.10

4 SUS304 PL6 1.275 × 0.878 1 47.58 kg/ 53.3 2.24

5 SUS304 PL6 0.104 1 47.58 kg/ 4.9 0.21

6 SUS304 PL6 1.652 × 0.150 1 47.58 kg/ 11.8 0.50

7 SUS304TP 150A(t=4) 0.845 1 16.10 kg/ 13.6 0.88

8 SUS304TP  150A 1 5.78 kg/ 5.8 0.37

9 SUS304 16 0.050 23 1.59 kg/ 1.8 0.06

379.2 0.00 0.00 16.37 0.0

kg m
2

m
2

m
2 kg

   ZnNo         



5 / 8

1 , SUS304 M12×60 12 0.08 kg/ 1.0

1.0 0.00 0.00 0.00 0.0

kg m
2

m
2

m
2 kg

   ZnNo         



6 / 8

1 SUS304 PL6 1.275 × 0.800 1 47.58 kg/ 48.5 2.04

2 SUS304 PL6 0.104 1 47.58 kg/ 4.9 0.21

3 SUS304 PL6 1.652 × 0.150 1 47.58 kg/ 11.8 0.50

4 SUS304 PL6 1.275 × 1.491 1 47.58 kg/ 90.5 3.80

5 SUS304 PL6 0.142 1 47.58 kg/ 6.8 0.28

6 SUS304 PL6 0.804 × 0.306 1 47.58 kg/ 11.7 0.49

7 SUS304 16 0.050 10 1.59 kg/ 0.8 0.03

175.0 0.00 0.00 7.35 0.0

kg m
2

m
2

m
2 kg

No            Zn



7 / 8

1 , SUS304 M12×60 4 0.08 kg/ 0.3

0.3 0.00 0.00 0.00 0.0

kg m
2

m
2

m
2 kg

No            Zn



8 / 8

1 SUS304TP 50A(t=3) 1 35.0 kg/ 35.0

35.0 0.00 0.00 0.00 0.0

kg m
2

m
2

m
2 kg

   ZnNo         





35cm

14.7 2

5.1 3

4.9

3.1 3

2.0 3

300 13.5

NO.1



 

(No.  1)

                         

35cm

(4.16+4.90)/2×3.24 = 14.68 14.7 m
2

C-40 (4.16+4.90)/2×1.12 = 5.07 5.1 m
3

4.9 = 4.90 4.9 m

4.90×0.64 = 3.14 3.1 m
3

4.90×0.4 = 1.96 2.0 m
3

300 13.5 = 13.50 13.5 m



 [ ]

(No.  1)

                         

1 4.9m

= 0.53 0.53 m
3

= 2.21 2.21 m
2

= 0.53 0.53 m
3

((0.15+0.30)/2×0.35+0.30×0.10)×4.9

(0.15+0.30)×4.9





  ( )

(No.  1)

                         

 

( ) DNO.0 DIP.1 (2.9+2.2)/2×2.8 = 7.1 L=2.8m

DIP.1 DEP (2.2+0)/2×8.3 = 9.1 L=8.3m

= 16.2 16.2 m
3

DNO.0 DIP.1 (2.6+2.0)/2*2.8 = 6.4

DIP.1 DEP (2.0+0)/2*2.8 = 2.8

9.2 9.20 m2


