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a)              Wash load 
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Qs=（4*10－8～6*10-6）x Q2 
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Qs：Wash Load（ 3）、Q           ( 3/

      ) (     

            

         )

 

               V（ 3）= 6,0 x 10-6 x 0,0842 ( 3/

      

) x 60 (

      

)×60 (   ) x 24 (    ) 

x 365 (   ) =1,3 3/    

     

                3,9   /     (= 1,3 / 33,57 = 0,039 )                  

b)                        (TSS) 

                                                             2017          

                                       D50 = 0,0228                      

          0,075                85%                  

                                                             2107             

    2018                    135NTU                                  (TSS)    

       2                     55    / 55         15%        85%         

                                            

               V( 3) = 0,084 3/

      

 x 60

      

 x 60    x 24     x 1000     x 

0,055  /     x 0,15÷1000   x 365    = 11,5 3/    

     

                34   /     (=11,5/33,57=0,34 )                   

              TSS                        gravel (             )      

          2                                                                 

              

       

                                   

3)        (              ) 

                    

       

                     11,5 3 /     (      34   

/    )                                                      

                                         

a)        

①                   

                                                                

                                                      600 × 600    
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-                                                                        

                                                       

-                                                                        90 

                                                                      15       

          

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Season Dry

Water Route
Intake→
Transmission
Pipe

Tank Condition Tank Cleaning

Dry Season Rainy Season

Intake→Transmission Pipe Intake→Elevated Tank→Transmission Pipe

No Use In Use
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1)                

                                                 vertical mixed flow pumps        

                            horizontal type 

          

                            

                          

                                             

a)               Double Suction 

Volute Pump 

 

                                                 

                                          

       

b)               Vertical, Mixed 

Flow Pump 

 

                                              

                           (intermediate shaft 

bearings)                                        

              

c)                   

 

                                                

                         (mechanical seal and bearings)

  

               JICA 

 

                                                                         

      horizontal type, double suction volute pump                              

                         

2)                             

             

          (C)                                                        

          130                                                            

                                                              110 

                                                                          

                                       

    

     

    2-2-22              

             
                   

          

               

    

                           0,6  0,6  

                              2  2  
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Friction Losses from Pump to Elevated Tank 2,6  - 

                                 

    

- 25,3  (C=110) 

                               

    

20,8 ~ 23,8  - 

                               

    

 2,2 ~ 5,2  

                 29  34  

                    JICA 

 

    2-2-23                             

                        

                    Horizontal, double suction volute pump 

      2       

       3 630 3/    (2,52 3/   ) 

              34  

                   45kW 

          150   

         SS1500min-1 

               JICA 

3) Water Hammer 

a)                 

          Water Hammer                                            

                                                                    

b)                    

                                                 

       

        

Water Hammer          flywheel        

 

     

        

1)                          

                                                                            

     EDC 22 kV                    600   

2)                          
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                                         10 hours                        

                                 

3)              

                                                                    

                                    

a)                           1       

b)                                     1       

c)                             1       

4)                   

                                                                     

                                                                     

                          6.4                                          

                                                                

                                                                         

                                                  

                            

a)              (block signal)                                 1           

b)                             1 (4-20mA) 

c)                                     2 (4-20mA) 

d)                   1 (4-20mA) 

e)         /                      4           

f)         (                         )      2           

                                  

                                              2-2-24  

    2-2-24                              
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7,260 3/    

 

7260 3/    1    (      

      ) 

                  7.0  

          .  6.1  

       19.7       

      4.0  

     

              (0.5    )      

        ,            ,            

   ,                              

                             

          

                                 

                 

      1 (        ): B7.00  x L14.00  x 

H3.10  (                   ) 

            (        ): B7.50  x L6.00  

x H1.5  (                   ) 

      

          

                        

                                      

                     (5.04 3/   , 36 , 

45kW x 2sets)                    

                (3    )            

                                 

    

                                     

                 

      B6.00  x L6.00  x H2.40  (        

           ) 

      

       

               (power 

board)                     

                     

              

Earth Coffer Dam 

                              

H=4  L=60  

               JICA  
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FL=41,400  

H=24  

FL=21,675  
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2-2-2-4              

               

1)                       

                                                                 10%   

   

     

           

       

                                   7,260  3/    3. 

2)                     

                                                        4                   (  

             )                 (                     )              (    

  )                                                                               

                

3)                      

                  2-2-19                                                           

                                                                          

                                                                

 
                         8.3          -                          WTP                  

      

     

             WTP        ,                          ,                 4   

               JICA 

    2-2-19                     

 
3                                = 6,600  3 /     ×1.1 = 7,260  3 /     

4                              (HWL + 19.175  , LWL + 16.175  )                                       (WL+ 

21.300  )             2.125      5.125                                                     
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       5                                                                      

          ductile cast iron pipe                            (                ) 

                                                       ISO  

                

                             350                                            

                 6 ,                                                      

                                                7   

                              

        4                                                               

                                                                              

               

         

                                             

             2-2-2-6                                                         

                                     

                          

                                                            

                     

                                                  (                    

         )                2-2-20         2-2-25  

 
5                                                                                            

     DCIP   

6                                         0.3  /

             

                                             

                                  1  /

      

  

7                                      (LWL + 16.175  ),                       (WL+ 21.300  ) 
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               JICA 

    2-2-20                     

 

    2-2-25                      

               JICA 

2-2-2-5                          

         WTP  

        WTP                         DIH                                 

                                                                              

                    

                          

                                                                               

                                                                       

                                          (                                      

     )                                

     

                     

     

 

             

      DCIP,           400   8.3    

                       

         (SP),           350   
4       
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                   PAC (                   )              ,                   
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2)                              
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3)        
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1)                          

                                                                     

                                         

            

                     

      (1) 

     

                         (                      weir method)     (2) 

     

                         (                                   )  
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100-300 

         The Japanese Design Criteria for Water Supply Facilities 
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1-5 

         The Japanese Design Criteria for Water Supply Facilities 

          
     

     

   

          

              

                      
  

                 

            

          

          

                    
  

                         
  

               

     O&M 

         

             

              

                   

                     

                      

            

           
   

(                    ) 
      

          

* 
0.1 1.6   1.0   

Treated 
water 

Raw 
water
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                                     1.0 

               JICA 

2)                      

                                                                            

                                                                               

          

           

                      (                                  ), 

       

                         (

         

             horizontal shaft turbine 

method, 

     

            vertical shaft turbine method)                           
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2-27                  

     

                

3)                   

                                                                          

                                     ,                                

    ,                                         suspended solid contact        

Suspended solid contact                                                      

                                                                          

         2000s      2-2-28                                               
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4)                        

                                                                                

     

                                                                  

                                                  

                     

           

         

   ,     

                   

     

 self-

balancing       2-2-29                       

     

                

     

 self-

balancing                                             

     
 self-balancing     

     

                                                                           

                        

    2-2-29            

         

             

          

     

             

      

Self-Balancing 

           

  

           

    

         
     

                

(                     ) 

                             

     

                                        

    

     

                              

       

             

                               

               

(                 ) 

                                      

                   

          

      

                 1~2      

     

 self-

balancing 

                 1-2        

     

         

    

     O&M 

                               

                                         

                  /                   

                

                                     

                

          * 

    

        

        1.0 

    

        

        1.0 

(               ) 

                  1.0 

(                ) 

    

        

        1.1 

    

        

        0.05 

(             ,              ) 

                  0 (   ) 

         

*       

              

                        1.0 ,                JICA 

        ;     
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Self-Balancing          

            

        (siphon type)                        

     
   

                                                                            

                 

     

                                          JICA    

         

     

                                                           

                

                                                                           

                                                                         

                                        JICA                  

     

       

                                                                          

                             (an internal and an external type)  

                            7.2 "          "                            

                                                    

     

           

     

           

     

                                                             

                                                                    

                         "                       "     "              

              "                        

    2-2-30                                  

    2-2-30                               

        

                       

                        7,260  3/    

                                        ,                      ,                    ,      

                                       (        G1, PI-1     PI-6, PR-1     PR-4) 

                                                            (        PT-1) 

                                                                (        PT-1     PT-16)

                                                                      (        PT-2) 

                  /                                                                  

             

    2-2-31                                                         

        

①                                                                

                                                              

O&M  
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②                                          (               )    

             

     O&M       (  . 

         

        )                      

                    

③                                                            

                   "Waterworks Facility Design Guidelines 2012 (Japan Water Works 

Association)"                                                                 

                                                                   

            

    2-2-31                              

          

1. 

                                                                            

                                                                              

          

2. 

                      (        PT-2     PT-5, PT-10, PT-11)                                 

                                                                        

                                                      

3. 

                                                                                  

                                     (                                           

          )        

     

                                 

4. 

                                                                                

                                                                                  

       

5. 

                                                                            

                                                              "The Design Criteria 

for Water Supply Facilities 2012 (Japan Water Works Association)". 

6.                                                                                

7.                       

     

 self-balancing                  

8. 
               110  /                                                150  /               

             

9.           

            

  1.5                        2.0                   

10.                                           

11.              weir                                       

12. 

             weir                                                             
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13. 

         

        "           +           "  (      "           +           "      

                   ) 

14. 
                           80 – 100   ,                         0.8 – 1.0   ,           

                   1.6  

15.                                                                       

16. 
                                                                 

     

           

         

17.                                                

18.                                                   

19.                                                        (strainer)  

20.                ,       ,        ,                                               

21. 

                ,       ,        ,                                                 

                                                                                

                

22. 

                ,       ,        ,                                                     

                       2                  ,         2                          3-way 

solenoid valves       2                                            

23. 
                                                                            

                                

 

                                       

                                              7,260   3 /                          

                                                                

                                       2-2-22         2-2-23  

(                           ) 

・                                                 (            )      

                                                                       

・                                                

・                    
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    2-2-22                                       

 

    2-2-23                                      

Sedimentation Basin Sedimentation Basin 
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1)                 

                                                                     

      

                                                                

・                                                                 

         

・                                                             

・                                                                              

                         

                                                                          

     

                                                                   

                                                            2-2-24              

                                                  

 

    2-2-24                                        

2)            /             

•                           

         

    

            

          

•                                                             

•                                              

•                                                           
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1) 

     

                         

                                                                       22 kV, 

50 Hz      EDC             ,             400 V                                   

                                    

2)                          

                                                                  

                                                                                   

                                                   10                  

                          400 V                                  (changeover board )     

                      

3) 

     

                  

                 400 V                                                       

                                                                             

         

4)              

                                                                           

                                

・              

・                                  

・                 

・               

5) 

     

                  

                                                                       

                         (graphic monitoring board)                          

                                              

6)           
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7)                   

                                                                   

                                   1                             3 

      (   local stations)                                                       

                                                                          

                                          local stations       4                    

                                                       

                                

    2-2-32                                        

    2-2-32                                          

    

                       

                           7,260 3/   ,                 

        

 6,600 3/    

             

         

      

                      

1                      1.50 ×      3.90 ×      4.70  

   (V): 27.5 3,                 (T)  5.5    (             ≧1.5   ) 

         

                      

1    

            

                       

                  1.50 ×      1.50 ×     4.12  

   (V): 9.27 3,                 (T): 1.83    (             1＜T＜5   )

          

                      

2    

    

     

                                        

              5         

                       

      G  10 – 75 (1/s) 

      GT  23,000 – 210,000  

     7.00 ×      3.65 ×                3.76  (      4.50 ) 

       

                      

2    

              

                                    +               

                       

     7.00 ×      20.00 ×            4.40  

                    Q/A=18.0  /    (        15-30  /   ) 

          (V)  0.08 /    (        0.40 /            ) 

                             4    
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                           7,260 3/   ,                 

        

 6,600 3/    

             

(        ) *        Self-Balancing Type 

                  2.50 ×      6.00  

           1.0  

                               

         (V)  121 /    (              120-150 /   ) 

         

                  +        

              

                                           (Flat Slab Structure) 

2    

                   (V)  1,152 3(576 3×2  ) 

            (H)  4.00  (              3-6 ) 

                (T): 8.4     (                                   ) 

                  12.00 ×      24.00 ×     4.00  

           

                      

2    

   (V): 228.8 3(114.4 3×2  ) 

(                                  ) 

                       

     4.00 ×      11.00 ×            2.60  (      5.60 ) 

           

                      

4    
        (A):536.8 2 (                   11.0 ×      12.2 ＝134.2 2) 

(                      

     

                          

                                                ) 

     

       

   

                                     (PAC) 

         

                                                         

1       

                             (                              

                ) 

         

                      (                  ) 

                            (        ) 

         

                                                     

           

(       ) 

                           350KVA 

1                       

   

        

                     ,     3    ,               (A)  425.8 2 

1 

(          )                 ,           ,                    ,          

                            (             

                   ) 

      1                      ,                 



2-76 

    

                       

                           7,260 3/   ,                 

        

 6,600 3/    

             

      2                   

         

                     ,     1    ,        (A)  266.7 2 

1 (          )               

       

,           ,          ,      

      ,          

*              2-2-2-5- (3) -4)                                                           

             

               JICA 

2-2-2-6             

               

1)          

        8                                2-2-25                              

                    

 

               JICA 

    2-2-25                   

 
8                                                                                          

                    MIH  
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2)                     

                            

       

                                    

375,5  3 /            

        

        

       

        6 600  3/           24 

                        9             1,3  

                

                                                                   

                                                                       

              

        

                                                     

      

-                                                        100%          

             (         3 200 3/   )   

-                                                          

                        

-                                                                     

                                              

                                                                  

                                            

             

                   

                                             

 

1)             

    

               

                                                              8              

                                                                      

    2-2-26         2-2-27                                  

        

            

                                                2006             

                                                            

                                                             

                             

                                

          

  

 
9           1.50                                   MIH              1.3                     

              1.7                                                        
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-                                            

     

          

                                                                 

                                           

-                                                               

-                                                               

                                         

         

  

-                                                              

                                                             

                                                        10 

 

 

               JICA 

    2-2-26             

    

                 

 
10                                                                               i)      

                                                                

     

               

       

          

              ii)                                                                                    
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               JICA 

    2-2-27                      

    

                 

2)                   

                2-2-33              11                                  

                                        inverter  

    2-2-33                            

     

Plan A            (           inverter-

                               )    

      WTP 

Plan B        (             WTP              

   ) 

      

      

-                                         

        

-                                       

             

-              (            ,          

     ,        ,                      ) 

-                                   

      

     

                                           

                            

        

-                                          

       

-              (            ,          

     ,      ,        ,              

        ) 

 
11                                                                                    50        
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