
 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

   

 

 
  



 

 

 

1.  

40 ( )
0.5 /h

20000(m3/h)
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1.1  
(1)   

 (m3/h) 
 : (m3/h) 
 : 60 (kW)( ( ) ) 
 : 1.004652(kJ/kg ) 

  : 1.2(kg/m3) 
 40( ) 

 28.5( ) 
 

(2)  
 (m3/h) 

 : 0.5 /h (m3/h) 
 : 26000(m3) 

 
1.2  
(1) (m3/h) 

 (m3/h) 
 : (m3/h) 
 : 20 (kW)( ( )) 
 : 1.004652(kJ/kg ) 

  : 1.2(kg/m3) 
 40( ) 

 28.5( ) 
 

(2)  
 (m3/h) 

 : 0.5 /h (m3/h) 
 : 16000(m3) 
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SS3-2 
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SS3-1 
 

S16 
 

S13 
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V3 
 

V2 
 

SS3-2 
( ) 

 

 

N

S5 
( ) 

S14 
( 3) 



 

 

 

 1  
   (*)  

SS1   m2   
S1  (*) m2 0  
S2  (*) m2 0  
S3 (BP)  

(*) 
m2 0.34  

S4 ( ) (*) m2 0  
S5  (*) m2 0.467  
SS2  m2   
S11 1  m2 0.06  
S12 2  m2 0.08  
S13  m2 0.2  
S14 3  m2 0.06  
S15  m2 0.98  
S16  m2 0.42 

SS1  

SS2  
SS3-1  m2 2.33 

 
SS3-2  m2 2.34 

 
(*)  
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2.3  

 
      (1) 
      (2) 

 
   20000(m3/h) 
   10000(m3/h) 
 :      1  
     1  
    1  

 (m/s)   
 (m/s)   
 (m/s) 

 
 

       (3) 
       (4) 
       (5) 

 
    0(Pa) 
  (Pa) 
 (Pa)  

    2.00(-) 
    1.2(kg/m3) 
     9.81(m/s2) 

 
0(Pa) (3) (5)  

       (6) 
       (7) 

      (8) 
 
(6) (8) (1) (2) P1 P2  
 

  



 

 

 

2.4  
2.3

 
 

    
 

 
 

P1  Pa -1.28 -1.38 
P2  Pa -1.22 -1.20 

V1 
 

 m/s 3.2 3.4 

V2  m/s 3.2 3.1 

V3 
 

 m/s 0.68 1.2 
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1.  
 

  
 

 
 

  Ss 
 
2

 
(JEAG4601 -

1984)

 

 1
 

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

 



 

 

 
 1  

 
2.  

1.2 ( 0.99G 0.29)
1.2 (

0.94G 0.54)  
 

F  
  

  
  

  
  

 (=0.25) 
 

F  
  

F  
  

 

(1)SFP  (3)SFP  

(4)SFP  

(2)SFP  



 

 

3.  
 

D  
Ss  Ss  
1.5fs  

SSB-3121.3  
1.5fc  

 
1.5fb  

 
 

 
 

1  
   

D+Ss 1.5fs 1.5fc 1.5fb 

 



 

 

II.  
1.  
1.1.  

 
 

2.  
(1) 

( =0.25)*

 
 

(*) -
- ( U92037)

 
 

3.  
3.1.  

 
  



 

 

3.2.  
 1  

 
 1  

   
(MPa) 

SFP   SS400  280 
 161 
 280 

D/S  
 A6061T6  252 

SFP   SS400  280 
 161 
 280 

 SS400  280 
 161 
 280 

 SS400  280 
 161 
 280 

SFP   SS400  280 
 161 
 280 

 SS400  323 
 161 
 280 

SFP   SS400  323 
 161 
 280 

 
  



 

 

4.  
4.1.  (Ss) 
4.2.   T.P.38484 
4.3.  

0.94G 0.54G 
4.4.    

 
5.  

 2

 
  

 2  

   
(MPa) 

 
(MPa) 

SFP   SS400  280 146 
 161 46 
 280 167 

D/S  
 A6061T6  252 73 

SFP   SS400  280 244 
 161 17 
 280 246 

 SS400  280 270 
 161 20 
 280 273 

 SS400  280 52 
 161 3 
 280 53 

SFP   SS400  280 23 
 161 6 
 280 26 

 SS400  323 201 
 161 13 
 280 203 

SFP   SS400  323 57 
 161 2 
 280 58 



 

 

6.  
6.1. SFP  
6.1.1  

SFP  2 SFP
SFP

D/S
 

 
 2 SFP   

 

SFP  

 
 

A  

A  

(D/S 20 ) 

D/S  

 

D/S  

D/S  

L 1
=2

25
 

 

 

 

( mm) 

  

N 

 



 

 

 
6.1.2  

(1)  
  

 1 (N) 
 SFP  432000(kg) 

   9.80665(m/s2) 
  0.94 
  0.54  

    0.25 
   20 

 
  

  
 1 (MPa) 
 1 (N mm) 
  225(mm) 
   271000(mm3) 

 
(2)  

  
 1 (N) 
   3811(mm2)    

 
(3)  

  
 1 (MPa) 
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(1)  
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 D/S  2400(mm2) 

  
  



 

 

6.2. SFP  
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6.2.2  
(1)  

  
 (N/mm) 
 SFP    88000(kg) 

  12323(mm) 
 

  
  

  (MPa) 
 (N mm) 

  6748(mm) 
   1350000(mm3) 

 
(2)  

  
 (MPa) 
   11850(mm2) 

  
(3)  

  
 (MPa) 

 
6.2.3  

(1)  
  

  
  (MPa) 
 (N mm) 

  4193 (mm) 
   472000(mm3) 

 
(2)  

  
 : (MPa) 
   6353(mm2) 

  



 

 

(3)  
  

 (MPa) 
 

6.2.4  
SFP ( )  

2

 
(1)  

  
 1 (N) 
 SFP  380 (kg) 
 1   2 

 
  

  
 1  (MPa) 
 1 (N mm) 

     280(mm) 
    8438(mm3) 

 
(2)  

  
 1 (MPa) 
     675 (mm2) 

  
(3)  

  
 1 (MPa) 

 
  



 

 

6.3. SFP  
6.3.1  
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6.3.2  
SFP ( )  

2

 
 

(1)  
  

 1 (N/mm) 
 SFP  570(kg) 
    2 

 
  

  
 1  (MPa) 
 1 (N mm) 
     29(mm) 
 1   2888(mm3) 

 
(2)  

  
 1 (MPa) 
     456(mm2) 

  
(3)  

  
 1 (MPa) 

 
6.3.3  

 
(1)  

  
 1 (N/mm) 
    2 

 
  

  
 1  (MPa) 



 

 

 1 (N mm) 
     42(mm) 
    512(mm3) 

 
(2)  

  
 1 (MPa) 
     192 (mm2) 

  
(3)  

  
 1 (MPa) 

 
  



 

 

6.4. SFP  
6.4.1  
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N  
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A-A  
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42
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 ( mm) 

 



 

 

6.4.2  
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(1)  
  

 1 (N) 
 SFP    960(kg) 

 
  

  
 1  (MPa) 
 1 (N mm) 
    42.7(mm) 
    5880 (mm3) 

 
(2)  

  
  1 (MPa) 
    5880(mm2) 
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I. 2  
1.  
 

  
 

 
 

 B+ 1/2Ss450 
 

4 

 
2

2 ( 3 9 8 B+
2

 
 
2.  
2.1.  

(1) 

 ( 6 )
1/2Ss450

+NS+EW+UD  
 

(2) (1) 1
 

(3) (2) 6  
(4) (3) 10%

 
 
2.2.  



 

 

 

1.2  
 

3.  
 

D   
1/2Ss450 1/2Ss450  
1.5ft   

  
SSB-3121.3  

 SSB-3133  
1.5fs  

 
1.5fc  

SSB-3121.3  
1.5fb  

 
 

 

 
( ) 
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1  1  
      

D+1/2Ss450 1.5ft 1.5fs 1.5fc 1.5fb 1.5ft 1.5fs 



 

 

 

II.  
1.  
1.1.  

 
 

1.2.  
(1) 

SFP

 
(2) 

 
(3) 

1.2  
(4) 

 
 
1.3.  

1-1 1-2  
+EW +UD

NS  

 

 
1-1  



 

 

 

 
1-2  

 
2.  
2.1.  

1.2 1.3  1  

 

 

 
 2   



 

 

 

2.2.  

(6 ) 1.2 

NS  
 

 1  
  

   
 1/2Ss450 1/2Ss450 

 0.77 0.81 
 0.66 1.47 

 
3.  
3.1.  

 2  
 

 2  

   
(MPa) 

 SCM435H  651 
 
3.2.  

 3  
 

 3  

   
 

(MPa) 

MPa  
 

  
 

 SCM435H  651 110 434 

 
 
 
 
 
 



 

 

 

4.  
4.1.   
4.1.1  

(1)  
1 F1 

2  

 

 1 (N) 
     310000(kg) 

      9.80665(m/s2) 
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   1793(mm) 
     1.47 

  
2340(mm) 

   
4034(mm) 

1 F1

1 F2

1 
4  

 

 

 1 (N) 
 ( ) (MPa) 

     95(mm) 
  

145(mm) 
  

25(mm) 
  (M24)   353 (mm2) 



 

 
 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 
 

  

 

 
 

  

 
 

 

 

  

  

  

 

 

 

 

  

    

    

 

 
 

  

                                            

20 3 31 
Ss 600gal

Sd 300gal
 



 

 
 

 

  

  

 

 

 

 

 

  

 

 

 

 

  

  

  

  

  

 

 

  

  

 

 

 

 

 

 



 

 
 

  

   

  
  

  

       

       

 

  

 

  

    

    

 

 

  

  

  

 

 

 

 

 

 
 

 

                                            
2 6 (Hf  4.9snvt) 1

(B4C  1.4snvt)  



 

 
 

 

  

 

  

 

 
 

  

 

 

 
 

 

 

 

  

 

 

 

 

 



 

 
 

 

  

  

 

 
 

  

  

 

  

  

 

  

 

 
 

 

 

  

 

  

 

 

 

 

  

 

 

  

 

  

  



 

 
 

 

 

 

 

  

  

  

 

 

 

 

 

 

  

  

  

  

 

  

 

 

  

  

  

 

 
 

 

 

  

 
 

 
 


