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1)  (  )
1.1  (  ) 

 

 

13 (  1 ) 

     

   

1.1.1 
 

 

 

 

    

 

 Box Model  

 C   =   Q / dWM 

   C   =     ( ./ . .) 

  Q   =    ( ./ )  

 

d   =  (  

)  56.50  

W  =   

  10  ( . . 2555-2564)  (

)    4.5   2.315 /
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   ( )     4:  

   

M  =  Mixing Height   

 . . 2564  Mixing Height 

  4.2.2-1   541.37   

  

 4.2.2-1  Mixing Height   . . 2564 

 

 (Mixing Height) ( ) 
. . . . . . . . . . . . . . . . . . . . . . . . 

681.79 598.72 780.98 657.54 732.82 743.61 830.48 883.50 694.97 702.39 659.30 541.37 

 708.96 
 :    , 2565. 

 8 /  

  250   0.062  (1  

 4,046.856 )  30   

  

(1)  10  (PM10) 
 10  (PM10) 

 United State Environmental Protection Agency, Office of 

Air Quality Planning and Standard. ( 1988). Research Triangle Park NC 27711, EPA-450/4-88-003 

  PM10 Emission Factor   0.000051 lb/ft2  247.5 

./ . .  

  Q = 247.5 ./ . . x 250 . . 

= 61,875.00 /30  

= 2,062.50 /  

= 275.81 / . (1   8 ) 

 C   =   Q/dWM 

C   =   275.81 ./ .X ( ./3,600 ) 

                 56.50 . X 2.315 ./  X 541.37 . 

=   0.00000105 ./ . . 
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   ( )     4:  

   

   10  

 0.00000108 ./ . .  

(2)  (TSP) 

 (TSP) 

 PM10 : TSP  0.30  Midwest Research 

Institute. (1999). Estimating particulate matter emissions from construction operations. Kansas 

City  10   0.00000108 ./ . . 

 (TSP)  0.0000036 ./ . .  

1.1.2 
 

 

 (CO)  (NO2)  (SO2)  (HC) 

  US.EPA  

  Emission Factor  4.2.2-2 

  4.2.2-3 

 4.2.2-2  Emission Factors ( /1,000  )   

     

 
 

 

CO HC NO2 SO2 TSP 

Tracklaying Tractor 10.50 3.01 39.80 3.73 3.03 

Wheeled Tractor 16.30 5.10 41.00 3.73 2.88 

Wheeled Dozer 7.90 2.48 53.90 3.74 5.57 

Scraper 11.80 5.06 50.20 3.74 1.77 

Motor Grader 9.35 2.09 44.80 3.73 3.27 

Wheeled Loader 11.40 3.87 48.90 3.74 2.66 

Tracklaying Loader 7.90 1.58 28.80 3.74 3.51 

Roller 13.70 2.91 58.50 3.73 2.90 

Miscellancous * 11.30 4.16 59.20 3.73 3.61 

 : *  Belt Loaders, Cranes, Pumps, Mixers,  Generators  

 : US. EPA, 1977 
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 4.2.2-3  

 (  8 ./ ) 

          :    ( ) 

 Box Model 

 (Emission Factor)   

(Miscellancous)  4.2.2-2 

  75 /  (  8 ./ )  4.2.2-3 

 

C   =   Q / dWM 

 C   =   ( ./ . .) 

Q   =   ( ./ ) 

=   Emission Factor x  ( .) x 106

1,000 . x 8 . x 3,600 / . 

 

d   =  (  

)  56.50  

W  =    

10  ( . . 2555-2564)  ( )  

  4.5   2.315 /  

 

M  =   Mixing Height   

 . . 2564  Mixing Height 

/ 
 

  
( ) 

 
( / / ) 

 

( / ) 
 (Truck Mounting) 1 5 5 

 (Tractor) 1 15 15 

 (Backhoe) 1 20 20 

 Dumper 1 5 5 

 1 30 30 

 75 /  
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  4.2.2-1   541.37  

  

 10  

(PM10)  

  8 /  

 10  (PM10)  

 Federal Emergency Management Agency (2010)   4.2.2-4 
  

  4.2.2-5 

 10  

(PM10)  

 Box Model  

C   =   Q / dWM 

   C   =     ( ./ . .) 

  Q   =    ( ./ )  

 

d   =  (  

)  56.50  

W  =   

  10  ( . . 2555-2564)  (

)    4.5   2.315 /

  

M  =   Mixing Height   

 . . 2564  Mixing Height 

  4.2.2-1   541.37  

 

 4.2.2-6 
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 4.2.2-4  10  (PM10)   

  

  ( / ) 
Water Truck 0.41 

Diesel Road Compactors 0.34 

Diesel Dump Truck 0.41 

Diesel Excavator 0.32 

Diesel Trenchers 0.46 

Diesel Bore/Drill Rigs 0.50 

Diesel Cement & Mortar Mixers 0.48 

Diesel Cranes 0.34 

Diesel Graders 0.33 

Diesel Tractors/Loaders/Backhoes 1.37 

Diesel Bull Dozers 0.33 

Diesel Front End Loaders 0.35 

Diesel Fork Lifts 1.39 

Diesel Generator Set 0.73 

 : Federal Emeergency Management Agency, 2010 

 4.2.2-5  10  (PM10)  

         

/  

Emission 

Factor 

( /
) 

/
  

( ) 

  
( / ) 

Diesel Dump Truck 0.41 1 0.41 

Diesel Tractors/Loaders/Backhoes 1.37 1 1.37 

 ( / ) 1.78 

 ( / ) 0.49 
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 4.2.2-6  

 

  

1.  (TSP) C   =        Q / dwM 

Q   =           3.61 . x 75 . x 106 

            1,000 . x 8 . x 3,600 / . 

C   =               9.40 ./  

              56.50 . x 2.315 ./  x 541.37 . 

     =   0.000133 ./ . . 

2.  10  (PM10) C   =        Q / dwM 

     =                0.49 ./  

              56.50 . x 2.315 ./  x 541.37 . 

     =   0.0000069   ./ . . 

3.  (CO) C   =        Q / dwM 

Q     =         11.3 . x 75  . x 106 

            1,000 . x 8 . x 3,600 / . 

C   =               29.427 ./  

               56.50 . x 2.315 ./  x 541.37 . 

       =   0.000416  ./ . . 

4.  (NO2) C   =        Q / dwM 

Q     =           59.2 . x 75 . x 106 

            1,000 . x 8 . x 3,600 / . 

C   =               154.17  ./  

              56.50 . x 2.315 ./  x 541.37 . 

       =   0.00217 ./ . . 

5.  (SO2) C   =        Q / dwM 

Q     =           3.73 . x 75 . x 106 

            1,000 . x 8 . x 3,600 / . 

C   = 9.71 ./  

              56.50 . x 2.315 ./  x 541.37 . 

       =   0.000137 ./ . . 

6.  (HC) C   =        Q / dwM 

Q     =           4.16 . x 75 . x 106 

            1,000 . x 8 . x 3,600 / . 

C   =               10.83 ./  

               56.50 . x 2.315 ./  x 541.37 . 

     =   0.000153 ./ . . 
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1.1.3   
  

  TSP, PM10, CO, NO2, SO2  HC 

  1    1   

 (Q)  (Emission Factor) 

   30 ./ .  4.2.2-7 

 Box Model   

 4.2.2-7  (Emission Factor) 

 
 (Emission Factor, / .- ) 

 ( ./ .) NO2
1/ CO1/ TSP2/ PM10

2/ SO2
3/ HC1/

 10 1.93 86.12 0.10 0.02 0.398 16.46 

20 1.68 44.82 0.10 0.02 0.398 9.06 

30 1.69 32.25 0.10 0.02 0.398 6.85 

40 1.81 26.01 0.10 0.02 0.398 5.78 

 10 1.63 3.15 0.26 0.485 0.398 1.15 

20 1.32 2.03 0.26 0.485 0.398 0.86 

30 1.12 1.40 0.26 0.485 0.398 0.66 

40 1.01 1.04 0.26 0.485 0.398 0.53 

 10 27.93 19.55 2.71 0.899 0.398 7.43 

20 22.50 12.57 2.71 0.899 0.398 5.55 

30 19.15 8.67 2.71 0.899 0.398 4.30 

40 17.22 6.42 2.71 0.899 0.398 3.44 

 : 1/Pollution Control Department, 1994 2/ Pollution Control Department, 2003  3/Sandeep and Wongpun, 1998 

C    =  Q / dWM 

   C   =    ( ./ . .) 

  Q   =   ( ./ )  

= Emission Factor x  x 

 

  -      = 0.77  

-    =2  

d   =  (  

)  56.50  
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W  =   

  10  ( . . 2555-2564)  (

)    4.5   2.315 /

  

M  =   Mixing Height   

 . . 2564  Mixing Height 

  4.2.2-1   541.37  

 

 

 4.2.2-8 

 4.2.2-8  

  

1.  (TSP) C   =        Q / dwM 

Q   =   (2.71 ./ .-  x 0.77 . x 2 / . 

           x 1,000 ./ .) / (3,600 / .) 

C   =                 1.159 ./  

               56.50 . x 2.315 ./  x 541.37 . 

     =   0.0000164 ./ . . 

2.  10  (PM10) C   =        Q / dwM 

Q   =   (0.899 ./ .-  x 0.77 . x 2 / . 

           x 1,000 ./ .) / (3,600 / .) 

     =                0.385 ./  

                56.50 . x 2.315 ./  x 541.37 .. 

     =   0.00000544  ./ . . 

3.  (CO) C   =        Q / dwM 

Q     =    (8.67 ./ .-  x 0.77 . x 2 /  

            x 1,000 ./ .) / (3,600 / .) 

C   =               3.709 ./  

               56.50 . x 2.315 ./  x 541.37 . 

       =   0.0000524 ./ . . 

4.  (NO2) C   =        Q / dwM 

Q   =   (19.15 ./ .-  x 0.77 . x 2 / . 

           x 1,000 ./ .) / (3,600 / .) 

C   =               8.192 ./  

               56.50 . x 2.315 ./  x 541.37 . 

       =   0.000116 ./ . . 
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   ( )                                                                                                       4:  

 

                    

 4.2.2-8 ( ) 
  

5.  (SO2) C   =        Q / dwM 

Q   =   (0.398 ./ .-  x 0.77 . X 2 / . 

           x 1,000 ./ .) / (3,600 / .) 

C   =                    0.17 ./  

               56.50 . x 2.315 ./  x 541.37 . 

       =   0.0000024 ./ . . 

6.  (HC) C   =        Q / dwM 

Q   =   (4.3 ./ .-  x 0.77 . x 2 / . 

           x 1,000 ./ .) / (3,600 / .) 

C   =                  1.839 ./  

              56.50 . x 2.315 ./  x 541.37 . 

       =   0.000026 ./ . . 

 

 TSP, PM10, CO, NO2, SO2  HC 

  4.2.2-9   

 30   13

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-12



   -                                                                          
   ( )                                                                                                       4:  

 

                    

 4.2.2-9  
 

 

 

 ( ./ . .) 
TSP PM10

 CO NO2
 SO2

 HC 

1. 
 

0.000153 0.0000134 0.000468 0.002286 0.000139 0.000179 

-

 

0.0000036 0.00000108 - - - - 

-    

 

0.000133 0.0000069 0.000416 0.00217 0.000137 0.000153 

-    

 

0.0000164 0.00000544 0.0000524 0.000116 0.0000024 0.000026 

2. 
 * 

0.068 0.027 0.916 0.0342 0.0104 0.744 

 
(1+2) 

0.068153 0.027013 0.916468 0.036486 0.010539 0.744179 

 0.33(1) 0.12(1) 34.2(1) 0.32(2) 0.78(3) -(4) 
 

 : *   21-24  2565 

   .   

   

 : (1)   24 ( . .2547)  

 
  (2)   33 ( . .2552)  

  
  (3)   21 ( . .2544) 

  1  
 (4)    HC  
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1.2  (  ) 
 

  16    

    1-3 :   

    1-4 :  

    5-10 :  

    5-10 :   

    5-16 :   

    13 :   

    

    2   1) 
   1-4 (

),  5-10 

 5-16  2) 
    5-10 

  13  

  1 :   

 ( )  1-4,             

 5-10 

 13  15-16 

   3   

 ( )  1-4, 

 5-10 

 13  15-16 

    

-    

   

1.2.1       
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Compilation of Air Pollutant Emission Factors, Volume 1, Fifth Edition, AP-42: US.EPA, 1997 (Heavy 

Construction Operation)  1.2 / /

  50 

  Box Model  

C   =   Q / dWM 

    C   =    ( ./ . .) 

           Q   =  ( ./ ) 

     1.2 /  1 /  

  
           d   =  ( )  

 177.30  

W =   

  10  ( . . 2555-2564)  (

)    4.5   2.315 /

  

   M  =  Mixing Height   

 . . 2564  Mixing Height 

  4.2.2-1   541.37  

 

 8 /  

  8,489.60   2.098  (1   

4,046.856 )   

(1)  (TSP) 
       Q = 1.2 / /  x 109 /  x 2.098  

          = 2.52 x 109 /  

          = 3.5 x 106  /  

  C   =   Q/dWM 

C   =   3.5 x 106 ./ .X ( ./3,600 ) 

             177.30 . X 2.315 ./  X 541.37 . 

         =   0.0044 ./ . . 

 (TSP) 

  0.0044 ./ . .  

4-15



   -                                                                          
   ( )                                                                                                       4:  

 

                    

(2)  10  (PM10) 
 10  (PM10) 

  PM10 : TSP  0.30  Midwest 

Research Institute 1999) , “Estimating Particulate Matter Emission From Construction Operation, 

Final Report”, 30 September 1999. (Page 4-2). EPA Contract no.68-D7-0068; ERG No. 0101-01-009. 

Appendix B.2, General Particle Size Distributions, page B.2-13, AP-42, 5th Edition published by 

US.EPA.)  (TSP)  

 0.0044 ./ . .  10  (PM10) 

  0.00132 ./ . .  

1.2.2  
  

   

  (CO)  (NO2) 

 (SO2)  (HC)   US.EPA 

   

Emission Factor  4.2.2-2 

  4.2.2-10  
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 Box Model 

 (Emission Factor)   (Miscellancous) 

 4.2.2-2  

   1,170, 1,460  400 /  

 (  8 ./ )  4.2.2-10  

C   =   Q / dWM 

   C   =   ( ./ . .) 

         Q   =   ( ./ ) 

        =   Emission Factor x  ( .) x 106 

                   1,000 . x 8 . x 3,600 / . 

 

  d   =  ( )  

 177.30  

W  =   

  10  ( . . 2555-2564)  (         

)    4.5   2.315 /

  

M  =  Mixing Height    

. . 2564  Mixing Height 

  4.2.2-1   541.37  

 

   10  (PM10) 

 

  8 /  

 10  (PM10)  

 Federal Emergency Management Agency (2010)   4.2.2-4 
  

  4.2.2-11  
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  10  (PM10) 

  

Box Model  

C   =   Q / dWM 

  C   =    ( ./ . .) 

         Q   =   ( ./ ) 

 

   d    =  ( ) 

  177.30  

   W   =   

  10  ( . . 2555-2564)  (

)    4.5   2.315 /

  

   M  =  Mixing Height   

 . . 2564  Mixing Height 

  4.2.2-1   541.37  

 

 4.2.2-12  
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 1.2.3  

       

  TSP, PM10, CO, NO2, SO2  HC 

  

     30, 35  13   

  (Q)  

(Emission Factor)    30 ./ .  
4.2.2-7  Box Model  

 

C   =   Q / dWM 

   C   =   ( ./ . .) 

         Q   =  ( ./ ) 

  = Emission Factor x  x  

  

-   = 0.096  (  - ) 

 -   

    = 30, 35  

13   

  d   =  ( )  

 177.30  

W  =    

  10  ( . . 2555-2564)  (

)    4.5   2.315 /

  

M  =  Mixing Height    

. . 2564  Mixing Height 

  4.2.2-1   541.37  

 

 4.2.2-13  
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 TSP, PM10, CO, NO2, SO2  HC  

 ( )  1-4, 

 5-10   5-16  4.2.2-14  
 4.2.2-16 

 

 4.2.2-14   

                      ( )  1-4  
 

 

 

 ( ./ . .) 
TSP PM10

 CO NO2
 SO2

 HC 

1. 
 

0.004988 0.001364 0.002097 0.010892 0.000683 0.000776 

-

 
0.0044 0.00132  -  -  -  - 

-  

 
0.000578 0.0000405 0.002066 0.010823 0.000682 0.00076 

-

 
0.0000098 0.00000324 0.0000312 0.0000689 0.00000143 0.0000155 

2. 
 * 

0.068 0.027 0.916 0.0342 0.0104 0.744 

 (1+2) 0.072988 0.028364 0.918097 0.045092 0.011083 0.744776 

 0.33(1) 0.12(1) 34.2(1) 0.32(2) 0.78(3) -(4) 
 

 : *   21-24  2565 

   .   

   

 : (1)   24 ( . .2547)  

 
  (2)   33 ( . .2552)  

  
  (3)   21 ( . .2544) 

  1  
 (4)    HC  
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 4.2.2-15   

                         5-10 
 

 

 

 ( ./ . .) 
TSP PM10

 CO NO2
 SO2

 HC 

1. 
 

0.005235 0.001368 0.002616 0.01358 0.000852 0.000968 

-

 
0.0044 0.00132  -  -  -  - 

-  

 
0.000824 0.0000445 0.00258 0.0135 0.00085 0.00095 

-

 
0.0000114 0.00000378 0.0000364 0.0000804 0.00000167 0.000018 

2. 
 * 

0.068 0.027 0.916 0.0342 0.0104 0.744 

 
(1+2) 

0.073235 0.028368 0.918616 0.04778 0.011252 0.744968 

 0.33(1) 0.12(1) 34.2(1) 0.32(2) 0.78(3) -(4) 
 

 : *   21-24  2565 

   .   

   

 : (1)   24 ( . .2547)  

 
  (2)   33 ( . .2552)  

  
  (3)   21 ( . .2544) 

  1  
 (4)    HC  
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 4.2.2-16  

                         5-16 
 

 

 

 ( ./ . .) 
TSP PM10

 CO NO2
 SO2

 HC 

1. 
 

0.00463 0.001338 0.000749 0.00373 0.000234 0.000267 

-

 
0.0044 0.00132  -  -  -  - 

-

 
0.000226 0.000017 0.000735 0.0037 0.000233 0.00026 

-

 
0.00000423 0.0000014 0.0000135 0.0000299 0.000000621 0.00000671 

2. 
*  0.068 0.027 0.916 0.0342 0.0104 0.744 

 
(1+2) 

0.07263 0.028338 0.916749 0.03793 0.010634 0.744267 

 0.33(1) 0.12(1) 34.2(1) 0.32(2) 0.78(3) -(4) 
 

 : *   21-24  2565 

   .   

   

 : (1)   24 ( . .2547)  

 
  (2)   33 ( . .2552)  

  
  (3)   21 ( . .2544) 

  1  
 (4)    HC  
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 2: 

  5-10  

 13 
  

 5-10  
 

 

 Box Model  1 

  13 

 2   

1)   
 Box Model 

  

 1  (TSP) 

  0.0044 ./ . .  10  (PM10) 

 0.00132 ./ . .  

2)   

 

  (CO)  (NO2)  

(SO2)  (HC)   US.EPA 

   

Emission Factor  4.2.2-2 

  
4.2.2-17  
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 4.2.2-17  

  (  8 ./ ) 
 

/  

 

 ( ) 
 

( / / ) 
 

( / ) 
 (Cranes) 2 50 100 

 (Mounting) 30 40 1,200 

 (Roller) 1 30 30 

 (Transit-Mixer Truck) 10 40 400 

 (Backhoe) 1 80 80 

 (Pump) 1 50 50 

   1,860 

    :    ( ) 
 

 10  (PM10) 

 

  8 /  

 10  (PM10)  

 Federal Emeergency Management Agency (2010)  4.2.2-4 

  4.2.2-18  
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   ( )                                                                                                        4:  

 

                      

 4.2.2-18  10  (PM10) 

 
 

/  

Emission 

Factor 

( /
) 

 

/  
( ) 

  
( / ) 

Diesel Cement & Mortar Mixers 0.48 10 4.80 

Diesel Cranes 0.34 2 0.68 

Diesel Tractors/Loaders/Backhoes 1.37 31 42.47 

 ( / )   47.95 

 ( / )   13.32 

 

 
 4.2.2-19 
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 4.2.2-19  

  

 
 

 

1.  (TSP) C   =        Q / dwM 

Q   =            3.61 . x 1,860 . x 106 

             1,000 . x 8 . x 3,600 / . 

C   =               233.15 ./  

           177.30 . X 2.315 ./  X 541.37 . 

     =   0.00105 ./ . . 

2.  10  (PM10) C   =        Q / dwM 

     =                 13.32 ./  

        177.30 . X 2.315 ./  X 541.37 . 

     =   0.0000599   ./ . . 

3.  (CO) C   =        Q / dwM 

Q     =         11.3 . x 1,860  . x 106 

             1,000 . x 8 . x 3,600 / . 

C   =              729.79 ./  

           177.30 . X 2.315 ./  X 541.37 . 

       =   0.00328 ./ . . 

4.  (NO2) C   =        Q / dwM 

Q     =         59.2 . x 1,860 . x 106 

            1,000 . x 8 . x 3,600 / . 

C   =               3,823.33 ./  

            177.30 . X 2.315 ./  X 541.37 . 

       =   0.0172 ./ . . 

5.  (SO2) C   =        Q / dwM 

Q     =          3.73 . x 1,860 . x 106 

            1,000 . x 8 . x 3,600 / . 

C   =               240.896 ./  

            177.30 . X 2.315 ./  X 541.37 . 

       =   0.00108 ./ . . 

6.  (HC) C   =        Q / dwM 

Q     =         4.16 . x 1,860 . x 106 

            1,000 . x 8 . x 3,600 / . 

C   =               268.67 ./  

           177.30 . X 2.315 ./  X 541.37 . 

       =   0.001209 ./ . . 
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   ( )                                                                                                        4:  

 

                      

3)  

       

  TSP, PM10, CO, NO2, SO2  HC  

  

    48   

 (Q)  (Emission Factor) 

   30 ./ .  4.2.2-2 

 Box Model   

C   = Q / dWM 

   C   =  ( ./ . .) 

         Q   =  ( ./ ) 

       = Emission Factor x  x 

  

  

  -      

  48  

    -     =  0.096  (     

- ) 

  d   =  ( )      

 177.30  

W  =    

  10  ( . . 2555-2564)  (

)    4.5   2.315 /

  

M  =  Mixing Height    

. . 2564  Mixing Height 

  4.2.2-1   541.37  

 

  

  4.2.2-20  
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   -       
   ( )  4:  

   

 4.2.2-20  

 

 
             

 

1.  (TSP) C   =        Q / dwM 

Q   =   (2.71 ./ .-  x 0.096 . x 48 / . x 1,000 ./ .) / (3,600 / .) 

C   =                 3.4688 ./  

             177.30 . X 2.315 ./  X 541.37 . 

     =   0.0000156 ./ . . 

2.  10

 (PM10)

C   =        Q / dwM 

Q   = (0.899 ./ .-  x 0.096 . x 48 / . x 1,000 ./ .) / (3,600 / .) 

     =                1.15 ./  

            177.30 . X 2.315 ./  X 541.37 . 

     =   0.00000518   ./ . .

3.  (CO) C   =        Q / dwM 

Q   =  (8.67 ./ .-  x 0.096 . x 48 / . x 1,000 ./ .) / (3,600 / .) 

C   =               11.0976 ./  

           177.30 . X 2.315 ./  X 541.37 . 

       =   0.0000499 ./ . . 

4.  (NO2) C   =        Q / dwM 

Q   =  (19.15 ./ .-  x 0.096 . x 48 / . x 1,000 ./ .) / (3,600 / .) 

C   =                  24.512  ./  

            177.30 . X 2.315 ./  X 541.37 . 

       =   0.00011 ./ . . 

5.  (SO2) C   =        Q / dwM 

Q  =  (0.398 ./ .-  x 0.096 . x 48 / . x 1,000 ./ .) / (3,600 / .) 

C   =                  0.50944 ./  

            177.30 . X 2.315 ./  X 541.37 . 

     =  0.00000229  ./ . . 

6.  (HC) C   =        Q / dwM 

Q   =   (4.3 ./ .-  x 0.096 . x 48 / . x 1,000 ./ .) / (3,600 / .) 

C   =                    5.504 ./  

            177.30 . X 2.315 ./  X 541.37 . 

       =   0.0000247 ./ . . 
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 TSP, PM10, CO, NO2, SO2  HC 

 5-10  4.2.2-21 
   13 

 2   4.2.2-22 

 

 4.2.2-21 
  5-10 

 

 

 

 ( ./ . .) 
TSP PM10

 CO NO2
 SO2

 HC 

1.  0.005466 0.001385 0.00333 0.01731 0.001082 0.001234 

-  0.0044 0.00132  -  -  - -  

-  

 
0.00105 0.0000599   0.00328 0.0172 0.00108 0.001209 

-

 
0.0000156 0.00000518   0.0000499 0.00011 0.00000229   0.0000247 

2. 
* 

0.068 0.027 0.916 0.0342 0.0104 0.744 

 (1+2) 0.073466 0.028385 0.91933 0.05151 0.011482 0.745234 

 0.33(1) 0.12(1) 34.2(1) 0.32(2) 0.78(3) -(4) 
 

 : *   21-24  2565 

   .   

   

 : (1)   24 ( . .2547)  

 
  (2)   33 ( . .2552)  

  
  (3)   21 ( . .2544) 

  1  
 (4)    HC  
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 4.2.2-22   

                           13 

 

 

 

 ( ./ . .) 
TSP PM10

 CO NO2
 SO2

 HC 

1 .  

 

0.00463 0.001338 0.000749 0.00373 0.000234 0.000267 

2. 

 
0.000153 0.0000134 0.000468 0.002286 0.000139 0.000179 

3. 

 
0.068 0.027 0.916 0.0342 0.0104 0.744 

 (1+2) 0.072783 0.028351 0.917217 0.040216 0.010773 0.744446 

 0.33(1) 0.12(1) 34.2(1) 0.32(2) 0.78(3) -(4) 
 

 : *   21-24  2565 

   .   

   

 : (1)   24 ( . .2547)  

 
  (2)   33 ( . .2552)  

  
  (3)   21 ( . .2544) 

  1  
 (4)    HC  
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-   2.4   Metal Sheet  

6   ( )  Metal Sheet  6  

 

-   

  

 

-  (Mesh Sheet)  

-    

-  -

 

-    

  

-      

  2    1  

 1     4.2.2-1 

   

 -3 

 

-  1   1  

    TSP, PM10,  SO2, NO2, CO  HC 

   

-   TSP  PM10  

-     TSP, PM10, SO2, NO2, 

CO  HC 1 /   3 

 1   

  
-   TSP  PM10 1 /   

3  1   

-     TSP, PM10, SO2, NO2, 

CO  HC 1 /   3 

 1   
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2)

 

  (

  ) 

 3   

 1: 

 

 2: 

 

 3:  
 2 
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 1 :  

 

 350  

 (  4.2.2-2) 

  1-2    3  

  3   

  2   

 

 

 2 :    350  

  

  

   350 

     1-2    3  

  3     2   

  

 

 

 

 

 

           

3      

   

 /  

 (  4.2.2-23) 

 

 1 : 

 2 : 
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   ( )  4:  

   

 4.2.2-23     

  

 
/  

 

   ( ) 
1.

(Demolition) 

- 

 > 50,000 . .  

- 

 > 20  

 

-  

20,000-50,000 . .  

- 

 10- 20  

 

-  

< 20,000 . .  

- 

 < 10  

 

2.

(Earthworks) 

-     

> 10,000 . .  

-  >  

10   

-   

> 100,000 /  

-  

2,500-10,000 . .  

-  > 5-10 

  

-  > 

20,000-100,000 /  

-  <2,500 

. .  

-  < 5 

  

-  

<20,000 /  

3.

(Construction) 

- 

 > 100,000 . .  

- 

 

-  

25,000-100,000 

 . .  

-   

 

-  

<25,000 . .  

- 

 

4.

(Truckout) 

-  > 

50 /   

- 

/   > 

100  

-  

10- 50 /   

- 

/    

50-100  

-   

< 10 /   

- 

/   

< 50  

 :    

 , 2560 
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   ( )  4:  

   

 2  :  

  4.2.2-24 

 4.2.2-24 /   

  ( ) 

 
          

/  
/         

* 

  ( ) 

 1,750.00  

 ( ) 

   

8,489.60  

 

  

58,811   

 

   46 /    

 * /   4.2.2-23 

 2  :  

  (  4.2.2-25) 

 4.2.2-26  
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 4.2.2-25  

  

 
 

   

1.

 
 

- 

 

 

  

 

 

 

   

 

- 

  

 

- 

 

   

  

 

 

2.

 (PM10) 

-  

 (PM10) 

 24 /   

  

  

-  

 

(PM10)  8 

/    

 

-  

 

(PM10)  

   

  

 

3. - 

 

 

 

 

 

 

- 

 

 

- 

 

 :   

           , 2560 
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 4.2.2-26  

 

 
  

 
     

* 

 
 

  

 (  4.2.2-2)   

 1-2    3    3  

   2   

 

 (PM10) 

  (

 4.2.2-2)  (PM10) 

24   PM10 

 (

) 

 4.2.2-22  0.05535 ./ . . 

 

   350  

  

 

*    4.2.2-25

  

.1)  

  

 

 (  20 50 100  350 ) 

 ( )  (  
4.2.2-2)  21-50 ,  51-100,  101-200   201-350  

 100   4.2.2-27 

 

  20   

  50   

  100   

  350   
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  (

) 

 4.2.2-27   

  

 

 

 

( ) 

 ( ) ( ) 

 20 < 50 < 100 < 350 

 

( )  

 

( )  

 

( )  

 

( )  

 >100 108  239  545  6,578 

(1,607+  

4,971) 

 

10-100     

1-10     

 >1     

 >1     
 :    

              , 2560 

 :             
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.2) 

 (PM10) 

 (PM10)  

 

 PM10  

( )  0.028351 ./ . .  

28.35 / . . (  < 57 / . .  
4.2.2-28)  (  20 50 100 200  350 )  

 4.2.2-28  

 20   

  50   

  100   

   200   

   350   

 (PM10)  
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. 

>1
00

 
10

8 
 

23
9 

 
54

5 
 

1,
60

7 
 

4,
97

1 
 

10
-1

00
 

 
 

 
 

 

1-
10

 
 

 
 

 
 

 
- 

>1
0 

 
 

 
 

 

- 
1-

10
 

 
 

 
 

 

 
- 

>1
 

 
 

 
 

 
 : 

 
 

 
, 2

56
0 

 :  
   

   
   

 

4-48



   -                                                                          
   ( )                                                                                                       4:  

 

                    

.3)  
  

4.2.2-29  

 

 4.2.2-29   

                        
 

  

   

 (PM10)  

  

 

 2 :  

/

/

   4.2.2-30  4.2.2-32 

  4.2.2-33 

 

 4.2.2-30   

                          
 

 
/  ( )1 

   ( ) 
  2.1  

  2.2  

    
  1.   4.2.2-24 

 2.                 

 

 2.1         

 
 2.2 

 (PM10) 

 2.3  
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 4.2.2-31   

                         
 

 
/  ( )1 

   ( ) 
  2.1  

  2.2  

    

 1.   4.2.2-24 

 2.                 

 

 2.1         

 
 2.2 

 (PM10) 

 2.3  

 

 4.2.2-32   

                          
 

 
/  ( )1 

   ( ) 
  2.1  

  2.2  

    

 1.   4.2.2-24 

 2.                 

 

 2.1         

 
 2.2 

 (PM10) 

 2.3  
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 4.2.2-33    
 

 

/  

 ( )1 

   ( ) 
   2.1 

   2.2 

    
  1.   4.2.2-24 

 2.                  

 2.1         

 
 2.2 

 (PM10) 
   2.3     

 

  4.2.2-34  
 

 4.2.2-34  

                         
 

/
 

 
 

    
  

 
 

 
    

 
(PM10) 
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-   

  

 ( )  

 

 

 

 

-   

   

    

 

-   

 ( .)  

 1   1    

  TSP, PM10, SO2, NO2, CO  HC  

  

 

-   TSP  PM10 

 

-     TSP, PM10, 

SO2, NO2, CO  HC 1 /   3 

 1   

 

 

 

 3 : 
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-   TSP  PM10 1 /  

 3  1  

 

-     TSP, PM10, 

SO2, NO2, CO  HC 1 /   3 

 1   

  
-   2.4   Metal 

Sheet  6   ( )  Metal Sheet  6  

 

-  

   

 

-  (Mesh Sheet) 

 

-  

 2    

-  

-  

-   

   

 
-  20 ./ . 

 

-  

   

-  

 

-  
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-   

 

-   -  

 

 
-  

 

-  (Bund) 

 

- 

 

-  20 

 3  

-  

- 

 

-    

 3   

-     

  

-  

 

   

 3   1.1) 

 1.2) 

  1.3)   

1.1)  

  

 

  TSP, PM10, CO, NO2, SO2  THC 

  (Q)      
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 (Emission Factor)   4.2.2-7 

 20 /   188  (

 2 )  Box Model  

 

C   =   Q / dWM 

  C   =    ( ./ . .) 

         Q   =  ( ./ ) 

 =  Emission Factor x 0.30 . x 188  x 1,000 ./ . 

                                3,600 / . 

  

-  = 0.365  (  

 ) 

 -   = 188  

   d    =  ( )  177.30  

   W   =   

  10  ( . . 2555-2564)  

( )    4.5   2.315 

/   

  M   = Mixing Height   

 . . 2564  Mixing Height 

  4.2.2-1   541.37  

 

(1)  (TSP)  

C      =        Q / dwM 

 =   0.10 ./ .-  x 0.365 . x 188  x 1,000 ./ . 

           177.30 . x 2.315 ./  x 541.37 . x 3,600 / . 

                             =        0.00000858   ./ . . 

(2)  10  (PM10)  

C      =        Q / dwM 

 =   0.02 ./ .-  x 0.365 . x 188  x 1,000 ./ . 

           177.30 . x 2.315 ./  x 541.37 . x 3,600 / . 

                             =        0.00000172   ./ . . 
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   ( )                                                                                                       4:  

 

                    

(3)  (CO)  

C      =        Q / dwM 

 =        44.82 ./ .-  x 0.365 . x 188  x 1,000 ./ . 

           177.30 . x 2.315 ./  x 541.37 . x 3,600 / . 

                             =       0.003845 ./ . . 

(4)  (NO2)  

C      =        Q / dwM 

 =       1.68 ./ .-  x 0.365 . x 188  x 1,000 ./ .                             

           177.30 . x 2.315 ./  x 541.37 . x 3,600 / . 

                            =        0.000144 ./ . . 

(5)  (SO2)  

C      =        Q / dwM 

 =   0.398 ./ .-  x 0.365 . x 188  x 1,000 ./ .                             

            177.30 . x 2.315 ./  x 541.37 . x 3,600 / . 

                            =        0.0000341 ./ . . 

(6)  (HC)  

C      =        Q / dwM 

 =   9.06 ./ .-  x 0.365 . x 188  x 1,000 ./ . 

           177.30 . x 2.315 ./  x 541.37 . x 3,600 / . 

                            =        0.000777 ./ . . 

 

 TSP, PM10, CO, NO2, SO2  HC  

 4.2.2-35  
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 4.2.2-35   
 

 

 

 ( ./ . .) 
TSP PM10

 CO NO2
 SO2

 HC 

1. 

 
0.00000858  0.00000172  0.003845 0.000144 0.0000341 0.000777 

2. 
* 

0.068 0.027 0.916 0.0342 0.0104 0.744 

 (1+2) 0.068009 0.027002 0.919845 0.034344 0.010434 0.744777 

 0.33(1) 0.12(1) 34.2(1) 0.32(2) 0.78(3) -(4) 
 

 : *   21-24  2565 

   .   

   

 : (1)   24 ( . .2547)  

 
  (2)   33 ( . .2552)  

  
  (3)   21 ( . .2544) 

  1  
 (4)    HC  

 

1.2)   

(1)  CO2  

 

-  

  0.365  

- -  73 /  

-  Emission Factors  (CO2) 

 1   CO2  10,180  (  Greenhouse 

Gas Emission from a Typical Passenger Vehicle, Office of Transportation and Air Quality, US. 
EPA, 2018)  1   CO2  2,689.56  

-  7.5 

/100   13.33 /  (  ASEAN Fuel Economy Roadmap for 

Transport Sector 2018- 2025:  With Focus on Light- Duty Vehicles, Jakata, ASEAN Secretariat, 

2019)  0.365   0.027  

(0.365/13.33)  
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   ( )  4:  

   

 CO2/ -  
 Emission Factors CO2  1   CO2 

 2,689.56  

  0.027    CO2  

= (0.027 × 2,689.56) / 1 

= 72.62  

 (CO2) 
Q = 72.62  CO2/ -  × 0.365 

 × 73  

= 1,934.96   

(2)  CO2  

 CO2  

   

  

, 2557   

 CO2  

    CO2 

  4.2.2-36 

 4.2.2-36  

 

 CO2
1)  CO2  

 
( ) 

 CO2 

( / / ) 
 

( ) 
( / ) ( / ) 

1. 2.6 17.1 16 273.60 749.59 

2. 2.6 17.1 27 461.7 1,264.93 

3. 3.0 32.3 13 419.90 1,150.41 

 3,164.93 

 : 1)    

 , 2557 
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   -      
   ( )  4:  

   

 

 CO2   1,934.96  

 CO2  3,164.93  (  4.2.2-36) 

 CO2 

 (CO)  (O2)  

  

  

 

  

(1)   2,133.50  

  (

)      3,164.93

/   1,934.96  

 (CO2)  

(2)  

  

-    1  

-   

-   

-   

-   

1.3)  (  Heat Island) 

 

 

  

1.3.1)   
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   -      
   ( )  4:  

   

.   

    

  

-  

 

-   

 

-  

-       

 

  

-  

 

-  

 

 

-  

   

  

.   

  

   

-  

 

 

-    

 

  

-   
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   -      
   ( )  4:  

   

-  

     

   

 

-  

 

   

1.3.2)   

 

 

 

 4.2.2-37 

 4.2.2-37  

 
 / 

 
 

1.

 

 

 

 

 

 

  

 

2.  

2,133.50 . .  1.26 . . 

 1  
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   -      
   ( )  4:  

   

 4.2.2-37 ( ) 

 
 / 

 
 

3.    8 

  2  (  A  B) 

 ( ) 

  1   1  

 

 

 

 

 

4.
 

 

 

 

 

5.  67.12 

 

 

 

 

 

1.3.3)   

   

 

    

 (  4.2.2-37 ) 
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   -                                                                          
   ( )                                                                                                       4:  

 

                    

  

1.     
      (Air Cooled Split Type) 

 690  

  

1.1  

 (V1) = 690   

     = 690 × 1,000 

     = 690,000 /  

     = 325       /  

 Condensing Unit (C1)   

= 110 F  43.3 C  

(Roy J. DOSSAT, 1991) 

1.2  (Air Flow)  
 

( )  10  ( . . 2555-2564) -  

 

   = (6.5+6.1+5.9)/3   

( - )  = 6.17   

     = 3.17  /  

-   

 A  B     

     = 1,309.39  

   (V2) 

     = 4,150.77 /  

–  (C2) 

      = (35+35.7+35.4)/3 

      = 35.4   

1.3  

  =  

   

 V1   = 325       /  

C1V1+C2V2 

   V1+V2 

4-63



   -      
   ( )  4:  

   

V2  = 9,348.84 /

C1  = 43.3   

C2  = 35.4   

    =  =          

= 36.0    

   

= 36.0 – 35.4 

= 0.6    

2.

     = 

  

 

      Perry’s Chemical Engineer Handbook, 50th edition, p 3-260 Thermal Conductivity 

, Btu/(hr.ft2) (oF/ft)  

Glass = 0.3 – 0.61 (  0.5) 

Concrete = 0.2 

  = 0.5 ft 

 Thermal Conductivity  Resistance Unit  

Glass = 1.6545

Concrete   = 0.6618 

 A  B  

= 6,265.82 m2 

  

Glass = 2,267.39 m2 

= 24,406.19 ft2     (1 m2 =10.764 ft2 )

Concrete  = 3,998.43 m2 

= 43,039.10 ft2    (1 m2 =10.764 ft2 ) 

 ( )  10  ( . . 2555-2564) 

  33.4 C = 92.12 F (Tinside) 

(43.3 x 325) + (35.4 x 4,150.77) 

           (325 + 4,150.77)  

     Tinside - Toutside 

       Resistance 

Q 

A 
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   -      
   ( )  4:  

   

 = 25 C = 77 F (Toutside) 

 

 

Glass  = 

        Q  =   223,041.16 Btu/hr 

Concrete   = 

        Q  =   983,304.91  Btu/hr 

    1,206,346.07 Btu/hr 

 Q   = m CP T 

Cp  = 0.25  Btu/Ib F 

  0.5 m/s (as worst case)  (  

)  0.075 Ib/ft3 

  = 0.075 Ib/ft3 x 0.5 m/s x 3.28 ft/m x 1 ft x 

3,600 s/hr x 6,265.82 m2 x 10.764 ft2/m2 

= 29,864,772.85 lb/hr 

t   = (1,763,948.96 Btu/hr) / 

[29,864,772.85 lb/hr x 0.25 Btu/Ib F] 

= 0.24  F 

  0.24 F  0.13 C 

 0.6  

 0.13   

 0.73  

 Q 

24,406.19 

92.12 - 77 

  1.6545 

 Q 

 43,039.10 

92.12 - 77 

  0.6618 

4-65



   -      
   ( )  4:  

   

 

 

(1)  

(2)   1,008.30  

 

(3)    

  

(4)  

 

  

(5)  

   

-   

-  25 C 

 

-  

 

- 

 

-  

 

-   

-   

  

-  

-  
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   -      
   ( )  4:  

   

4.2.3  
 

1.
 

     

 

(1)

  (1) 

Lp2     =    Lp1 - 20 log (R2/R1)          …….…………..…........(1) 

    Lp2     =     R2 (dB(A)) 

Lp1      =      R1 (dB(A)) 

R1, R2   =    Lp1  Lp2 ( ) 

(2)  

  (2) 

Lp   = 10 log  10Li/10 ……………………........(2) 

  Lp   =  

Li    = (dB(A)) 

n       =  

  

70 dB(A)  

 

2.
2.1   (Insertion Loss) 

 

  

Maekawa’s model  

L =  10 log (3+20N)  

             L =   

N =  Freshnel Number   

N  =  2 /  

4-67



   -      
   ( )  4:  

   

   =    

 ( )

=   ( )

      =  C/f

    =   ( )

  f =   1,000  

 C =  C0 + 0.6t 
    C =   ( / )

 C0 =   0 C  331 /  

 t =   ( C) 

     =  0.35 

     =  A+B-d 

    A =     

B =     

d =   

 A, B  d  4.2.3-1 

 4.2.3-1  

2.2  (Transmission Loss) 

 (Transmission Loss)  (1) 

 

 2  

 (3)  (4)   

4-68



   -      
   ( )  4:  

   

 =  iSi/ Si ……………………........(3)

   =  

i  =  

Si       =  

TL = 10 log 1/  ……………………........(4)

  TL  =  (Transmission Loss)              

  2  

2.3  

 

  

   Leq 24 . 

  59.40 dB(A)   

  (   4 )  Leq 24 . 

  67.2 dB(A)  

3.

 29 ( . . 2550) 

 10 dB(A)  

 =  –  (L90) 

  =  

 -  

 =  90 (L90)  

 =  - 

 (Leq

 L90) 

 4.2.3-1  

i=1 i=1 

n n 
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   -      
   ( )  4:  

   

 4.2.3-1  

 ( )  ( ) 
1.4  7.0 

1.5-2.4 4.5 

2.5-3.4 3.0 

3.5-4.4 2.0 

4.5-6.4 1.5 

6.5-7.4 1.0 

7.5-12.4 0.5 

12.5  0 

 :    

             

            31  2550  

  

 16  

  

1)  1-4 :  (  A, B )

2)  5-10 :  (  A, B )

3)  5-16 :     

(  A  B) 

4)  5-10 :  (  A  B)

  13  

1  

  

  1   1  

  

  

    1-2  (  43,  55  57,  7  7/1)  

 2  (  11  11/1)     1-2  (  15, 15/1, 17)  

 2  (  29  37)     2  (  29/1) 

    8  4    
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   -      
   ( )  4:  

   

/  

  4.2.3-2  4.2.3-2 

 4.2.3-2    

 

  
 

 

( ) 
 

( ) 

*** 
( ) 

1.

-   

-   1  4  

(  82/4 (45), 82/5 (44), 

82/6 (49)  82/7 (51)) 

22.61 0.50** 23.11 

-  2  (  11 

 11/1) 

36.37 0.50** 36.87 

-   
-   1-2  (  

15, 15/1  17) 

2.50 1.00** 3.50 

-   -   2  (  

29/1) 

94.37 0.50** 94.87 

2.
-  

 

-   

    8  4  

13.13 518.09* 531.22 

 : *    

**    

***   

  

  

  75.0 dB(A)  4.2.3-3 

4-71
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2

 4.
2.3

-2 



   -      
   ( )  4:  

   

 4.2.3-3  

 

 

 10   1,000 Hz.1) 

(dB(A)) 

2) 
(dB(A)) 

 - hydraulic Breaker Power Pack/Jack Hammer 

( ) 74 dB(A) 75.0 

 - Backhoe Loader ( ) 68 dB(A) 

 : 1) Department for Environment Food and Rural Affairs; Gov.uk, Update of Noise Database for Prediction of  

           Noise on Construction and Open Sites, 2005 

 : 2)    (Combined Noise 

Equation) 

 

1.

( ) 

 (1)  1   

2.   ( )

  (2) 

  4.2.3-4 (  1     

   1-2  (  15, 15/1  17) 

 World Bank Environmental Guidelines     

 70 dB(A)  

   

 8  4      1  4  (  82/4 (45), 82/5 (44), 

82/6 (49)  82/7 (51)),  2  (  11  11/1)   

 2  (  29/1) 

 World Bank 

Environmental Guidelines  70 dB(A)  

3.   ( )

    

4-73



   -                 
   ( )  4:  

   4-1 

 4.2.3-4    
  

 
* 

( ) 
 

(  13) 

1.
 

-   1  4  (  82/4 
(45), 82/5 (44), 82/6 (49)  82/7 (51)) 

23.11 67.71 

-  2  (  11  11/1) 36.87 63.60-63.66 
 

-  1-2  (  15, 15/1  
17) 

3.50 79.88-83.39 

 
-  2  (  29/1) 94.87 55.45-55.46 
2.
-   8  4 

 
531.22 40.49 

 : *   1  (
 1  1.50   +1.50  ) 

4-74



   -                                                                          
   ( )                                                                                                       4:  

 

                    

 (  Metal Sheet)  1.27        

 32 dB(A) (  Beranek, L.L. 1971 Noise and Vibration Control. 

McGraw-Hill, New York., N.Y.)          

 (Insertion Loss)  (Transmission Loss)  1          

  

  

4.  
 

     

 

      1  4  

(  82/4 (45), 82/5 (44), 82/6 (49)  82/7 (51)),  2  (  11  11/1) 

   1-2  (  15, 15/1  17)    2  

(  29/1)     8  4  

 10 dB(A) 

  29 ( . . 2550)      

10 dB(A)   1   

  
4.2.3-5 
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   -      
   ( )  4:  

   

 4.2.3-5  

 
 

( ) 

* 
(dB(A)) 

** 
(dB(A)) 

1.
 

-   1  4  (  82/4

(45), 82/5 (44), 82/6 (49)  82/7 (51)) 

23.11 59.51 -3.19 

-  2  (  11  11/1) 36.87 59.44-59.48 (-3.26) – (-3.22) 

 

-  1-2  (  15, 15/1 

17) 

3.50 60.97-62.30 0.77 – 3.60 

 

-  2  (  29/1) 94.87 59.41 -3.29 

2.
-   8 

 4  

531.22 67.20 6.60 

 :     *     15 . . 2540 

 70 dB(A) 

 **    29 ( . . 2550) 

 10 dB(A 

 2 :  

5.

  

  

  2    

 (  7  8)  13  1  

  

  (  7  8) 

 2    

  (  70 dB(A))  1    

 

  

 4.2.3-6 
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   -      
   ( )  4:  

   

 4.2.3-6          

 A  B 

 
 

( ) 

* 
(dB(A)) 

** 

(dB(A)) 
1.

 
-   1  4  (  82/4

(45), 82/5 (44), 82/6 (49)  82/7 (51)) 
23.11 59.74 2.04 

-  2  (  11  11/1) 36.87 59.69-59.83 1.99-2.13 

 
-  1-2  (  15, 15/1 

17) 

3.50 61.14-62.43 3.94-5.73 

 

-  2  (  29/1) 94.87 59.65-59.76 1.95-2.06 

2.
-   8  4 

 

531.22 67.20 9.90 

 :     *     15 . . 2540 

 70 dB(A) 

 **    29 ( . . 2550) 

 10 dB(A) 

  

  

 2   1)   2) 

  

 

 

    1-2  (  43,  55  57,  7  7/1) ,  2  

(  11  11/1)    1-2  (  15, 15/1  17),  

 2   (  29  37)    2  (  29/1) 

    8 (   4 

)  

 

4-77



   -      
   ( )  4:  

   

 

  4.2.3-7  4.2.3-3 

 4.2.3-7   

 

   

( ) 
* 

( ) 

** 
( ) 

1.

 

-   A   

1-2  (  43,  55  57, 

 7  7/1)   

82.52 0.50 83.02 

-   B   

1-2  (  43,  55  57, 

 7  7/1)   

5.63 0.50 6.13 

-   

  1-2  (  43,  55 

 57,  7  7/1)   

65.30 0.50 65.80 

-  A   

2  (  11  11/1) 

30.43 0.50 30.93 

-  B   

2  (  11  11/1) 

3.94 0.50 4.44 

-  

  2  (  11  11/1) 

38.67 0.50 39.17 

 -   A   

1-2  (  15, 15/1, 17)   

23.93 1.00 24.93 

-   B   

1-2  (  15, 15/1, 17)   

24.60 1.00 25.60 

-   

  1-2  (  15, 15/1, 17)  

2.65 1.00 3.65 
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   -      
   ( )  4:  

   

 4.2.3-7  ( ) 

   

( ) 
* 

( ) 

** 
( ) 

1.
 ( ) -  A   

2  (  29  37) 

4.24 0.50 4.74 

-  B   

2  (  29  37) 

70.15 0.50 70.65 

-    2 

 (  29  37) 

73.92 0.50 74.42 

 -  A   

2  (  29/1) 

3.26 0.50 3.76 

-  B   

2  (  29/1) 

83.71 0.50 84.21 

-   

 2  (  29/1) 

94.00 0.50 94.50 

2.

 

-  8 ***  

(   4 ) (  A)  

78.75 505 583.75 

-  8 ***  

(   4 ) (  B)  

32.96 505 537.96 

-  8 ***  

(   4 ) ( )  

21.61 505 526.61 

 : *  
**  

 

 

***  
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   -      
   ( )  4:  

   

  

   (Department for 

Environment Food and Rural Affair; Gov.uk, Update of Noise Database for Prediction of Noise on 

Construction and Open Sites, 2005 (  10 ))   

-   70 dB(A)

-   80 dB(A)

-   84 dB(A) 

 2   1. 

  2.    

 1 :  

1.1  

 ( ) 
 

 (1)  1-8  

(  A, B )  4.2.3-8  4.2.3-10 (

 2-9  )  

1.2   ( ) 

  (2) 

  4.2.3-11  4.2.3-13  (  2-9  )  
1.3   ( )

1.3.1   (Insertion Loss) 
 

  

(  Metal Sheet)   (  Metal Sheet)  

 1   (Insertion Loss) 

 1 (  A, B )  1-8 (  A, B 

)  

  (  Metal 

Sheet)  1 (  A, B ) 

4-81



   -                 
   ( )  4:  

   4-1 

 4.2.3-8  1 ( ) (  A, B 
)  

 
* 

( ) 
 (  1-4) 

1.
 

-   1-2  (  43,  55 
 57,  7  7/1) (  A) 

83.02 51.60-51.61 

-   1-2  (  43,  55 
 57,  7  7/1) (  B) 

6.13 72.38–74.00 

-   1-2  (  43,  55 
 57,  7  7/1) ( ) 

65.80 65.82-65.95 

-   2  (  11  11/1) (
 A) 

30.93 60.10-60.18 

-   2  (  11  11/1) (
 B) 

4.44 73.98-76.58 

-   2  (  11  11/1) (
) 

39.17 58.08-58.13 

 
-   1-2  (  15, 15/1, 17) 
(  A) 

24.93 61.93-62.05 

-   1-2  (  15, 15/1, 17) 
(  B) 

25.6 61.70-61.82 

-   1-2  (  15, 15/1, 17) 
( ) 

3.65 74.74-78.08 

-   2   (  29  37) 
(  A) 

4.74 73.69-76.07 

-   2   (  29  37) 
(  B) 

70.65 53.00-53.02 

-   2   (  29  37) 
( ) 

74.42 52.56-52.55 

 : *   1  (
 1  1.50   +1.50  ) 
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   -                                                                                                         
   ( )                                                                                                         4:  

 

      4-2 

 4.2.3-8 ( ) 
 

 
* 

( ) 
 (  1-4) 

1.    
   

-  2  (  29/1) (  A) 3.76 74.64-77.85 
-  2  (  29/1) (  B) 84.21 51.48-51.49 
-  2  (  29/1) (

) 
94.50 50.48-50.49 

2.    
-   8  4  
(  A) 

583.75 34.67-34.68 

-   8  4  
(  B) 

537.96 35.38 

-   8  4  
( ) 

526.61 35.57 

 : *   1  (
 1  1.50   +1.50  ) 
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f > 100 10 

3.2   8* 2.5* 

3.3   20** 10** 

 : 1)  f  =     

 2)  *  =   

 3)  ** =  

 4)   2  1.2, 2.2  3.2 

5)  1.3, 2.3  3.3 

 6)   2  

 (1)  1  

 (2)  2  

 :   37 ( . . 2553)  

 26  2553  127  69   

2  2553 
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   2  1 

 “  ” 

 -  2553   ,   

   1-2  (

 3-12 )  4-15   f = 46/H  H 

  f  

    1  4  (  82/4 (45), 82/5 

(44), 82/6 (49)  82/7 (51))   1-2  (  43,  55  57,  7  7/1)  

  2  (  11  11/1)   1 -2  (  15, 15/1  17) 

  2   (  29  37)   2  (  29/1)  

3.0–6.0   4-15  

 1  

 

 

 10  

  

  1   1     

  

    1  4  (  82/4 (45), 82/5 (44), 82/6 (49)  82/7 (51)) 

  2  (  11  11/1)     1-2  (  15, 

15/1  17)     2  (  29/1)  4.2.4-1 

   

 8  4   1     

 

 (Peak Particle Velocity : PPV) 

   Hydraulic Breaker 

Power Pack/Jack Hammer ( )  Loaded Truck ( )  

  Hydraulic Breaker Power Pack/Jack Hammer (
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   -      
   ( )  4:  

   

)  Loaded Truck ( )  100   0.003 /  

0.01 /   (  Final Construction Noise and Vibration Report SR 520, West 

Connection Bridge Project)   

PPVequip = PPVref  (100/D)              

 PPVequip =  ( /

) 

PPVref =  ( / ) 

D = 

 ( ) 

 =  1.5  (D)  25  

 1.1  (D)  25   

-   1  4  (  82/4 (45) , 82/5 (44), 82/6 (49) 
 82/7 (51))  ( )  23.11  (  

75.80 ) 

(1 )   Hydraulic Breaker Power Pack/Jack Hammer 

( )   1  4  (  82/4 (45) , 82/5 (44), 82/6 

(49)  82/7 (51))  23.11  (  75.80 )  

 PPVequip = PPVref  (100/D)1.1

PPVequip = 0.003  (100/75.80)1.1 

=  0.004 /  (  0.10 / ) 
(2)  Loaded Truck ( ) 

  1  4  (  82/4 (45) , 82/5 (44), 82/6 (49)  82/7 (51))  56.30

 (  184.66 )  

 PPVequip = PPVref  (100/D)1.1

PPVequip = 0.01  (100/184.66)1.1 

=  0.005 /  (  0.13 / ) 
-   2  (  11  11/1) 

 ( )  36.87  (  120.93 ) 

(1 )   Hydraulic Breaker Power Pack/Jack Hammer 

( )   2  (  11  11/1)  36.87 

 (  120.93 ) 
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 PPVequip = PPVref  (100/D)1.1

PPVequip = 0.003  (100/120.93)1.1 

=  0.002 /  (  0.05 / ) 
(2)  Loaded Truck ( ) 

  2  (  11  11/1)  32.42  (  106.34 )  

 PPVequip = PPVref  (100/D)1.1

PPVequip = 0.01  (100/106.34)1.1 

=  0.009 /  (  0.23 / ) 

-   1-2  (  15, 15/1  17) 
 ( )  3.50  (  11.48 ) 

(1 )   Hydraulic Breaker Power Pack/Jack Hammer 

( )   1-2  (  15, 15/1  17)  3.50 

 (  11.48 ) 

 PPVequip = PPVref  (100/D)1.5 

PPVequip = 0.003  (100/11.48)1.5 

=  0.077 /  (  1.96  / ) 
(2)  Loaded Truck ( ) 

  1-2  (  15, 15/1  17)  12.17  (  39.92 )  

 PPVequip = PPVref  (100/D)1.1

PPVequip = 0.01  (100/39.92)1.1 

=  0.027 /  (  0.69 / ) 

-   2  (  29/1)  
 ( )  94.87  (  311.17 ) 

(1 )   Hydraulic Breaker Power Pack/Jack Hammer 

( )   2  (  29/1)  94.87  (  

311.17 )  

 PPVequip = PPVref  (100/D)1.1

PPVequip = 0.003  (100/311.17)1.1 

=  0.0009 /  (  0.02 / ) 
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(2)  Loaded Truck ( ) 

  2  (  29/1)  87.40  (  286.67 )  

 PPVequip = PPVref  (100/D)1.1

PPVequip = 0.01  (100/286.67)1.1 

=  0.003 /  (  0.08 / ) 

-   8  4  

 ( )  507.50  (  1,664.60 ) 

(1 )   Hydraulic Breaker Power Pack/Jack Hammer 

( )   8  4   507.50  

(  1,664.60 )  

 PPVequip = PPVref  (100/D)1.1

PPVequip = 0.003  (100/1,664.60)1.1 

=  0.0001 /  (  0.003 / ) 
(2)  Loaded Truck ( ) 

  8  4   516.17  (  1,693.04 )  

 PPVequip = PPVref  (100/D)1.1

PPVequip = 0.01  (100/1,693.04)1.1 

=  0.0004 /  (  0.01 / ) 
 1 

-   ( )  

847.61  (  2,780.16 ) 

(1 )   Hydraulic Breaker Power Pack/Jack Hammer 

( )   847.61  (  2,780.16 )  

 PPVequip = PPVref  (100/D)1.1

PPVequip = 0.003  (100/2,780.16)1.1 

=  0.00008 /  (  0.002 / ) 
(2)  Loaded Truck ( )  

 880.80  (  2,889.02 )  

 PPVequip = PPVref  (100/D)1.1

PPVequip = 0.01  (100/2,889.02)1.1 

=  0.0002 /  (  0.005 / ) 
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-   ( )  

941.37  (  3,087.69 ) 

(1 )   Hydraulic Breaker Power Pack/Jack Hammer 

( )   941.37  (  3,087.69 ) 

 PPVequip = PPVref  (100/D)1.1

PPVequip = 0.003  (100/3,087.69)1.1 

=  0.00007 /  (  0.002 / ) 
(2)  Loaded Truck ( ) 

  936.95  (  3,073.20 )  

 PPVequip = PPVref  (100/D)1.1

PPVequip = 0.01  (100/3,073.20)1.1 

=  0.0002 /  (  0.005 / ) 

 

 

  (  2)  5 

/       1  4  (  

82/4 (45), 82/5 (44), 82/6 (49)  82/7 (51))  0.10-0.13 

/    2  (  11  11/1) 

 0.05-0.23 /     1-2  (  15, 15/1 

 17)  0.69-1.96 /   

  2  (  29/1)   0.02-0.08 

/      8  4 

  0.003-0.01 /  

   1 

 

 (  3) 

 3 /     

0.002-0.005 /  

   4.2.4-3 

  

 Whiffin  Leonard (1971)  4.2.4-4  
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/

  

 Whiffin  Leonard (1971) 

  Plaster (

   ) /  

 5.00 ./   DIN 4510 

(1986)  4.2.4-5   

(Ancient Building)  DIN 4150 (1986) 

 5.00 ./  (0.197 / )  

 4.2.4-4   whiffin  

 leonard (1971) 

 
  

./  /  

0-0.15 0-0.006 /  

0.15-0.3 0.006-0.012  /  

2.0 0.079   

 

2.5 0.098  

 

5.0 0.197 

 (

 

) 

 

 Plaster (    

) /

 

10-15 0.394-0.591  

 

 

 

 

 

 :  Wiffin, A.C., and Leonard, D.R., A Survey of Traffic Induced Vibration, Research Report LR 418, Road 

 Research Laboratory, Department of Transport, UK, 1971.  Hajek, J.J., Blaney, C. T., and Hein D. K., 

Mitigation of Highway Traffic-Induce Vibration, 2006 
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 4.2.4-5   DIN 4150 (1986) 

 
 /  /  

2.0 0.079  (Ancient Building) 

5.0 0.197   

10.0 0.394  

20.0-40.0 0.787-1.575  

 : German Norm DIN 4150, 1986. 

  

   

 

   16  

 4  

 Jack in Pile  Spun pile 

 0.50   -28.0   80 

/   A  214   B  197    411  

  Jack in Pile 

  Jack in Pile    

    Hydraulic Static Pile Driver  Jack in Pile 

 Hydraulic Static Pile Driver  Jack in Pile 
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 1 :  

 2 :   

 

 3 :  
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  1-2  (  43,  55  57,  7  7/1) 

  7.47    2  (  11  11/1) 

  5.39    1-2  (  15,

15/1, 17)   25.70    2 

  (  29  37)   5.62  

  2  (  29/1)  

 4.61   4.2.4-2 

    8  4  

  510.12   

1      

 831.97     

909.89  

  

  

 

 

 Jack in Pile 

 Press-in Piling 

  

(Pile)  

  

 (D.J. Rockhill, M.D. Bolton 

and D.J. White, 2003  1) 
  Deep 

Foundations 2002 : An International Perspective on Theory, Design, Construction, and Performance 

 Press-In Piling: Ground Vibration and Noise during Pile Installation  David,  W., Tim, F., 

Malcolm, B. and Grant, B. (  363-371)  . . 2545  
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   ( )  4:  

   

Vpress-in = 7/r         …............……………..(1) 

  Vpress-in  = 

 ( / ) 

r  = 

 ( ) 

-   1-2  (  43,  55  57,  7  7/1) 
  7.47  

Vpress-in = 7/r     

= 7/7.47 

= 0.94 /  

-   2  (  11  11/1) 
  5.39  

Vpress-in = 7/r     

= 7/5.39 

= 1.30 /  

-   1-2  (  15, 15/1, 17) 
  25.70  

Vpress-in  = 7/r     

= 7/25.70 

= 0.27 /  

-   2   (  29  37) 

  5.62  

Vpress-in  = 7/r     

= 7/5.62 

= 1.25 /  

-   2  (  29/1) 
  4.61  

Vpress-in  = 7/r     

= 7/4.61 

= 1.52 /  
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-   8  4  

  510.12  

Vpress-in  = 7/r     

= 7/510.12 

= 0.01 /  

 1 
-    

831.97  

Vpress-in  = 7/r     

= 7/831.97 

= 0.008 /   

-    

909.89  

Vpress-in  = 7/r     

= 7/909.89 

= 0.008 /  

 

   Federal 

Transit Administration (FTA) 

 7.6   25   4.2.4-6 

  

 4.2.4-3  
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   ( )  4:  

   

 4.2.4-6  

 
 7.6  

( / ) 
 25   

( / ) 

 ( ) 
 38.6 1.518 

 16.4 0.644 

 ( ) 
 18.6 0.734 

 4.3 0.170 

  Clam 

shovel drop  

5.1 0.202 

 

 Hydromill 

in soil 0.2 0.008 

in rock 0.4 0.017 

 (Vibratory Roller) 5.3 0.210 

 (Hoe Ram) 2.3 0.089 

 (Large bulldozer) 2.3 0.089 

 (Caisson drilling) 2.3 0.089 

 1.9 0.076 

Jackhammer 0.9 0.035 

 (Small bulldozer) 0.1 0.003 

 : PD Cenek and Aj Sutherland, Opus International Consultants Ltd, GROUND VIBRATION FROM ROAD 

         CONSTRUCTION, 2012 

 (2)  

PPVequip = PPVref  (7.6/D)              ………………..(2) 

   PPVequip  =  PPVref  (25/D)  

 PPVequip =  

( /   / ) 

PPVref =  

 7.6  ( / )  25  ( / ) 

D = 

 (   ) 

  =  1.5  (D)  7.6        

(25 )  1.1  (D)  

                7.6  (25 ) 
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   ( )  4:  

   

  

10   1    

-   1-2  (  43,  55  57,  7  7/1)  
   5.00  

 PPVequip = PPVref  (7.6/D)1.5 

PPVequip = 1.9  (7.6/5.00)1.5 

= 3.56 /  

-   2  (  11  11/1) 
   23.81  

 PPVequip = PPVref  (7.6/D)1.1 

PPVequip = 1.9  (7.6/23.81)1.1 

= 0.54 /  

-   1-2  (  15, 15/1, 17) 
   17.88  

 PPVequip = PPVref  (7.6/D)1.1 

PPVequip = 1.9  (7.6/17.88)1.1 

= 0.74 /  

-   2  (  29  37) 
   56.00  

 PPVequip = PPVref  (7.6/D)1.1 

PPVequip = 1.9  (7.6/56.00)1.1 

= 0.21 /  

-   2  (  29/1) 
   89.18  

 PPVequip = PPVref  (7.6/D)1.1 

PPVequip = 1.9  (7.6/89.18)1.1 

= 0.13 /  
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   ( )  4:  

   

-   8  4  

   520.02  

 PPVequip = PPVref  (7.6/D)1.1 

PPVequip = 1.9  (7.6/520.02)1.1 

= 0.02 /  

 1 
-    

 829.50  

 PPVequip = PPVref  (7.6/D)1.1 

PPVequip = 1.9  (7.6/829.50)1.1 

= 0.01 /  

-   

  930.22  

 PPVequip = PPVref  (7.6/D)1.1 

PPVequip = 1.9  (7.6/930.22)1.1 

= 0.01 /  

 
4.2.4-7 

 4.2.4-7
  Whiffin  Leonard (1971)  

4.2.4-4  

 /

 

  Whiffin  Leonard (1971) 

 

 Plaster (    ) /

  5.00 ./  

 DIN 4510 (1986)  4.2.4-5  

(Ancient Building)  DIN 4150 (1986) 

 5.00 ./  (0.197 / )  
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1.  Jack in Pile 

 

2.  ( ) 

 Line 

3.  

  ( ) /  

  /

   

 

4.   

  

5.

  

 . . 2564 

6.    08.00-17.00 .

 

7.  

   

 

9.   1  

  

-     

-      1 

/   3  1 
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 4.2.5  
  

   
    

      
(Quaternary)  

   
    

 

 
2    

 . . 2564  . . 2522 

 
 

 
 

   
 . . 2564  (Response Spectrum Analysis) 

  .
1301/1302-61   . . 2561 

 
 

 

 

 

1.      

        

 

2.   

 

3.  
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4.

5.

 

1.     

2.

3.

 

1.    

2.  

 

(1)   

(2) 

 

  

(3)   

(4) /   

(5)  

(6)   
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   ( )  4:  

   

4.2.6  

  

1)

   

 (Bn-r : Bang Khen overwash phase) 

   0-1 %  2-4 

      

   (pH 5.5-7.0) 

  (pH 5.0-6.5) 

   

 (pH 6.5-8.0)   

 SPUN 

 0.50   -28.0  

 

    

   (pH)  

2)

 

    

 

   

10.1-10.4  27 . 1552-51  3  

 (   -11) 

  4.2.6-1      

 ( ) -   

 4.2.6-1   4.2.6-1 

 3    

(10.1-10.4)  27  . 1552-51  
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 4.2.6-1  ( ) -  

 

 
 ( )  

Skempton & MacDonald (1956) Mayerhof (1953) 
 1/150 1/250 

 1/300 1/500 

 4.2.6-2  

 
 ( .) 

 
( .)  

 

 2  (  

37) (

 A) 

12.30 2.0   3 

  

 

 1-2  (  

15, 15/1, 17) (

 B) 

19.46 2.0   3 

  

 

 1-2  (  

15, 15/1, 17) (

 ( ) 

) 

3.96 1.0   3 

  

 

 
  -1.30  

  

    2.4  

  

 2.5    2.5  

  

+0.00     2.10.3-1 (  2) 

  -10 
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   2   (1) 

     

(2)     

   

 

4.2.7  

 1   4      

  

   

 

    

 

  

  
  

  

 16.79 /  

 (   )  

6.79 /   250   10.0 /  

 8.0 /  (  13 ) 

   

 2.0 /  
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   271.16 /  (  80% 

   100% ) 

  A  B   140  

 1 /   (BOD) 

 157 /  

 85  (BOD) 20 /   
-   5   1  

 (BOD) 

 150 /   85  

(BOD) 20 /  

 . (  500 )   (BOD)  20 

/   

 

 

4.2.8  

  

 

  

 

 

  

 

     

   

  

  

 

 (BOD)  20 

/   . (
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 500 )  
 

4.3   
 4.3.1  ( ) 

-    
  1  

  
     

 
  

  
 

1)
   

  (
)  Metal Sheet  (  3  

2565)    1    1    1   
 1    1   4.3.1-1 

 
 4.3.1-2   3.3.1-1  3 

  
1.   

     
2.

  1  3    
3.     1/3
4.  
5.   
6.   
 30-50  
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7.    2  
 

8.    
  2  

 
  

- 
  

 

2)
 

    1-2    3    3  
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 4.4.7-3  

 

  
 
 

1.
-   ( . ./ )

-   ( ./ .)

-   ( ./ .)

-   ( ./ .)

-   ( ./ .)

-   (%)

-   (%)

-   (%  )

5.0 

250 

150 

150 

20 

40 

85 

80 

- 

 250(1) 

- 

- 

 20(2) 

- 

- 

80%(1) 

2.
2.1)  

      -   ( . .) 

      -   ( .) 

2.50 

12.0 

- 

- 

2.2)  

      -   ( . .) 

      -   ( .) 

      -  F/M ( -1) 

      -  MLSS ( ./ .) 

      -   ( / ) 

      -   ( / ) 

1.67 

8.02 

0.20 

3,000 

32.50 

100.0 

- 

- 

0.20-0.60(3) 

2,500-4,000(3) 

- 

- 

2.3)  

      -   ( . .) 

 -   ( . ./ . .- .) 

      -   ( .) 

0.83 

16.56 

3.98 

- 

16-33(3) 

- 

 :  (1)    . 

 .  2560 

(2)      . (  100   500 ),  

         , 2548 

(3)     , , 2540 
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  . . 2555   

(1)   

 . 1    

(2)  . 2 

  15  

 

  

1.     

  1  -  

2.    

 10.00-15.00 .   

 

3.  

 

4.

 

         

 (Aerosol)   

:   

 ( )  

  (Biological Oxidation) 

 (Mature Compost)  (Methanotroph) 

     Methanotrophs 

 2    
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Type I  Methanotrophs 

Ribulose monophosphate pathway (RuMP): 

CH4 + 1.5 O2 + 0.118 NH4
+            0.118 (C4H8O2N) + 0.529 CO2 + 1.65 H2O + 0.118 H+ 

Type II  Methanotrophs 

Serine pathway:

CH4 + 1.57 O2 + 0.102 NH4
+   0.102 (C4H8O2N) + 0.593 CO2 + 1.75 H2O + 0.102 H+ 

 2,400 /

-   (  J.Nikiema.R.Brzeinki.M.Heitz, Elimination of methane generated 

from landfills by biofiltration, Table 2-3, P.266,268) 

 14.87  /  

  4.4.7-4 

 

 4.4.7-4  

 4.4.7-4 

 

 
 

 

 
 

 
 

 A 7.42 . ./  3.09 . . 3.39 . . 

 B  7.45 . ./  3.10 . . 9.13 . . 

 (Aerosol) :  (Aerosol) 

 (Aerosol)   
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 (Aerosol) 

 (Aerosol) 0.04 /  

 (Aerosol) 

 A  B   0.044 / /  

 A  B   3  

(  1.10 / ) 

  

 

4.4.8  

 

  0.50  

 0.50  (  0.40   Free Board 0.10 ) 

  

 

 

1)
 

(   )   2  

 16  

  Rational Method  

 Q = 0.278 × 10-6 CIA 

 Q =  ( . ./ ) 

C =   Runoff Coefficient 

I =  Rainfall Intensity ( ./ .) ; 

  (Return Period 2 )  tc  

  ( )  301  

  . .  

 ) 
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   ( )                                                                                                       4:  

 

                      

=  4,419/(tc+20)0.97  

    A =  ( . .) 

tc =  ~ 36  

     Rational Method  

-  

Land Area   = 8,489.6   

Runoff Coefficient (Before) =  0.30   

 i (Rainfall Intensity) =  89.04 /  

 Q (Runoff)   =  0.063 /  

     =  3.78 /  
 

  3.78 /

  

  0.50   0.50  (  0.40   Free Board 0.10 

)   Manning 

Equation  

 Q = (1/n) AR2/3S1/2 

    Q =  ( . ./ ) 

n =  

(Roughness Coefficient) 

 0.035 

    A =  

       ( . .) 

    R =   A/P ( .) 

    P =    

 ( .) 

    S =   

 0.1%  1:500 

  Manning’s Equation  

    A = 0.40  0.50 

     = 0.20   . . 

    P = 0.40 + 0.50 + 0.40 

     = 1.30 . 
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  Q = (1/n)(A R2/3 S1/2 ) 

=      {(1/0.035) (0.20) ([0.20/1.30]2/3) (0.0021/2)} 60 

Q =       4.40 /  > 3.78 /  

 

 

2)

 

 3.78 /  

  

-  

 1.00   0.001  

 Manning’s Equation   

Qf =        1/n x A x R2/3 x S1/2 

  Qf     ( / ) 

n    

 0.015 

A    ( ) 

= D2/4 

= 1.02/4 

= 0.785    

R     A / P 

=   

P     

 ( ) 

=  D  =  3.142 

S    ~ Slope = 0.001 

   

Qf  =       1      x 0.785 x (0.785/3.142)2/3x (0.001)1/2 x 60 

 

0.015 
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=   39.39    . ./  

 Qf  Q   Qmax 

 Hydraulic elements  4.4.8-1  Q  Q/Qo  =  1.04   

 Q / Qf = 1.04 

Qmax  = 1.04 x 39.39 

=  40.97 . ./  

 4.4.8-1  Hydraulic elements 

 Q   2565  0.15 

  Manning’s Equation ( )  

Q        (K’/n) D8/3 S1/2 

  Q     ( ./ ) 

n    0.015 

d    ( .) 

D   ( .) 

S    ~ Slope = 0.001 

K’    d / D   308 

 . .  ) 

 d / D   = 0.15/1.0 = 0.15   K’ = 0.0152 

Q   = (0.0152/0.015) x (1.00)8/3 x (0.001) 1/2 x 60 

=  1.92 . ./  
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  3.78 . ./  

 Q   

=   Q  + Q  

 =   1.92 + 3.78 

=   5.7   . ./     

 4.4.8-1  

  ( )   

 
 

( . ./ ) 

 

  
( . ./ ) 

 
( . ./ ) (%) ( . ./ ) (%) 

40.97 1.92 4.69 3.78 5.70 13.91

 4.4.8-1 

   

13.91  (Qmax)  

 

  

 

 

  

 

 

 

 

 

1)
 

  Rational 

Method  
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     Q = 0.278 x 10-6 C.I.A. 

     Q =  ( . ./ ) 

C =   Runoff Coefficient 

tc =  

I =  Rainfall Intensity ( ./ .) ; 

  (Return Period 5 )  tc  

  ( )  301  

  . .  

 ) 

=  7,840/(tc+30)1.03 

A =  ( . .)  

  

(1)  

(1.1)   C   

    C = 0.3 

(1.2)   tc 

   (to)   =     0.83 (Ln/s0.5)0.467 

    

   (L) = 500   

   (n)   = 0.20 

   (s)  = 0.001 

   (to)   = 36   

  (1.3)   

I = 104.76 ./ . 

  Rational Method  

  Q = 0.278 x 10-6 C.I.A 

 Q  = 0.278 x 10-6 x 0.30 x 104.76 x 8,489.60  

= 0.074 /  
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 (2)  

    

  4.4.8-2  

   4.4.8-2  

  327.94  

 

  2   1,150.29  (  A 

 440.42   B  709.87 ) 

  

    0.071 

/   0.003 

/    0.074 /  

  

2)

  0.074 /

  4.44 /  

 

  

-  
 (  1.00 )   

40.97 /    

 (  0.15 )  1.92 /  

  0.074 /   4.44 

/   

 4.4.8-3  

 ( )   

 
 

( . ./ ) 

 

  
( . ./ ) 

 
( . ./ ) (%) ( . ./ ) (%) 

40.97 1.92 4.69 4.44 6.36 15.52
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 4.4.8-3  

  

 15.52  (Qmax)  

 

 

 

  

 

3)
 

 

 (  3 

)  

 

  

  

  

 

  15.52 

 (Qmax)  

 

 

 

  

(1)       

 6   -  

(2) /   

 6   
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4.4.9  

  

 

     

    

  

 

1)

   8   2  (  A

 B)   +22.98  

 ( )  +28.38 

  ( )   1   1  

  5.10-5.95  

  +7.95   558   4   

186  (  6 )   26  

  1    2  

2)

  

  

 

     

  1-2  

  1  4    2  (  43)   2  (  55 

 57)   1-2  (  7  7/1)  1  (  9)   1  

(  9/1)  2  (  11)  1  (  11/1)  2  (  19) 

 2  (  23)  2  (  151)  2  (  31)  

 2  (  31)    10.44  

 28 ( )  1   2  (  

35)  2  (  37)  2  (  29)  1-2  (  15, 15/1,

17)   ( )  1  ( ) 

  30   2  (  29/1) 

  6.50-8.50  

-   30  -
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-   

3)

(1)  
    

    

  (

  
 ) 

(2)  (FIRE HYDRANT)  
 (FIRE HYDRANT) 

  5   110-360  

  110  

     

4)

 

  

(1)  
(1.1)   

 

 

(1.2)  

 

 

(1.3)  

 

  

  “ ” “ ” “ ”  

“ ”  
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(1.4)  

  

 

- 

   

-  

-  

 

-  

-  

35   

- 

 

(1.5)   

 

(1.6) 

  

(1.7)   

24  

 

 

(1.8)  

   

 

(1.9)   

 

 

(2)  
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     3   

 (2.1)   

 3     

  

(2.2)   

 2     

 

(2.3)   

 2    

   

  

  

  

  

 

  

1)

   8   2  (  A

 B)   +22.98  

 ( )  +28.38 

  ( )   1   1  

  5.10-5.95  

  +7.95   558   4   

186  (  6 )   26  

  26    1    

2  

   

2)
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  1-2  

  1  4    2  (  43)   2  (  55 

 57)   1-2  (  7  7/1)  1  (  9)   1  

(  9/1)  2  (  11)  1  (  11/1)  2  (  19) 

 2  (  23)  2  (  151)  2  (  31)  

 2  (  31)    10.44  

 28 ( )  1   2  (  

35)  2  (  37)  2  (  29)  1-2  (  15, 15/1,

17)   ( )  1  ( ) 

  30   2  (  29/1) 

  6.50-8.50  

-   30  -

 

3)

(1)

 

 

    

     

 

 

  

  4.30  

 5  ( ) /  59  

    12,000  

 2    10 ,000   2  

  6,000   3    2 ,000  

 2    1   

 53   1    30   1 

  72   1  

  1    1  
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  1    1  

  4  

   4.80 

  8  

/  6     

 6,000   1  

   

5.70   8  

/  7     

 6,000   1    2,000   1  

(2)  (FIRE HYDRANT)  

 (FIRE HYDRANT) 

  5   110-360  

  110  

     

 

(1)  

(1.1)   

  

  

 2  3  A  B  

   (Fire Hose Cabinet : FHC) 

 Fire Department Connection (FDC)   

(1.2)  

  (FCP : 

Fire Alarm Control Panel)  (ANN : 

Graphic Annunciator)  (Manual Station) 

 (Bell Alarm)  (Heat Detector)  

(Smoke Detector) 

(1.3)   

 

  55 ( . .2543)  5(1) 
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  te = 2+      Z        x  0.0117 

       (Y-1.8) 

 te =  ( ) 

Z =  

Y =  ( ) 

  

te = 2+     Z        x  0.0117 

      (Y-1.8) 

te-2 = Z x 0.0117 

   Y-1.8 

(te-2) (Y-1.8) = 0.0117   -  

       Z                     

 0.0117  

 

  

 A 

 =   831  

  = 1.20 + 1.55 = 2.75  

 = 2 + [831/(2.75-1.8)] x 0.0117  

= 2 + 10.23  12.23  (  60 ) 

 B 

 =   853  

  = 1.20 + 1.55 = 2.75  

 = 2 + [853/(2.75-1.8)] x 0.0117  

= 2 + 10.51  12.51  (  60 ) 
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(1.4)  

 3   1   293  

 A  831   0.35 /   2 

  345   B  

 853   0.40 /   3  

 40    12   3.33 /  

  

 0.25 

. ./  

(2)  

 3  (

 -2)   

(2.1)  

 

  

   

   

(2.2)  

 

    

  

  

(2.3)  
  2    
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4.5   

 4.5.1  

1.   
  1.1  

 (1)  

     

   

     

    

  

 

   

 

 

 

(2)  

 (2.1)  

  (2.1.1)  

    

 250   -  

 

       

 

  24  

   

 

 

  (2.1.2)  
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(2.2)  

 (2.2.1)  

 

 1,696   1,674   12  

 10  

 5  10  15   20  

 . . 2564  248,788   237,037  (  . . 2569) ,  

242,826  (  . . 2574),  187,782  (  . . 2579)  150,308  (  . . 

2584)   1,696    

 

   

   

  

 /

    

  

 

(2.2.2)    
 

   

 1    
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  (2.2.3)  

 

   0.97  

 24    

 /  59   

 4.30   5  

    

 

   

  24   

  

  1.2  

       (1)  

        

   

  

  

    

 

   

 

 (2)  

     (2.1)  

    

 250   
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   -  

 1   

   

 (2.2)  
    

 

      

 

1.3   

   

  

  

 (  4.5.1-1)  (GDP)   

. . 2556-2563   . . 2556  GDP 

   . . 2557  . . 2558  . . 2559  

. . 2563  GDP   . . 2563  . . 2556  

46.34 
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 16  

 250   GDP 

     

    

 

  

 ( ) 

   8   2  (  A  B) 

 ( )   1   1   558   

4     

  

 

      

  
1.4   

   

 1,696    

   . . 2563 

 1  2  49,286.52  

(  4.5.1-2)   

  

 

 4.5.1-2   . . 2563 

  . . 2563 (  : ) 
 10,733.24 

 19,279.91 

 18,417.20 

 125.84 

 714.25 

 16.07 

 49,286.52 
 :  . . 2564 , 2565 
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1.5   

  

 (  4.5.1-3)  . . 2564 (  1  4) 

 982,515   961,489   21,026  

 203   2.140  (  
4.5.1-4  4.5.1-5)  -   . . 2564   

350,479   109,372   31.206
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-   94.52 dB(A) 

-   77.13 dB(A) 

 

-   97.79 dB(A) 

-   78.55 dB(A) 

  

-   78.93 dB(A) 

-   77.13 dB(A) 

-   79.82 dB(A) 

-   78.26 dB(A) 

-   78.57 dB(A) 

 

-   79.23 dB(A) 

-   80.06 dB(A) 

-   78.61 dB(A) 

-   78.61 dB(A) 

-   78.89 dB(A) 

-   99.36 dB(A) 

 

-   77.24 dB(A) 

  

-   80.16 dB(A) 

-   80.85 dB(A) 

-   79.67 dB(A) 

-   79.67 dB(A) 

-   79.89 dB(A) 

-   100.72 dB(A) 
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, , , 

,   

  

. . 2561  8 /   85 dB(A) 

  

 

   (Ear Plug)  (Polyurethane foam) 

 (NRR)  33 dB(A) (  MAX-1  

  )  

  

 . . 2561   

1)  (NRRadj)
 (Ear Plug)  50 

 

 (NRRadj) =  33 - [(33 x 50) / 100] 

=  33 - (1650 / 100) 

=  33 – 16.50  

= 16.50 dB(A) 

2)
 (dB(A)) =  (dB(A)) – [NRRadj - 7] 

  (

) 

=    94.52 dB(A) 

 NRRadj   = 16.50 dB(A) 

= 85.02 dB(A) 

 

 ( ) 

=    97.79 dB(A) 

 NRRadj   = 16.50 dB(A) 

= 88.29 dB(A) 
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  ( ) 

=    99.36   dB(A) 

 NRRadj   = 16.50 dB(A) 

= 89.86   dB(A) 

  (

) 

=    100.72  dB(A) 

 NRRadj = 16.50 dB(A) 

= 91.22  dB(A) 

3)
 85 dB(A) 

 

 

    

. . 2561  

T    =        8  

            2(L-85) / 3

 T  =   ( ) 

L  =   (  ( )) 

  85 dB(A)  

  (

) 

T       =            8 

2 (L-85) / 3

=        8 

2 (85.02-85) / 3 

      =     7.97  
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( ) 

T       =            8 

2 (L-85) / 3

=        8 

2 (88.29-85) / 3 

      =     3.74  

  ( ) 

T       =            8 

2 (L-85) / 3

=        8 

2 (89.86-85) / 3 

      =     2.60   

  (

) 

T       =            8 

2 (L-85) / 3

=        8 

2 (91.22-85 ) / 3 

      =     1.90   
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 7.00 . – 17.00 .  21   21   21   

   

4-375



 7.
00

 .
 –

17
.00

 .
 

 21
 

 
 21

 
 

 21
 

 4.
5.6

-4

4-376



   -      
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3.
     7.00 . – 17.00 .  

21   21   21  (  )  

 

  4.5.6-1 

 4.5.6-1 / /  

 / / /  
 

21  21  21  

 
1  1   82/7 (51) 17.00 . 16.00-17.00 . 

2  1   82/6 (49) 17.00 . 16.00-17.00 . 

3  1   82/5 (44) 14.00 . 16.00-17.00 . 16.00-17.00 . 

4  1   82/4 (45) 14.00 . 16.00-17.00 . 16.00-17.00 . 

5  2   43  14.00 . 16.00-17.00 . 14.00-16.00 . 

6  2   55 16.00-17.00 . 14.00-16.00 . 

7  2   57 07.00-10.00 . 16.00-17.00 . 14.00-16.00 . 

8  1-2   7  7/1 07.00-10.00 . 15.00 . 12.00-17.00 . 

9  1   9 07.00-10.00 . 07.00-10.00 . 

10   1   9/1 07.00-10.00 . 07.00-10.00 . 

11 
 2   11  07.00-

09.00 . 

07.00-10.00 . 

12  1   11/1 07.00-08.00 . 07.00-10.00 . 07.00-10.00 . 

13  2   19 07.00-08.00 . 07.00-09.00 . 07.00-08.00 . 

14  2   23 07.00-08.00 . 07.00-08.00 . 07.00-12.00 . 

15  2   151 07.00-08.00 . 07.00-11.00 . 07.00-12.00 . 

16  17 07.00 . 07.00-11.00 . 07.00-12.00 . 

17  2   31 07.00 . 07.00-11.00 . 07.00-12.00 . 

18  2   29/1 07.00-10.00 . 

19  2   35 14.00-15.00 . 15.00-17.00 . 

20  2   37 14.00-15.00 . 15.00-16.00 . 

21  2   29 15.00-17.00 . 15.00-16.00 . 

22  1-2   15, 15/1, 17 15.00-17.00 . 15.00-16.00 . 17.00 . 

23  14.00 . 17.00 . 17.00 . 

24  ( )  1  14.00 . 17.00 . 17.00 . 
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 4.5.6-1 ( ) 
 

 / / /  
 

21  21  21  

/ /  100  

31  2   7 17.00 .   

32  2   9 17.00 .   

40  1   29/1 16.00 .   

41  1  16.00 .   

42  1   33 16.00 .   

43  1   33 16.00 .   

44  1   31 17.00 .   

45  1   31 17.00 .   

46  1   31 17.00 .   

76  2    70 07.00-08.00 .   

85  07.00 .   

86  2   150 07.00-08.00 .   

87  1 /  1-2   150 07.00 .   

88  1,2   150 07.00 . 17.00 .  

95  1 /  1-2   150 07.00 . 17.00 .  

96  1 /  1-2   150 07.00 . 17.00 .  

100  1  07.00 . 17.00 .  

105  2   144  07.00 .  

106  2   146  07.00 .  

107  1   144  07.00 .  

108  2   108  07.00 .  

109  1   106  07.00 . 07.00 . 

110  2   104  07.00 . 07.00 . 

111   112-113  07.00 .  

112  2   102  07.00 .  

113  2   100  07.00 .  

114  1   27/1 07.00 . 07.00 . 07.00-09.00 . 

115  1   27/1 07.00 .  07.00-08.00  

116  2   3 (27) 07.00 . 07.00-08.00 . 07.00-08.00 . 

117  2   25 07.00-08.00 . 07.00-08.00 . 07.00-12.00 . 

118  2   25/1 07.00 . 07.00-08.00 . 07.00 . 

119  2   25/1 07.00 . 07.00-08.00 . 07.00 . 
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 4.5.6-1 ( ) 

 / / /  
 

21  21  21  

/ /  100  

120  2   17 07.00 . 07.00-08.00 . 07.00-08.00 . 

121  2   15 07.00-08.00 . 07.00-08.00 . 07.00-09.00 . 

122  2   15 07.00-08.00 . 07.00-08.00 . 07.00-09.00 . 

123  2   13 07.00-09.00 . 07.00-08.00 . 07.00-09.00 . 

124  2   56 07.00 . 07.00 . 

125  07.00 . 07.00 . 

126  2   54 07.00 . 07.00 . 

127  2   64 07.00 . 07.00-08.00 . 

128  2   62 07.00 . 07.00-08.00 . 

129  2   66 07.00-08.00 . 

130  2   60 07.00 . 07.00 . 

131  2   60 07.00-08.00 . 

132  1   58 07.00 . 07.00-08.00 . 

133  1   58 07.00 . 07.00-08.00 . 

134  2  17  58/1 07.00 . 07.00 . 

135  1  ( )  16/4 07.00 . 07.00 . 

136  1, 2   64/1 07.00 . 07.00 . 

137  2   52 07.00 . 

138  1, 2   64/1 07.00 . 07.00 . 

139  1, 2   64/1 07.00 . 07.00 . 

140  1, 2   64/1 07.00 . 07.00 . 

141  2   46 07.00 . 07.00 . 07.00-08.00 . 

142  2   44 07.00 . 07.00 . 07.00 . 

143  2   42 07.00 . 07.00 . 07.00 . 

144  2   36 07.00 . 07.00 . 07.00-08.00 . 

145  2   38 07.00 . 07.00 . 07.00-08.00 . 

146  1   40 07.00 . 07.00-08.00 . 

147  07.00 . 07.00-08.00 . 

148  2  07.00 . 07.00 . 07.00-08.00 . 

149  07.00 . 07.00 . 07.00-08.00 . 

150  1   63/23 (26) 07.00-08.00 . 07.00-08.00 . 07.00-08.00 . 

151  1   32 07.00-08.00 . 07.00-08.00 . 
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 4.5.6-1 ( ) 

 / / /  
 

21  21  21  

/ /  100  

152  1   30/1 07.00-08.00 . 07.00-08.00 . 

153  2   30 07.00-08.00 . 07.00-08.00 . 

154  2   18 07.00-08.00 . 07.00-08.00 . 

155  2   26 07.00-09.00 . 07.00-08.00 . 

156  1, 2   22, 24 07.00-09.00 . 07.00-08.00 . 

157  1, 2   22, 24 07.00-08.00 . 

158  1   18 07.00-09.00 . 

159  1, 2   22, 24 07.00-09.00 . 

160  1, 2   22, 24 07.00-10.00 . 07.00-09.00 . 

161  1, 2   22, 24 07.00-10.00 . 07.00-10.00 . 

162  1   20 07.00-10.00 . 12.00-13.00 . 

163  2     134/257 07.00 . 07.00 . 

164  2     134/265 07.00 . 07.00 . 

165  2     134/264 07.00 . 07.00 . 

166  2     134/268 07.00 . 

167  2     134/267 07.00 . 

168  2     134/266 07.00 . 

169  2     134/275 07.00 . 

170  2     134/274 07.00 . 

171  2     134/273 07.00 . 

246  2    67 17.00 . 

247  2   65 17.00 . 

248  2   63 17.00 . 

249  1   61 17.00 . 

250  1   59 17.00 . 17.00 . 

251  1    53 17.00 . 

253  1   14042  140/1 17.00 . 

255  3   140 17.00 . 

256  3    140 17.00 . 

257  3   89  140  17.00 . 

280  2   70/1 17.00 . 
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4.
     3   

SketchUp 2020  7.00-17.00 .  21  

 21   21   / /  

100   

   11  7.00-17.00 

  3  
 (  2 )  (

 2 )  ( )  

 

  

  (

, 2564,  3-6) 

  4.5.6-1 

1. / /  (  2 ) 

          -                               24   

 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 
18, 19, 20, 21, 22, 23, 24 

-     / /  100                 95    
 31, 32, 40, 41, 42, 43, 44, 45, 46, 76, 85, 86, 87, 88, 

95, 96, 100, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 
121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 
139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 
157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 246, 247, 248, 
249, 250, 251, 253, 255, 256, 257, 280 

  95   

2. / /  (  2 )

 

-          -    

-     / /  100      -    

   -   
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-          -    

-     / /  100      -    
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 / /

   City Environmental Quality Review, CEQR (2014) 
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 ( ) / /  
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