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-  200 (0.075 )  

 (2/3)   40 (0.425 )   
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 25 

-   Plasticity Index    “   Plastic Limit    

Plasticity Index”    6 

-  CBR    “   CBR”   80  

  95    

“  Compaction Test  ” 

-     150   

 Optimum Moisture 

Content +2.0% 

-   “

”    100     1   

  500      1  

  95   “  

Compaction Test  ” 

 (Cement Modified Crushed Rock Base)    

  

  

(Crushed Rock Soil Aggregate Type)     

    Shale   

-  “  Coarse 
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3.   Test Hole  (   Boring) 

3.1  Test hole    Sample splitter   

quartering  Sieve  Atterberg (  

quartering  Sample splitter )  Sieve  Atterberg limit  

3.2      3.1   Plot graph  SM 

18  3  “Gradation”  

  “Gradation”   “Well Grade” , “Poor Grade” 

 “Gap Grade”  graph  plot    “Grade”  range   

specs. 

3.3  Plot gradation   SM 18 3.2   L.L  P.I.  

 AREA  Stock Pile  AREA 

 graph  plot  3.2 

3.4 AREA  Stock Pile  

  AREA  P.I.  Gradation  

  

  Blending    

    

3.5  AREA   Test hole  AREA 

 compaction  C.B.R.   C.B.R.  

   C.B.R.    Test 

hole      C.B.R.    

Stock Pile     
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4.    AREA   

4.1.  AREA  3  C.B.R.   C.B.R.  AREA 

   AREA   C.B.R.  (  AREA 

3  Atterberg limit  Sieve ) 

4.2         C.B.R.      AREA       (   3 A) 

  AREA  1  C.B.R.= 10% 

  AREA  2  C.B.R.= 80% 

  AREA  3  C.B.R.= 30% 

 C.B.R.    AREA 1  AREA 2  

  Subbase  AREA 1  AREA 

2   C.B.R.    AREA 

 4 

4.3  AREA   C.B.R.    
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5.   Stock Pile 

5.1  Stock Pile  
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  Clay  P.I.  fine   Sand 

 P.I.    

    

  

  

5.2   

  Stock Pile   30 – 40   

3 – 5     

  

 5.1 

5.3   Stock Pile  

 

  5 

   5  

 

6.   Stock Pile   

6.1  blend   

 general Test  

 “ ”   6 

6.2   Gradation  Atterberg limit  plot  SM18 
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 Stock Pile    Uniform 

6.3   6.2   Compaction   C.B.R. 
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7.   Stock Pile 

7.1  Stock Pile  

 Uniform  

7.2  Stock Pile    

   8 10

   3  10 

 10  27   

10   10  

 Stock Pile  

7.3  Gradation  Atterberg limit  plot

 graph  Uniformity   Stock Pile 

  Uniform   Uniform 

 

 

8.    Gradation     Plot graph 

  gradation  

 gradation   gradation  

gradation 3 9  range  specs. 

“Gap grade” Gradation  specs.  

10 100  “Gap”   Gap grade 

“Poor Grade”  Gradation  range  Specs.  Curve   Curve 

 smooth  

  Poor grade 

“Well Grade” Gradation  Curve  smooth  range  

specs.  gradation    Dense grade 

 Strength  
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   5 

 
 

 

1.  

1.1  

)  (Bedding)  Concrete Cradle  Ordinary 

Bedding    Ordinary Bedding 

    Soil Aggregate ( )  20 

. 95%  . – . 107/2517  

Concrete Cradle Bedding 

)   

 20 .  Mechanical Tampers  Vibratory Compactors 

 

 

  

  

   

  Surface 

   

 Pre – Mix   

    

1.2    Subgrade 

 Finished Subgrade  

  Soil Aggregate 

 Subgrade   Soil Aggregate  Subgrade 

 Scarify  

1.3 Transition Zones 

 Cut  Fill    Cut 

 Transition Zones  30 .  10 . 

 Cut  Density  Recompaction 

  Natural Moisture Content  
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  Strength   

   

 Finished Subgrade   Soil 

Aggregate  

 Half - Cut  Half - Fill Transition 

  Benching  Cut  Fill  

1.4   

 

2.  

2.1  

     

  (Slip)  

 

 (Differential Settlement) 

 

 ( Selected Materials  Subbase) 

 

2.2  

   10 . 

 Scarify  

 10 .  

 10 .  Scarify  

2.3 Finished Subgrade 

 Subgrade   (fill) 

 Subgrade   Percent Compaction 

  Subgrade  (Cut)    Subgrade  

.  Subgrade  CBR.  

.  Field Density  Subgrade  

.  Subgrade  CBR.  Field Density  
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.  Subgrade  Field Density  CBR.  

  

  

2.4 Existing Materials 

 (Existing Materials)  Selected Materials  Subbase 

 

.  

.  

    

 

2.5   Soil Aggregate 

 Soil Aggregate  

 Uniform  Stock Pile  

  

  

2.6  

 

   

 

 Field Density  

    

 Recompaction     

  Field Density 

    Field 

Density      

.   Field Density  

  

.    Moisture 

Content 

.    Segregation    Stock 

piling   
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.   

  

.    Field 

Density  

2.7   Base Course    Vibrating Roller 

 Granular Materials   Vibrating Roller 

 

 

.   

  

 

.   “ ”  

 Lime Stone   

 “ ”   Structure  

  Over Compaction  Base Course 

2.8   Fine Grade    Base Course 

 Base Course   

“ ”   “ ”   “Fine grade”  “ ”  

“ ”  “ ”  

“ ” “ ”  “ ”  “Fine grade” 

 “ ”  

 “ ”  

“ ”    

2.9   Prime Cost 

  

  “ ”  “ ”  “ ”  

“ ”  “ ”  Fine grade  

  

 Rotary Broom  

 “ ”  

 2  
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2.10  Over Compaction    Base Course    Fine Grade 

   Over Compaction  

“ ”   Fine grade  

.  Prime Coat  

.  Prime   

“ ”  Pre–Mix  

Surface  

.      

 

  Prime Coat   Soil - 

aggregate   

  

  

   

 

2.11  

    

 

  Soft  

 

3.  

3.1  

     “

 (Soil–aggregate)”   4 
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  Subgrade 

 Soil-aggregate  Subgrade   Subgrade   

 Benching       

                                                                                                                                     Top Soil 

                                        Top Soil 

 

 

 

 

 

                                                         Soil  Aggregate                                                           Soil Aggregate 

                                                                                   

                                                               

 

                     

 

3.2  

)  Soil aggregate 

         

 

)    Soil-aggregate       Soil–aggregate   500 3  

   1   

 Bulldozer  Segregation 

   

 Slope   

   Segregate   

)        Segregation  Soil aggregate 

   

   Soil Aggregate 
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  6 

 (Sampling) 
 

 

  

  (Material Control) 

 

  

 

 

   

   

   

   

   

    

  

 

  COUNTRY ROAD BOARD (CRB.)    

  (Quarry Plants)  (Stockpile)  

(Trucks)   (Roadbed) 

 

1.  (SCOPE) 

   

(Quarry Plant)   (Stock Pile)  (Trucks)  (Roadbed)

 2.  (APPARATUS) 

   

  (1)  (Moving Conveyor 

Belt)  (  6.1) 

  (2)  (Stopped Conveyor Belt) 
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  (3)   80   1.4 

 (  6.8) 

  (4)  

  (5)   700 x 300 

  2   (  6.7) 

  (6)  (Balance)  25 .  50  

  (7) Quartering Sheet  1.5 x 1.5 .  

 (Sample Splitters) 

  (8)    

  (9)  

 3.  (QUANTITY OF MATERIAL REQUIRED) 

    

 6.1  

   (Classification)  

   (   

)

 

 

( ) 

 

( ) 

 

( ) 

75.0 40 20 

53.0 35 15 

37.5 30 10 

19.0 20 10 

9.50 10 5 

4.75 5 5 

 4.75 3 3 

 

 6.1  
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4.  (PROCEDURE) 

  4.1   

(Sampling From a Bin or From a Moving Conveyor Belt) 

   : 

  (1)  

   

 6.1 

  (2)  

   

 6.1 (  6.1) 

  (3) 

 1   

 

   6.1  (  6.2) 

 

 

  6.1  

 
  6.2   1 
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  4.2  (Sampling From a Stopped Conveyor Belt) 

  

  

6.1  

 (  6.3) 

 

 

 

      

 

 

                                                  
 

 6.3  
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  4.3  ( Sampling From a Pug Mill) 

    4.1 (3) 

  4.4   ( Sampling From a Loaded Truck )  

    5 

  1   20  

6.1 

 30    (  6.4) 

 

 

          6.4   

 

   

 

 

  4.5  (Sampling a Paving Machine)  

   3  

 6.1 

  4.6  (Sampling From 

Small Heaps or Windrows)  

  

   

6.1 (   6.5) 
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 6.5   Wind Row 

   

4.7   (Sampling from a Stockpile) 

   

  

     (Front-End Loader) 

 (  6.6) 

    

  5-6  6.1 

  

6.1 

      

   

  (Variation)  

     500  

  10,000   

  1,000   

      

 2,000     
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(1)          (Sampling  From  a  

Stockpile With The Aid of Power Equipment Such as a Front-End Loader)  

 2 - 3   (Fresh Face)  1 

 

 

 6.1 (  6.6) 

 

 

     (Fresh face)     

 

 

 

                            

 

  6.6    
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(2)  (Sampling From a Stockpile by Hand) 

     

 

 20  1  

 

6.1  

 (  6.7) 

 

 

 

                 

 

 6.7    

 

(3)  (  10 ) 

 (Sampling from a stockpile (10 mm. or less) by mean of sampling tube) 

   180  

 6.1  (  6.8) 

4.8  Sealing Aggregate (Sampling Sealing Aggregate Stacked Template) 

   50-70   

  6.1 

  (1)  Fine Sealing Aggregate (  10 )

 (Sampling Sealing Aggregate (10 mm. or less) by Mean of Sampling Tube) 
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180  

 6.1 (  6.8) 

  (2)  Sealing Aggregate  (Sampling Sealing Aggregate Means of 

a Shovel) Aggregate  10   

  6.1 

   20 

 

 20  

 

 

      

  

       

 

  6.8    Sealing Aggregate  Sampling Tube 
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  4.9  (Layer in The Roadbed) 

  

 1  

  6.1 

 

 5.    (Packaging and Identification)  

  5.1  (Containers)  

    

  

  

 

  5.2  (Labeling) 

     

   (1.)  

   (2.)  

   (3.)  

   (4.)  

(5.) 
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 7 

  

 
 

 

 Unconfined Compressive Strength  17.5 

 (250 )  

  Unconfined Compressive Strength 

  

 1.  

 

  

  (Particle Size Distribution)  (Sand)  

(Silt)  (Clay)     

  

  2.  

 

  

 Hydration 

  

(Cementitious Compounds)  Hydration Products 

 

 3.  

   

 Hydration  

 Unconfined Compressive Strength  

 

 (Cementitious Materials)  

 

 (Internal Excess Pore Pressure) 
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4.  

  

     

  

   

   Unconfined Compressive Strength 

 105   125  Unconfined Compressive Strength 

 

 

 

1.   

1.1   .– . 205/2517 “ 

” 50  

 2.00  (  10)  70  0.075 

  (  200)  25 

  1.2  Liquid Limit  . - . 102/2515 “ 

 Liquid Limit (L.L)   ”  40 

  1.3  Plasticity Index  .- . 103/2515 “

 Plastic Limit (P.L)  Plasticity Index (P.I.) ”  15 

  1.4  . - . 202/2515 “

 Coarse Aggregate  Los  Angeles Abrasion”  60 

1.5  Liquid Limit   Plasticity Index 

 2   

 0.075  (  200)  70 

2.   Optimum Moisture Content 

 . – . 108/2517 “  Compaction Test ” 

3.   (

 1)  3 ,4 ,5 ,6  7   6 

 

 Optimum Moisture Content  2 
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4.  3 

 7   2   .– . 105/2517 “

 Unconfined Compressive Strength ” 

 5.  Unconfined Compressive Strength     

 Unconfined Compressive Strength  

 6.   Unconfined Compressive 

Strength  

 Unconfined Compressive Strength  

 85– 90 %   

Unconfined Compressive Strength   Unconfined 

Compressive Strength  105 – 125 %  

   5 

 

 
 

    

Unconfined Compressive Strength  

  

 

  

    

 

 105  125  Unconfined Compressive Strength 
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  8 

 
 

 

  

    

 

 1.   

 2.  

 3.  

 

 

  –   

  

      

 

    

 

 

 

     

 

 

 

  

 1.  
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  Stock Pile  

  

  Stock Pile   

  

 

2.  

     

  (Homogeneous) 

 

  

  

 3.  

     

 

 

 4. 

    

  

  -  ( ) 

  -  

  -  

  -  Grid 

-         
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 8 – 16   

  4 – 8   (  ) 

 5.  

 

   

   

  

 

 6.  

    

   0.96-0.128 /   

150 .  300 . 

    

 

   150 .  300 . 

 2-6   

   

 7.  
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 (End result Specification)   

 (Methods Specification)  

 

  Percent Compaction            

(Over compaction)  100 %   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 65

  9 

 

  Pavement Recycling 

 
 

1.  

  “   

Pavement Recycling”  “  

  2547”   

   

1.1    

 

1.2     

  2  

  

  

  

   

 

2.  Pavement Recycling  

   Pavement 

Recycling    

(Pavement Management  System)   
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2.1     

    

   Recycling  

 /    

   

   

 

  

    

     

 

  

 

 2.2  

 

  

2.1   

   

 2.3  

  Pavement Recycling  

 

 

  2.3.1   

 

  2.3.2   

   

    

  2.3.3  Recycling  

   -  (Soft Spot)  

-   

Recycling       
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   -   

 

   -   

 

  2.3.4  Recycling 

    – , 

 –  ,   

 Recycling  

  2.3.5    , ,    

 Recycling   

 Recycling  (In – Place) 

 

  2.3.6  , 

   

  

   

   

   

  2.3.7  

     

 2.3.1  2.3.6  

 2.4  Recycling 

   Recycling 

  Recycling  

 Recycling  

 /

  

  2.4.1  

   -  

-  
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   -  Recycling   

 Recycling 

 

-

 

   -  

 

   -    –  

  

  2.4.2  

   Pavement Recycling 

  

  1)  (Scarifying / Ripping)   (Milling) 

   

  Recycling  

 Recycling 

 

  2)    

  Recycling  

 

 

  3)   1) 

 

  Recycling  

 Recycling   Recycling 

 

  4)   
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5)  

  

   

  

 

  6)    

Operator  Inspector    

   

 

  

 

  7)      

  

  

    

Recycling   

  8)  

 

    Recycling 

   

  Prime Coat 

 

   Recycling  8  

   

  Recycling 

  1  6 

         

  

 2   –      
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  2.4.3  

     

  1)     

  2)   

   

  3)    3 

   10 

  

  4)   Recycling 

 

  5)   

   /  

  6)     

 

  7)     

 2.5  

     

      

    

  

 

   Pavement 

Recycling   

  2.5.1  

    

 (Representative Samples)  

  AASHTO  ASTM 

 

 

   Pavement Recycling 
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  2.5.2  

    

 

  AASHTO, ASTM 

  

 

 8

  “

  Pavement Recycling   
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   80 

 

  2.5.3  

   Recycling  

   2.4 

 Recycling 

 4  

1)  

 

 

 

2)    

  

    

 

  

3) 

  

     

 

 

4)  Recycling 

 Recycling  
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3.  

  Pavement Recycling  

  

  

  

  

  Pavement Recycling 

  

  

 

  

 (State of The Art)   

  

  

  Pavement Recycling 

 Recycling  

  

Pavement Recycling  

    Pavement 

Recycling  
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  10 
 

 
1.   
   .- . 309/2544 
“ ”   .- . 309 

 .- . 409/2530 “
” 

  3   4   

 .- . 309  
2.  
   5    
 2.1  +  Soil Aggregate   

 –     –   – 

  Pumping  

 Gradation  PI  
   –   Pumping  

 PI  

 Pumping 

     

   

 

 

 2.2  + Soil Cushion +  Lime Stabilized Clay  Pumping 

-   Sand Cushion  

     –  ( ) 

 Pumping  

 2.3  + Soil Cushion +  Soil Aggregate 

  Pumping  

 

 Pumping 
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 2.4  +  +  Soil Aggregate 

 2535    –   –  

 2.5  + Cement Modified Crushed Rock Base +  Soil Aggregate 

   

 –  

  5  

  3     + Sand Cushion +  Soil Aggregate 

 . - . 309/2544 “ ” 

  

3.  

  4        

-  

-  

-  

-  

 3.1  

3.1.1   1 

.15  

  .   

  

  

 

3.1.2  

.–  201/2544   “ ”  

   

 

  3.1.3    . 

– .202/2544   “ ” 
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3.1.4    

   

 

 

  3.1.5     

   

    Set  

 Cold joint  

 .733  . 733 

  7     

(1)   Plasticizer  

 5 

(2)   

 1   3  

(3)   1   3  

 

(4)   

 

(5)  

 

(6)   Superplasticizer  12 

   

(7)  

 

  Brochure  

ASTM  ASTM  7   Type A – G  .  ASTM  Type A 

 1   Type G  7 

  

 (1)  . 733   

  -  

  -  

  -   
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 (2)   

 (3)   0.1 – 0.3  

     

  

 (4)   

  3.1.6   Temperature Steel 

  

  Spacing   Temperature Steel  Spacing  

    Temperature 

Steel  

  3.1.7  (Dowel Bar)  

  

   

  

   

Fixed End  

 

  Free End  

 

 

 

 

  (Freeze joint ) 

   

 

  3.1.8  (Tie Bar)  

   

   

 

  3.1.9  

   

 Blow Out 
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  3.1.10  (Joint Filler)   

  3.1.11  (Joint Primer)  

 

  3.1.12   (Concrete Joint Sealer)  

 Pumping   

 

 

 

 3.2  

  

    

   Slump    

   

   

3.2.1           

  1          

    

  

 

  fcr = fc’ +  ks 

  

  fcr     

  fc’   

  k    

  s     

30   

   k     1 
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 1 

 

  fc'   K 

20 0.842 

10 1.282 

5 1.645 

2.5 1.960 

2 2.054 

1 2.326 

0 3.000 

 

  5% 

   

  5    

 325 ./ . 2  

3.2.2      

   

           Modulus of Rupture 

 

3.3  

  

  

3.3.1     

,     

 Load  

3.3.2  

(1)  

-   (Bin)     
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-     

 

   

 

   -   (Mixer)         

     10  

 

(2)  

   -          

     0.5  

   -      

  0.5   

        Vibrate   

 

-    

 

3.3.3   

-  

 

  

   -  

 1     

 

 

  3.3.4   

   

 

   -   

 Mix  ,   

 

   -  
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 3.4   

  3.4.1   

  

 Pumping  (

 PI  ) 

  

    

 

 

  3.4.2   

    

  

  3.4.3  

   

  

  

  

  (1)   

  (2)   

  (3)    

  (4)   Cold joint 

  (5)     

  

  3.3.4  

     

   

   Joint   

 

  

 

   6 – 24 
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  3.4.5  

 

  

  

     

 

  3.4.6   

     

  

 

 

  3.4.7   

 14    
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  11 
 

 
 

 
1.  

1.1   

  .  15    1-2532    ASTM  C – 150  Type  I  

  (

  Type  III)  .   ASTM  

 Silo  45  

 Silo  

      

-  30  

-  1  10,000 . . 

-  

       

-  . 15 

- ASTM C 150 Type I  “ Specification for Portland Cement ”  ASTM  C 150 Type III (

  3) 

1.2     

  

        

 (   Trial  Mix  ) 

 (Trial  Mix) 

  .- .

309/2544   
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-  (Sieve  Analysis)   (Los Angeles Abrasion) 

 30  

-  1  5,000  . . 

-  1,000 . . 

          

- .- .202/2515  “   Coarse  Aggregate  Los Angeles 

Abrasion ”  

- .- .204/2516 “   ” 

- .- .213/2531 “  (Soundness)  ”  

1.3  .- .

309/2544        

 5 

 

    

 0.2 

 (Trial  Mix) 

  .- .309/2544   

          

-  (Sieve  Analysis)   Organic  Impurities  

  30   

-   1    1,000  . . 

-  1,000  . . 

          

- .- .202/2515  “   Organic  Impuritise   ” 

- .- .204/2516   “   ” 

- .- .213/2531   “  (Soundness)  ”  

1.4     

    .- .309/2544 

  AASHTO  T  26:Quality of Water to be used in Concrete 
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 AASHTO  T 106 :Compressive 

Strength of Hydraulic Cemen  Mortar ( ) 

    

-  

    

- AASHTO T 26:Quality of Water to be used in Concrete 

- AASHTO T 106:Compressive Strength of Hydraulic Cement Mortar 

1.5     

     

 

  30     

1.5.1  (Air Entraining Admixtures) 

 0.25-1.00   

  

   

-  30  

-   

    

- ASTM C 260-77  “ Specification For Air Entraining Admixtures for Concrete  ” 

1.5.2  (Chemical Admixtures) 

  /   7 

 

               A   (Water Reducing) 

               B   (Retarding) 

               C   (Accelerating) 

               D   (Water Reducing and Retarding) 

               E   (Water Reducing and Accelerating) 

               F    (Water Reducing-High Range) 

              G   (Water Reducing-High Range and 

Retarding) 
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-  30  

-  1  1,000  

-  

 

-   .  733 

- ASTM  C  494-82  “ Specification For Chemical Admixtures for Concrete ” 

1.5.3    (Mineral Admixtures)   

 Workability     

Shrinkage Crack        (Inert) 

 (Pozzolan) 

 (Calciumn Silicate Hydrate) 

  (Moderate Sulphate Resistant Cement) 

  Pulverized Fly Ash(PFA) 

 

 (Moderrate Sulphate Resistant Cement) 

 

 30    .- .309/2544  

  

-  30  

-  1  500 . .  2 

 

-  

 

-  ASTM C 618-84 “ Specification For Fly Ash and 

Raw or Calcined Natural Pozzolan for Use sa a Mineral Admixture in Portland Cement Concrete ” 

-  .849 

-  ASTM C 595-85 Type IP(MS) 

-  “ Specification  For  Blended  Hydraulic  Cement ”  

1.6  (Liquid Membrane-forming Compound) 
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  Hydration   

 

-  30  

-   1    2,000     

-  

 

-  . 841 

- ASTM C  309-81 “ Specification for Liquid Membrane-forming Compounds for Curing Concrete ” 

1.7    Concrete Pavement 

1.7.1  

- (Steel Wire Fabric)  AASHTO M 55-81  ASTM A 

785-79 

-  AASHTO M 32-81  ASTM A 82-79  

.747 

-    .20, .24 .211 

-   .20 

-   .24 

-   .420 

-  .- .309/2544 

 

-  30  

-  1   .- .309/2544 

 

 

-  AASHTO ,  ASTM . 

 

 

1.7.2  

-  (Joint Filler)  AASHTO  

M213-81  ASTM D 1751-73 
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-  (Joint Primer)  .- .309/2544  .- .

322/2533   .479 

-  (Joint Sealing Compound)  

.479 

  

-  30  

-  1   .- .309/2544 

 

 

-  AASHTO ,  ASTM  . 

 

1.7.3  

-  

- Sand Cushion   9.5 .

.  0.075 . . ( 200)  10 

 

-  

 

-  

1.8  

-    .- .309/2544  AASHTO M 182:Burlap Cloth 

Made form Jute or Kenaf   

-   .- .309/2544 

-  (  1.6) 

1.9  Calibrate  

  

 Calibrate  20  

 

 200  

 

 

-  Calibrate   20  
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-  

-   Calibrate  6  

 

-     ASTM  

1.10   Trial  Mix 

  

 Cement Content 

 

 

-  30  

-  150x150x150 .  27  1  

 325 ./ . .  28  

-  150x150x600 .  27  1  

 42 ./ .  

 28  

 

- .- .309/2544 

-  .409 “ 

 ” 

-  AASHTO T 97:Flexural Strength of Concrete (Using  

Simple Beam with Third-Point Loading) 

2  (Ready–Mixed  Plant , Transit) 

  Ready–Mixed 

 

2.1   

  2  (  1½”-

#4)  Stock  Stock   Stock 

 .- .309/2544 

2.2        

 0.5   25 

  10  
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 Calibrate 

 Plant  

              

-  Calibrate  30  

  0.5   

-  Calibrate  Calibrate 

 

-  

 

-   .- .309/2544 

2.3  Transit 

  Transit  .-

.309/2544 

2.4   

 Transit   

1.0   Silo 

  Load  2 Silo 

     5  
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1.  

1.1  

  Plant   

1.1.1  

1.1.2   Moisture  Content     

1.1.3  

1.1.4  

1.1.5  

1.1.6   Mold   

1.1.7   Moisture  Content  

 (2)  

1.1.8   Transit    

 

1.1.9  

1.1.10   QC    Plant   

1.2   

  Plant    

1.2.1  

  Moisture  Content    

  Slump   

1.2.2      50  

. .  

1.2.3  

1.2.4 (3) 

 

1.2.5   Transit    Plant    Plant 

1.2.6   Inspector      

Slump ,  ,  ,   Transit  

 

1.2.7   Inspector  
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1.2.8   

      

      

3     

1.2.9  

2.  

       

    

 

  Hydration    

 

 

2.1  (Curing  Compound) 

  

 

2.2

  3    

 

2.3   Column    Deck      Curing  Compound    1  

 

2.4  

2.5   7   

 

-   . .304/2532    5.1 “ 

 ”    5.2 “  ” 

-     

    

       

-   

 (   28  ) 
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-   

  

 

-   28  

 

-  
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 12

 

 12.1 

 ( .) 
 

 *  

  8.0 2.0 

   8.0 2.0 

  10.0 2.0 

 10.0 2.0 

 8.0 2.0 

 5.0 2.0 

 

*  2 .  

(Vibrator) 

 

 12.2   

 

   

.  

 . 

 

 

 

 

 

( .)  .  .  .  . 

5.0 – 15.0 ½-3/4 12.5-20.0 ¾ 20.0 ¾-1 20.0-25.0 ¾-1 ½ 20.0-40.0 

15.0 – 30.0 ¾-1 ½ 20.0-40.0 1 ½ 40.0 1 ½ 40.0 1 ½-3 40.0-75.0 

30.0 – 75.0 1 ½-3 40.0-75.0 3 75.0 1 ½-3 40.0-75.0 3 75.0 

 75.0 1 ½-3 40.0-75.0 6 150.0 1 ½-3 40.0-75.0 3-6 75.0-150.0 
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 12.3   

 1 . .   

3/8 ” 1/2” 3/4 ” 1 ” 1 1/2 ” 2 ” 3 ” 6” 

( .) (9.5 .) (12.5 .) (20 .) (25 .) (40 .) (50 .) (75 .) (150 .) 

 

 (Non-Air Entraining Concrete) 

3-5 205 200 185 180 160 155 145 125 

8-10 225 215 200 195 175 170 160 140 

15-18 240 230 210 205 185 180 170 - 

 % 

 

3 2.5 2 1.5 1 0.5 0.3 0.2 

 

 (Air Entraining Concrete) 

3-5 180 175 1465 160 145 140 135 120 

8-10 200 190 180 175 160 155 150 135 

15-18 215 205 190 185 170 165 160 - 

 %  8 7 6 5 4.5 4 3.5 3 

 

12.4 

 

 

 

 

  (

) 

 

  

 

  3 . 0.45 0.40 * 

   0.50 0.45 * 

 

*  (Type 2  Type 5)  0.05 
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 12.5  

   28  

( ./ . .) 

Cylinder  Dia  15x30 Cube 15x15x15   

450 540 0.38 - 

400 480 0.43 - 

350 420 0.48 0.40 

300 360 0.55 0.46 

250 300 0.62 0.53 

200 240 0.70 0.61 

150 180 0.80 0.71 

 

     Dia. 15x30 

.   20  %

 

 12.6   

     

2.42.40 2.50 2.60 2.70 2.80 2.90 3.00 

3/8 ” (9.5 .) 0.50 0.49 0.48 0.47 0.46 0.45 0.44 

1/2 ” (12.5 .) 0.59 0.58 0.57 0.56 0.55 0.54 0.53 

3/4 ” (20.0 .) 0.66 0.65 0.64 0.63 0.62 0.61 060 

1 ”    (25.0 .) 0.71 0.70 0.69 0.68 0.67 0.66 0.65 

1 1/2 ” (40.0 .) 0.76 0.75 0.74 0.73 0.72 0.71 0.70 

2 ”    (50.0 .) 0.78 0.77 0.76 0.75 0.74 0.73 0.72 

3 ”    (75.0 .) 0.81 0.80 0.79 0.78 0.77 0.76 0.75 

6 ”    (150.0 .) 0.87 0.86 0.85 0.84 0.83 0.82 0.81 
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  12.7   

  

 

  

3/8 ” (9.5 .) 2285 2190 

1/2 ” (12.5 .) 2315 2235 

3/4 ” (20.0 .) 2355 2280 

1 ”    (25.0 .) 2375 2315 

1 1/2 ” (40.0 .) 2420 2353 

2 ”    (50.0 .) 2445 2375 

3 ”    (75.0 .) 2465 2400 

6 ”    (150.0 .) 2505 2435 

 

 

 

  (Slump)   5.0-7.0 . 

  . .   350 ./ . . 

    0.55 

   325 ksc. (Cube) 

 

 -   1  . 3.15 

-  

     2.700 

  (Absorption)   0.50 % 

 Water Content     0.50  % 

    25.0 . 

  & Dry Rod  1700 Kg. 

 -  

  Fineness Modulus    2.890 

      2.660 

  (Absorption)   0.97  % 
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 Water Content     2.00 % 

Calculation 

1)  Slump     5.0 cm. 

2)     25.0 . 

3)   (  12.3,  1  2) = 180.0  

   
             180.0  

 

 
             0 .015  

 

4)  Water /Cement Ratio  0.55 ( ) 

  (Cube) = 325 Ksc.  Cylinder 

  Dia. 15x30 cm.  = 325 x(100/120) 

     = 270.8 Ksc. 

 . . . 213  1.1 

    = 297.9 Ksc. (Cylinder) 

   12.5  

    = 0.55 

   = 180/0.55   . . 

     = 327.3  . . 

   

  
            =     350.0            . .

 

5)    12.6  

  Fineness Modulus  = 2.890 

  = 25 . . 

 (Saturate Surface-Dry Basis  Dry Rod) 

  = 0.661 (Interpolated) 

   = 1700 . . 

  = 1700x0.661 

 
           =    1124    . . (SSD. Basis) 
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6)  

    = 180/1000 = 0.180 .3

   = 350/(3.15x1000) = 0.111 .3

  =  1124/(2.700x1000)  =   0.416 .3

   = 0.015x1  = 0.015 .3

   = 0.722 .3

  = 1 – 0.722 .3

     = 0.278  .3

  = 0.278x2.660x1000 = 739 . . 

          =         739         . . 
 

7)   1   

 

      350 . . 

      180 . . 

     1124 . . 

      739 . . 

    2395 . . 

 

8)  Trial Mixed  

  2.00 %   (Absorbtion)        = 0.97 % 

  0.50 %   (Absorbtion)        = 0.50 % 

  100 . .  =  2.0 – 0.9   =    1.03 . . 

  739 . .    739 x 1.03 / 100  

      = 8 . . 

    747 . . 

   

    180 – 8  

      = 172  
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 Trial Mixed  

 

      350 . . 

      172 . . 

     1124 . . 

      747 . . 

    2393 . . 

 

9)   (M/C  = 5.30 % , M/C 

 = 1.50 %)  

  5.30  %   (Absorbtion)  0.97 % 

  100 . .  = 5.30 – 0.9   =   4.33 . . 

  739 . .    739 x 4.33 / 100  

      = 32 . . 

    771 . . 

  1.50 %   (Absorbtion)  0.50 % 

  100 . .  =  1.50 – 0.50   =    1.00 . . 

  1124 . .     1124x1.00/100 

      = 11 . . 

  1135 . . 

   180 – 32 – 11  

      = 137  

 

 

      350 . . 

      137 . . 

     1135 . . 

      771 . . 

    2393 . . 
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 13 

 
 

   3   

  

  

 

1.  

 

  

   20   

 1.1     “  .....” 

 “  .... ...”  “ ”  

 1.2    

          

 1.3         

     

     

 1.4    

 1.5       

Gradation, Atterberg Limits, Compaction, CBR.     

 Piezometer  Settlement  

Plate  

 1.6     Side 

Ditch   

 1.7      

 

1.8   

  .      Bearing Unit /  

  .       
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2.   

  

   

     

  

    20   

  1   

  

 2.1      1  

    /     

       “  10  1/3 ” 

  10  3   1  

 2.2     

  

  

  

  

 2.3  

  

 2.4  Bar Chart  2   

  2.4.1 Bar Chart   (Bar Chart)  

  .   

  .   

  .    

.  Bar Chart  10 

. 

  2.4.2 Bar Chart  (Bar Chart  2)  General 

Test  Control Test   Bar Chart  

 2.5       

 ( )  
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 2.6         

  

 Piezometer  Settlement Plate  

 2.7  (  )  

    

   ,  Raised  Median  

    

 

     

 

 

 2.8  (  .2-12)  

  General Test  Control Test  

  Subgrade   2 

  General Test  

 Abrasion Test  Specific Gravity  

 General Test  Control Test  

 2.9  Soil Cement   Soil Cement 

 Mix Design  Gradation, Atterberg Limits  Soil Cement 

   OMC.   Mix Design  

 General Test  Soil Cement  Control Test   

Gradation, Atterberg Limits  Compaction Test  Soil Cement 

 (Moisture Content)  Soil Cement  

 2.10 Field Density Test Report (  .6-07)  

  .   

   Subgrade  

 “Acceptance”  “

”   Station    

   “  

  ”  “Remarks” 

   “Retest”  

  Retest    
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 2.11   

 (Calibration)  2  (  15  1 

)  3   

 1 %  

 2.12  Specific Gravity  Absorption  Specific  Gravity 

 Absorption  3/4  (19 .)  1 /  

 2.13   

 

 2.14  . .       

 . .  

      Abrasion, Organic Impurity, Concrete Strength  Concrete Pavement   

 2.15    

  2.15.1     

  (1) Summary of Results (  .2-15 .)  

  (2)  Gradation (  .2-18  Soil Aggregate  .3-08 

) 

  (3) Mix Design  (  .2-14) 

  (4) Sieve Analysis (  .2-01   Soil Aggregate  .2-01 

 4 (4.75 .)   .3-10 ) 

  (5) Atterberg Limits (  .2-02) 

  (6)  Compaction Test (  2-15 ) 

  (7)  Compaction Test (  .2-05) 

  (8)  CBR.  Mold  Blows  Mold  Blows 

  

   (8 )  Load VS. Penetration (  .2-05)  Blows 

 

   (8 )   CBR. Test (  .2-11) 

  2.15.2  Soil Cement Test (Mix Design)  1  

 

(1) Summary of Results (  .2-15 . ) 

(2)  Strength VS. % Cement OMC. (Optimum  

Moisture Content)  
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  (3)  Gradation (  .2-18  Soil Aggregate) 

  (4) Sieve Analysis (  .2-01 .)  Soil Aggregate  .2-01

 4 ) 

  (5) Atterberg Limits (  .2-02) 

  (6)  Compaction Test (  2-15 ) 

  (7)  Compaction Test (  .2-05) 

  (8)  (% Cement)  Strength  Soil Cement 

  100 % Compaction   Strength VS. % Cement  (2) 

  2.15.3  Soil Cement  Control Test   

(1) Summary of Results (  .2-15 . ) 

(2)  Gradation    (   .2 – 18   Soil Aggregate) 

(3) Sieve Analysis  ( .2-01 .    Soil Aggregate    .2-01  

 4 ) 

(4) Atterberg Limits  (   .2-02) 

(5)   Dry Density, Strength ,   Soil Cement  

  Mold    

 2.18    

  Data  

 2  

  (   General Test)  

    

Summary of Results Results (  .2-15 . )  

      

      

2.16  Field Density  .6-03 .  

  .  .   

   

2.17  ( ) 

2.18  (

) 
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3.  

    

    1  

   

 3.1     “

 ...”  “  ... ..”   “  ..”  

 3.2     

   

 

 3.3   

 3.6      .   .  

         

 

 3.5     

 3.6   

 3.7  

 3.8  

 3.9  

 3.10  

 3.11  Item  Progress Chart 

  /  CPM (Critical Path Method)  CPM 

 

 3.12 Bar Chart  5  

 3.13  

 3.14    

    

 3.15  (As - Built)  

 3.16 Typical Cross Section      

   Piezometer  Settlement Plate 

 (Site Meeting)  
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 3.17  Bearing Unit       

   Bearing Unit 

  Bearing Unit   

 3.18    

 3.19  

 3.20  

    

      

 

 3.21 Chart  /   

 

 3.22 Chart   /   Concrete  Strength , Slump  

 3.23 Chart   /    

 

 3.24  

 3.25  

 3.26  

 3.27  

 3.28  

 3.29 Bar Chart  Control Test  

 3.30  2 

 3.31  1 

 3.32   Soil Cement 

 3.33     Specific Gravity,                  

% Absorbtion, Abrasion, %   

 3.34          
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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

 

 

 

 

 

 

 2   
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 151

 

 1 

 

  

  

 

     Prime Coat  

 

   
 

1.1    Prime  Coat 

  Prime Coat  

 

 1.1.1  

  .  MC-30  MC-70  . 865-

2532 “ ” 

  .  CSS-1  CSS-1h  . 371-

2530 “  “ 

  .    1-1 
       

 1-1  
 

 
 

  C    F 

MC-30 30-90 85-190 

MC-70 50-110 120-225 

CSS-1 20-70 70-160 

CSS-1h 20-70 70-160 

 

  .  

       -  

       -  

       -  



 152

 1.1.2   

   

  .  ( Asphalt Distributor )  

 (Circulating System) 

  

       -  (Dipstick )  

       -  (Burner ) 

       -  ( Thermometer ) 

       -  (Asphalt Pump ) 

    

     

     

   

 

    

     

 

       -  ( Power Unit ) 

    

       -  ( Spray Bar )  ( Nozzle )   

    

    

    

    

    

    

   

 ( Hand Spray ) 

   

       - 

 

 ( Bitumeter )   

    

 

       - 

    (  ) 
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       - 

 

  

    

 

(Dipstick ) 

 

 

 

 

    

                            

 ( Asphalt Tank ) 

    

   

   

 

    ( Dial ) 

(Armored Thermometer )   1  

  .  (Rotary Broom)   

 (Farm Tractor)  

     

 

  .  (Blower)  (Farm Tractor)  

  

 1.1.3   Prime Coat 

  . 

        

    

       -  

        - 

       -  

       - 

       - 

  .  

       -  

 80 

  

  80  
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 3   

  

       -      

   

 1  

  

.1.4  

 0.8-1.4  

 

 Basis )  

  R (  ) 

 

 
 

   Prime Coat = 100P ( 1-D/G)/R   
 

      P =   

           R =   Residual Asphalt   

            D = 

            G =  Bulk ( SSD -

   P   

  P   4.5    

  P 

 

   Residual Asphalt (R)        1-2 
 

 1-2    Residual Asphalt ( R )  
 

MC-30 62 

MC-70 73 

CSS-1 75 

CSS-1h 75 

 

    

 .- . 603/2517 “ 

 “ 

 D 

 “ 

   G  G   .- . 

207/2517 “ 
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 .- . 209/2548 “ 

”   
 

  
2P1P

100G  

2G1G

1   =  4.75   

  P2   =  4.75   

 

  

  

  

 200   20  

 1   

  

 

 48  

 

  P

  G1  =  Bulk ( SSD - Basis )  

             4.75  

  G2  =  Bulk ( SSD -  Basis ) 

                                           4.75  

 1.1.5   

  

 

  .   1-1 

  .   24  

  48 

  . 

  Prime Coat 

  .  Prime Coat    48  

 1.1.6   

  . 

 50  

  .   24   

  .  

 

  .   
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  .   Drum  –  

 Drum  

  

 

  .   Drum  

 

   

  .   

  

     

 

 

                      1.1.7    

  .  

 1-1 

  .   

 1-2 
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1.2    Tack Coat 

 Tack Coat  

     

        

  1.2.1  

       .

RC – 70,  RC – 250 , CRS – 1  CRS – 2 

   . 

  Tack  Coat        1-3 
 

 1- 3   
 

 C F

RC - 70 50 - 110 120 - 225

RC - 250 75 - 130 165 - 270

CRS - 1 50 - 85 125 - 185

CRS - 2 50 - 85 125 - 185

 :      

 1.1.2 

  

  1.1.3  

  

     

Bondi  )  

 

 1.2.2   

  
   

 1.2.3     Tack  Coat 

  . 

 .  

          - 

     Skin  Patch    Deep 

Patch    Tack    

Coat   

       -      

       -   Prime  Coat 

( ng

 Tack  Coat   
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       -  

     

  Prime  Coat    

 

       -    

    

   

 1.2.4   

 .   Prime  Coat   

       RC-70, RC-250   0.1 – 0.3 / . . 

       CRS-1, CRS-2   0.1 – 0.3 / . . 

       CRS-1, CRS-2   1 : 1    

 0.2 – 0.6   / . . 

 .  

       RC-70 , RC-250   0.1 – 0.3  / . . 

 1.2.5   

  .  1-3

  

  .    Tack  Coat    

 

  .   Tack  Coat 

   Tack  Coat  

 

  

  .   Tack  Coat   

 

 .     Tack  Coat  

  Tack  Coat   

  Tack  Coat 
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 .    Tack Coat  

     

   

  .    Tack  Coat    

  Cut  Back  Asphalt  

 

 1.2.6   

 .     Bulk 

   

 

     

     

  

 .    Bulk 

        -  

 

       -   10 – 85   

         - 

   96   

 

       -    

   

       -   

       -  

  

 

       -    CRS-1           CRS-2     
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 .    Drum 

       -    

 

 

       -    Drum    

 5  1   

    

       -  

  

 

                      1.2.7    

  .  

 1-1 

  .   

 1-2 
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 1-1 

  -   7

 

 

 

 Pump Shaft Speed  / 

 Spray bar  Discharge Pressure /

 Speed  /

.1 .2 .3 .4

  

  . .

  . .

  . .

  O
C

   

  

  

    / . .

  

      .

  

  

  .

  

      .

     

  Prime Coat

.2/14/2549   2550
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 1-2  

(  / . .)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

 

.- .

     

 ………………..
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 1-1   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 164

 1-1   

 
 

   Prime coat  Tack coat 

 

 1.   
 

 

 1  
 

    

  

 “ ”    

  1.1    ,  , 

 ,  ,   

 

 

 

 

 

 
   

 2  
 

 1.2     

  ,  

  1.3   
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  1.4   

  1.5   

 

 

 

 

 

 

 3  
 

  1.6   

  1.7   

  1.8  

 

 

 

 

 

 

 

 

 

 

 
 

 4  
 

 2   (Calibration of Speed  Meter) 

   

 5  

 Prime Coat  Tack Coat  

  2.1   2  

  5  2  
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  2.2   

   .  

   .  

   .  

  2.3   

   .  2   

   .  5 

.  2  )  

       2   

.   2   

.   

.  

 3.   

  

 

  Prime Coat  Tack Coat  

  3.1  

   

   

 

 

  3.2  

   .  

   .   60-100  

   .  

   .   

  3.3  

   .  
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   . 

 

 

 

 

 

 

 

 

 

 

  5  
 

    . 

 –   

    .  .  .   3  

  

 

    .  

 

.   .   . 

    . 

 

 4.  

     1-2 

 5.  

     1-3 

 6.  

  6.1         

 .1-1(1/1)  .1-1(1/3) 

  6.2   

 .1-1(2) 
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  6.3   

 .1-1(3) 

  6.4   

 .1-1(4) 
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  .1-1(1/1) 

 

   GA -

1.  

      

        

          ( )

        ( )

        

      

2.  

      

      

      

      

      

      

      

      

        

      

      
o
C

      
o
C

         

      

      
o
C

       
o
C
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  .1-1(1/2) 

 

3.  

       

       . ./ . . / .

          

4.  

        

           /

5.  

 

 
        

        / /

        

6.     

         

         

         

         

         (       )

         

           (Hand  Spray)

7.  

          .
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  .1-1(1/3) 

 

.

.

.   

.

.

.    1-2

.

 

   1

  

 
-3

 

   1/2  (12.5 . .)

(1)

(2)
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  .1-1(2) 

 

 

 



 173

  .1-1(3) 

 

     

     

( / ) ( ) 1 2 3 (  / )
1
2
3
4
5
6

14 16 18 20
14 16 18 20

 ( )

     

 (  /  )

 ( 
 / 

 )
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  .1-1(4) 

 

 

(  / ) ( ) 1 2 3 (  / )
1
2
3
4
5
6

14 16 18 20
14 16 18 20

  ( )

     

 ( / )

 (
 / 

)
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 1-2  

 Distributor 
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 1-2 

  Distributor 
                                                       

1.   

 

 Distributor  

2.  

 2.1  

        0.1  

 2.2  

       2.2.1   500   4  1  

       2.2.2     300  x 100   70  

 

       2.2.3   

 2.3   

        2.3.1  2.2.1  2  

 200   

        2.3.2   2.2.2  10  

 ( Wt. of  Paper ) 

        2.3.3    

 300X50   

        2.3.4  2.3.3 

 2.3.1  

Distributor   =  50  x 200   =  (area of each paper) 

        2.3.5   50  x 200   70  

        2.3.6   10   

( Wt. of cotton pad ) 

        2.3.7   2.3.4     2.3.5 

 

        2.3.8   2.3.7  

 Centre line  
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        2.3.9     Distributor  

        2.3.10       Distributor  

   (Wt. of paper + cotton pad + Asphalt) 

        2.3.11  

 

        2.3.12   

3.   

 

 Average rate of Spread       =      
papereachofarea

asphaltofWt.  

   = 20 x 10     =    200    Sq.cm.  papereachofarea

 

 %  Variation    =      
asphaltofwtAverage

AsptofwtAverageAsptofWt
.

100....  

 

4.  

 4.1    

 4.2  

 4.3   Variation      17 % 

 4.4   .1-2(1) 

 

5.   

   Distributor 

  (  Cut back) 

 (  Emulsified   Asphalt )  
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  .1-2(1) 

 

Wt. Asphalt Wt. of Wt. of
+Paper pad Paper pad Asphalt Variation   MACHINE  REC.  NO. -

(gm.) (gm.) (gm.) %  MAKE          ISUZU
1 24.3 9.6 14.7 -4.5  MODEL
2 24.4 9.1 15.3 -0.6   WIDTH OF SPRAY BAR 3.50 m.
3 24 8.9 15.1 -1.9   NO. OF JETS USED 35
4 24.1 9.1 15 -2.6   ACTUAL WIDTH SPRAYED 3.50 m.
5 24.0 9.1 14.9 -3.2   HEIGHT OF BAR 22 cm.
6 24.0 8.8 15.2 -1.3   ROAD SPEED 500 ft./min
7 24.6

 

9.2 15.4 -0.0   PUMP SPEED 1200 rp
9.2 15.2 -1.3   ASPHALT MC. - 7
9.5 15.2 -1.3   TEMPERATURE 80 C
9.2 15 -2.6   PRESSURE -
9.2 16.3 5.8   AIR TEMP. -

 
m

8 24.4 0
9 24.7

10 24.2
11 25.5
12 24.6 9.5 15.1 -1.9   ROAD  TEMP -
13 25.4 9.4 16 3.9   OUT PUT PER JET / MIN Kg./ min.
14 26.1 9.4 16.7 8.4 %Variation = [Wt.Asphalt-Avg.Wt.Asphalt.]x100
15 25.1 9.5 15.6 1.3
16 24.0 8.8 15.2 -1.3   e.g. paper No. 1
17 25.1 9.4 15.7 1.9 %Variation =  [ 14.7 - 15.4 ] x 100  =  -4.5
18 24.4 9.5 14.9 -3.2
19 25.2 9.2 16 3.9   AREA OF EACH PAPER = 20 x 10 Sq.cm.       
20 25.0 9.2 15.8 2.6 = 200 Sp.cm.
21 27.9 10.6 17.3 12.3  AVERAGE RATE OF SPREAD =   Wt. Asphalt
22 24.1 9.2 14.9 -3.2 Area of each paper
23 24.2 9 15.2 -1.3 = 0.74 Liter / Sq.m.
24 25.9 9.5 16.4 6.5
25 25.9 9.6 16.3 5.8   N.B.               %   Varlation  =   + / - 17 %
26 23.8 9.1 14.7 -4.5
27 25.0 9.4 15.6 1.3
28 24.4 9.7 14.7 -4.5
29 25 9.2 15.8 2.6
30 24.1 9.6 14.5 -5.8
31 25.0 9.4 15.6 1.3
32 25.6 9.7 15.9 3.2
33 25.0 9.5 15.5 0.6
34 24.5 9.6 14.9 -3.2
35 24.7 9.6 15.1 -1.9

540.7
15.4

TEST OF ASPHALT DISTRIBUTION
ROAD TRAY  TEST  FOR TRANSVERSE  DISTRIBUTION

Paper

TOTAL
AVERAGE

15.4

      Avg. Wt Asphalt
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 1-3  

 Distributor 
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 1-3  

 Distributor 

 
                                                       

1.   

 

 Distributor  

2.  

 2.1  

        0.1  

 2.2  

       2.2.1  200 x 200   11  

       2.2.2  

 2.3   

        2.3.1   200  x 200    11  

        2.3.2   2.2.1 

        2.3.3   2.3.1  

        2.3.4  2.3.3 

     Tray ( Wt. of Tray )  

        2.3.5   

 Centre Line   4  

 ( Longitudinal ) 

        2.3.6  

        2.3.7   Distributor  

  (Wt. of Tray  + asphalt ) 

        2.3.8  (Tray) 

 

         2.3.9   

3.   

 

 Average rate of Spread      =      
2

trayofarea
mmgmasphaltofWt /..  
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   =       20 x 20      =    400    Sq.cm.  trayofarea

   =  spreadofrateaverage trayofareaAsphaltofWt /.

 

 %  Variation   =      
spreadofrateAverage

spreadofrateAveragetrayeachonspreadofrate 100  

 

4.  

 4.1     

 4.2 

 4.3     Variation      15 % 

 4.4     .1-3(1) 

 

5.   

 5.1    (Tray)  

 5.2    Distributor 

 (  Cut back) 

 (  Emulsified   Asphalt )  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 182

  .1-3(1) 

 

WT. WT. TRAY WT. OF RATE OF

OF TRAY + ASPHALT ASPHALT SPREAD VARIATION

gm. gm. gm. Kg./Sq.m. %

1 17.6 52.5 34.9 0.87 2.4

2 18.2 53.0 34.8 0.87 2.4

3 18.8 50.0 31.2 0.78 -8.2

4

 

18.1 51.1 33.0 0.83 -2.4

18.1 51.8 33.7 0.84 - 1.2

18.3 53.8 35.5 0.89 4.7

17.8 52.1 34.3 0.86 1.2

 5

6

7

8 17.8 52.6 34.8 0.87 2.4

9 18.4 54.0 35.6 0.89 4.7

10 18.2 52.2 34.0 0.85 0.0

TOTAL 341.8 8.55

AVERAGE 34.18 0.85

AREA OF TRAY  =  20 x 20  Sq.cm.   =    400  Sq.cm.

***        AVERAGE  RATE OF SPREAD         =    WT. OF  ASPHALT / AREA OF  TRAY

      =    34.9/400   gm./Sq.cm.

      =   0.087         gm./Sq.cm.  

      =    0.87          Kg./Sq.m.

 %     VARIATION   =    [ RATE OF SPREAD ON EACH  TRAY  -  AVERAGE OF SPREAD ]    x   100

                                 =       [  0.87  -  0.85 ]  x  100

0.85

       =     +   2.4   %

N.B.  %    VARIATION     +/-   15 %

e.g. TRAY NO. 1

e.g. TRAY NO. 1

           AVERAGE  RATE  OF  SPREAD

TEST OF ASPHALT  DISTRIBUTION

ROAD TRAY  TEST  FOR  LONGITUDINAL  DISTRIBUTION

TRAY NO.
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 2
 ( Penetration Macadam ) 

 

2.1
 2.1.1 

   AC 60-70  AC 80-100  .

851 – 2532  “  “

 2.1.2 

      

 

 .  (Los Angeles Abrasion)  40

 .  (Flakiness Index)

      -  35  9.5 .

      -  45  9.5 .

 .  (Elongation Index)  40

 .     80

 .  (Soundness)  9

2.2
   2 – 1 

2.3  

 

2.3.1  (Asphalt Distributor)   1 “ 

  1.1.2 ” 

2.3.2  (Aggregate Spreader) 
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 2.3.3     1 “  1.1.2 ( ) “ 

2.3.4  

 .   3 “    3.4.8 ”

 .   2

2.3.5   

 . 

 .   2   3

 .   6 – 10

  2 - 1 
  

 75 . 63 . 50 . 37.5 . 25 . 19 . 12 . 9.5 .  4  8 15 

   63 - 37.5  . 100 90 - 100 30 - 70 0 - 15 - 0 - 5 - - - - - 

50 - 25  .  100 90 - 100 30 - 70 0 - 15 - 0 - 5 - - - - 

19 - 9.5  .     100 90 - 100 20 - 60 0 - 15 0 - 5 - - 

9.5  . - # 8       100 90 - 100 10 - 40 0 - 15 0 - 5 

      9.5 . - # 8

2.4 

 2.4.1 

  .     

  .   

  

 2.4.2

  

   

 2.4.3  

    3  “    3.5.3 ”

 2.4.5  

   3 “   3.5.6 . .  .”
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2.5
 

 

 

 

(  )

2.6  

 2.6.1    

 2.6.2  

  

 30  

 2.6.3  

 2.6.4     

    30

 

 2.6.5   500 .

   

 2.6.6   

  

 2.6.7     

  

  2 - 2 
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  2 - 2   

 
60  . 70  . 

  1         

  63 - 37.5  .  .  -   110 - 135  

  50 - 25  .  .  80 - 100   -  

   4.5 - 7.0   5.0 - 8.0  

  2         

  19.0 - 9.5  .  .  20 - 25   20 - 25  

   1.0 - 2.0   1.0 - 2.0  

  3         

  9.5  . -   8 .  8 - 10   8 - 10  

 .  108 - 145   138 - 170  

   5.5 - 9.0   6.0 - 10.0  

(   150 - 200  )       

2.7
  

  3 “    3.8 ”
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 3 

 ( Surface  Treatment ) 
 

       

  

 Prime Coat    

 

3.1  

3.1.1  

.   AC  60 -70 , AC  80  - 100    .  851 – 2532  

“  “ 

.   RC – 3000 , RC – 800     .  865 – 2532  

“     “   

.   CRS – 2   . 371 – 2530  “ 

   “   

    3-1  
 

  3-1   
 

 
 

  C    F 

AC 60 - 70 145 - 175 295 - 345 

AC 80 - 100 140 - 175 285 - 345 

RC - 3000 120 - 160 250 - 310 

RC - 800 100 - 120 210 - 250 

CRS - 2 50 - 85 125 - 185 
 

3.1.2   

   

.     35 

.     20 
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.    35 

.   75   

.   ( Soundness )   5 

3.1.3     ( Pre – Coating  Material ) 

   

3.1.4     ( Additive ) 

  

 

 

3.2  

    3-2 
 

  3-2    
 

    

 25.0  . 19.0  . 12.5  . 9.5  . 4.75  . 2.36  . 1.18  . 

19.0 ( 3/4  ) 100 90 - 100 0 - 30 0 - 8 - 0 - 2 0 - 0.5 

12.5 ( 1/2  )  100 90 - 100 0 - 30 0 - 4 0 - 2 0 - 0.5 

9.5 ( 3/8  )   100 90 - 100 0 - 30 0 - 8 0-2 

 

3.3      

 3.3.1  ( Single Surface Treatment ) 

  12.5    (  1/2   ) 

 3.3.2   ( Double  Surface  Treatment ) 

  19.0    ( 3/4  )     9.5   (3/8 

) 

3.3.3   

  19.0    ( 3/4  )    12.5   ( 1/2  ) 

3.3.4   

    19.0    ( 3/4  )    9.5   

( 3/8  ) 
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3.4   

3.4.1   ( Asphalt  Distributor ) 

  1.1.2 (  )   

3.4.2    ( Aggregate  Spreader )   ( Self 

Propelled )  

.   

.   

.     

.     

.    ( Spread  Hopper ) 

 -    

 -  

    

 -  

3.4.3        

.  

.   

.   

. 

  

.    

 .  

3.4.4     

.  

.  

.  

.  

3.4.5    ( Rotary  Broom )  1.1.2 (  )    
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3.4.6   ( Drag  Broom )   

     

 

3.4.7    ( Blower )   1.1.2  (  ) 

3.4.8   ( Pneumatic  Tired  Roller ) 

-  (Self-Propelled) 

-  6    12  

-  9  

-    (Rim 

Diameter)  500  

-  225  

-  

-  345–830  (50–120 ) 

   

-  

3.4.9  (Loader) 

  

3.4.10   ( Dump  Truck )  

 

 

3.5  

3.5.1   

.     

.    

  

 

.        

 

 

 



191

3.5.2  

.   

     

  

 

.    3-2  

.  

 

3.5.3      

.      1 “ ”   1.1.2 (  ) 

.       3.4.2 

    

.          3.4.8  

.     3.4.10 

 

.       

    

 

3.5.4   

      

 3.5.5   

.    

   

-  

   0.5 
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- 

  

- 

  4-10     

   

.       

 3.4.4 

3.5.6    

.        

          Skin  

Patch    Deep  Patch       

   

 

.    Prime Coat        Prime Coat 

    

 

.     Prime  Coat      

  .      ( Scarify )  

    Prime  Coat     

.  

  

.     

 

 

3.6  

             

  3.5      

3.6.1   ( Single  Surface  Treatment )     

  1      1    
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3.6.2   ( Double  Surface  Treatment ) 

         

   

      2     

     10   

     18   

 

3.7  

3.7.1 

    

3.7.2     

 

3.7.3        15 ° C   AC  60 – 70    AC  80 – 

100    ( Cutter )    

 3-3 
   

 3-3     ( Cutter )   
 

 

 

 

  15 ° C 

19.0 ( 3/4  )   2 

12.5 ( 1/2  )   4 

9.5   ( 3/8  )   4 

 

       

  160 – 185             

( Pump )    

      

  20     
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    15         

     

 

3.7.4  

3.7.5    Drum   

    

 

3.7.6     Drum 

     

  

    

3.7.7     

       

      

3.7.8   

3.7.9      3-4 
 

 3-4   
 

    ( ) 19.0 (3/4) 12.5 (1/2) 9.5 ( 3/8) 

 

( ) 

16-22 12-18 7-11 

    15  ° C    

   ( ) 0.8-2.1 0.6-1.5 0.4-1.0 

 ( ) 1.0-2.6 0.7-1.9 0.4-1.2 

  ( ) 1.2-3.3 0.9-2.3 0.5-1.5 
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3.8  

   Stock Pile 

  

3.8.1  Stock Pile   

    

    

-    3–1 

-  Median Size  3 – 2 

-  A.L.D.  3 – 3 

-      3–1 

-    3 - 4 

3.8.2         

 

-    3 – 4 

-  Double Surface Treatment 

   3 – 5 

-     Surface  Treatment        

  3 – 6 

-    3 – 7 
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  3 - 1 

 

…………………………………………………………………….....................
......................................................................................................................................

......................................................................... .................................................

.......................................................... ................................................
............................................................... ...............................................

SIEVE ANALYSIS AND SURFACE TREATMENT DESIGN 

                  Gradation                               Flakiness Index 
Sieve 

Size 
Wt. retained 

gm. 

t. passing 

gm. 

Passing 

% 

Sieve Wt. retained 

Sq. opening 

Wt. passing 

Slotted Sieve 
F.I % 

1  1/2"        

       1"    1  1/2"-1"    

     3/4"    1"-3/4"    

     1/2"    3/4"-1/2"    

     3/8"    1/2"-3/8"    

No.  4    3/8"-No.4    

No.  8    Total    

No.  16        

Pan.  

                                                                                                                          ./ .
      
 =  ( 1 – 0.4 V ) HE                    ./ .  
      

 

Flakiness Index %                              

Median Size M                    mm 

A.L.D. H                    mm 

Void fraction V  

Bulk Sp.Gr. G  

Traffic Factor T  

Wasted factor E  

 =                                                           ”
     
                            / .

               = 0.4  HTV + S + A x  Tp             / .  
                             R 
 =                                                           ” 

 

 AC. 

(60 – 70) 
RC.-3000 RC.800 RC.-250 RC.-5 RC.-4. RC.-3 RC.-2 RS.-2K RS.-3K 

R 1.00 0.87 0.84 0.79 0.87 0.85 0.82 0.78 0.63 0.69 

Tp 1.10 1.08 1.06 1.04 1.08 1.07 1.06 1.04 1.02 1.025 
 

 A  = Aggregate Absorption  = 0       
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       3 - 2
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                           3 - 3
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  3 - 4 

 

....................................................................... 

...................................................................................     .......................................................... 

................................................................................      .......................................................... 

......................................................................       .................................................. 

Mold No…………………………. . .....................................      ............................................. .3 

 .   1 ...........................................................................  

 .   2 ...........................................................................  
 .   3               ...........................................................................  

 .    ............................................................................  

 .               =         .      = 
            

    ............................................................................  / .3 

    ............................................................................    / 3 

 

   ............................................................................ .2 

 .   1 ...........................................................................  

 .   2 ...........................................................................  
 .   3               ...........................................................................  

 .    ............................................................................  

            =         .      = 
          .  

    ............................................................................  / .2 

    ............................................................................    / 2 

 ............................................................................................ 

 ................................................................................  / . 2 

 ................................................................................ .  / . 2 

  Additive Agent ........................................................... 

            ..............................................%  .  

   T. ( Traffic Factor)   ................................................................ 
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  3 - 5

 ............. 

 Double Surface Treatment

..............

 ……………………………………………………………. 
.................................................... .............................................

 Stock Pile ....................................................................................................................

 ........................................... ............................

.......................................................... ....................................................................

............................................  ..................................................................................

............................................................

Pump Shaft Speed…………………………………………… /  

Spray Bar Discharge Pressure……………………………….. /  

Speed ............................................................... /

 ………..   ...............       ...............

 . .....................................  . .................................. ......................................

...............     ............................... .

.......................      ....................................

........................

       =  ( ) / .  

 ( . )

           =                 ” 

......................    ...................................... .

......................... .   ........................... ./ .

         =  x                     .

         =                                                                                         ”
          =  ( .) ./ .

 ( . )

              =                 ” 
................................................................................... / .

..................................................................................... ./ .
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  3 - 6
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  3 - 7

               
                

               

 

/
.

.               

 

 

./
.

.               

 

/
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./
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./
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 4 

  (Asphalt Concrete) 
 

     

 

    
 

4.1  

   

 4.1.1   (Coarse Aggregate)  (Fine 

Aggregate)  (Mineral Filler)  

 (Gradation)  4 - 1 

 .   4.75  (  4) 

  (Hard and Durable)  

  

  

  -    (Los Angeles Abrasion)  40 

   -   (Soundness)  9 

  -   Coating and Stripping  95 
 

 

                                   1  
 

  .   4.75  (  4) 

  

  

   

   -  Sand Equivalent  50 

  -  (Soundness)  9 
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 .    

   

  4 - 2 
 

  4 - 1       
 

     9.5 12.5 19.0 25.0 

   ( )   (3/8) (1/2) (3/4) (1) 

     Wearing Wearing Binder Base 

      Course Course Course Course 

     25 – 35 40 - 70 40 - 80 70 - 100 

  ( )        

  37.5 (1 1/2)      100 

  25.0 (1)     100 90 - 100 

  19.0 (3/4)    100 90 - 100 - 

  12.5 (1/2)   100 80 - 100 - 56 - 80 

   9.5 (3/8)   90 – 100 - 56 - 80 - 

   4.75 (  4)   55 – 85 44 - 74 35 - 65 29 - 59 

   2.36 (  8)   32 – 67 28 - 58 23 - 49 19 - 45 

   1.18 (  16)   - - - - 

 0.600 (  30)   - - - - 

 0.300 (  50)   7 – 23 5 - 21 5 - 19 5 - 17 

 0.150 (  100)  -  - - - 

 0.075 (  200)  2 – 10 2 - 10 2 - 8 1 - 7 

  4.0 - 8.0 3.0 - 7.0 3.0 - 6.5 3.0 - 6.0 

 

 4 - 2    
 

  

 0.600 (  30)   100  

 0.300 (  50)   75- 100  

 0.075 (  200)  55- 100  
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 2 

  

 

 4.1.2   

  AC  60 – 70  . 851/2532  
   

4.2  

  

 4.2.1  (Patching)   

 4.2.2   (Leveling)  

 4.2.3   (Base Course)  (Subbase) 

 

 4.2.4   (Binder Course) 

 

 4.2.5  (Wearing Course)  

 

 4.2.6   (Shoulder)  

 
 

4.3  

  

 

 

 4.3.1   ( Asphalt  Concrete  Mixing  Plant ) 

 

-  (Rated Capacity)  60 – 80   1  

 40 – 60    2  

-  

80   

-  (Batch Type)  (Continuous  Type)  

 (Paver)  

 



 206

 

 

 

 
 

 

  2  
 

 

 

.   

-   

  

-   

 

.  (Cold Bin)  

-   4   

-    

-    (Dryer) 

 

-  

 

 .  (Dryer)    

-     

-     2.5    

 

-   

 

 

 

 

 
 

  3    
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  4  

 

 

 

 

 

  5   
 

.  (Screening Unit)  

-   (Oversize)     

-    

-  

 

.  (Hot Bin)    

-  4    

-  

-  (Pug Mill Mixer) 

 

-  

   

-     

 (Calibrate)  
 

 

 

 

 

 

 

 

 

     6  
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            7  
 

.  (Dust Collector)  

-  (Primary)  (Dry Type)   

 

   

-   (Secondary) 

 

.  (Thermometric Equipment)     

-  

 90 – 250     

  

 
 

 

 

 

 

 

 

 

  8   
 

-   

    

        

-   

 5  

 .  

  

-   2 
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-   

 

 2 

 (Batch Type) 

(1)   (Weight Box or Hopper)    

       -    

       -  (Batch)      

       -  

  -  Load Cell    

 

  -    (Fulcrum) 

 (Knife Edge)   

 

 

 

 

 

  9   
 

 (2)  (Pug Mill Mixer)  

 -     

 -  

 -    

 

 -  (Paddle Tip) 

   

 
 

   

 

 

 

     10   
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(3)   (Plant Scale)    

 -  0.5  

 -   

 -   

 -   25   10 

  
 

 

 

 

 

 

      11   

         (4) 

 

 (Continuous Type) 

(1)  (Gradation Control Unit)  

 - 

    (Feeder)  

 

 (Dry Mixing) 

(Wet  Mixing) 

(2)      

 -  (Synchronization of Aggregate and 

Asphalt Cement Feed) 

 

(3)  (Pug Mill Mixer Unit)      

 -  (Continuous Mixer)  

 

 - 

 

 -   
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 -  

   

 -  45 – 60 

 

       

      

 

 
 

  ( )            =         A / B 
 

    A =    (Pug Mill Dead Capacity)    

          B =  1  (Pug Mill Output)   

     

        (4)  (Discharge Hopper) 

   

        (5)    

 

 

   

 

 4.3.2    ( Haul  Truck )   

  -   

  

  -    

  

  -     

    5 

     

  -    
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  -  

      

4.3.3    ( Paver  or  Finisher )   

  - 

 

  -        

 

  -   

 
 

 

  

        12  
 

.  (Tractor Unit)      

-    (Governor)  

 

-   (Hopper)  

-    (Slat Conveyor) 

-   (Auger  Screw Conveyor)   2 

   

  -  (Flow Gate) 

 

 

  13 
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 .   (Automatic Screed Controls)  

-   (Thickness Control) 

-   (Crown Control) 

-   (Screed Heater) 

-  (Screed Plate)   

-     

  2.4   3.5   

- (Vibratory Screed)  

 (Tamper Bar)  2 

-  

- 

 0.25 – 0.50  

      

-  (Grade Control) 

    

(1)  Erected  Grade  Line 

(2)  Mobile  String  Line  

(3)  Ski  

(4)  Floating Beam 

(5)  Joint – matching  Shoe     

 (2), (3)  (4)  9    
 

 

    14   

 4.3.4   ( Motor  Grader ) 
 

  -   

  -    

  -   3.6   
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  -   (Wheel Base)  4.8   

4.3.5  

   

  -  

  -   

  -    

  

  -   

  -   

 

     

  

.  2  1  

.  2  1  

.  3  

      

.  2  (Vibratory Roller)  
 

 

   

   15  2  
   

  -  6  

  -   

  -  2  

  -    

  -    (Frequency) 

 33  (2,000 )  

  -  (Amplitude)  0.20 – 0.80   

  -  (Groove)  (Pit) 
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  -  (King Pin)  (Wheel Bearing) 

 

  -    (Sprinkler System)  (Scraper) 

 

.  2  (Static Steel – Wheeled Tandem Roller)      

  -  8 

 10  

  -  37.9  

  -     

  -           

  -   2   

  -       

  -   

  -     

   

 

.  (Pneumatic–Tired Roller)   

  -  10     

  -  7  

  -    

(Rim Diameter)  500  

  -  225  

  -  

  -  
 

 

 

 

 

 

 

   16  
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4.3.6   ( Asphalt  Distributor ) 

      1 “  1.1.2  

4.3.7   

 .   ( Water  Truck )   

  -  

  -  

  .   1 “  1.1.2 ” 

  .    1 “  1.1.2 ” 

4.3.8   

 .  (Small Vibratory Compactor ) 

    - 

    

   -  

 .  ( Hand  Tamper )  

   - 

 

   -  

 .    

   -  

2          

   -  

  .     

  -  

   -  100  

 

  .   (Straightedge) 

  -         3.00    

    

 

4.3.9  
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  .    

 

 4 - 1 

  .  

 

 20   

      
 

4.4  

 4.4.1  

  -  

  

 

 

 17   
 

  -  

 

  -   

      

 

  - 

  

       

 

 4.4.2   

  -  “  

(Plant)”    

 4 - 2 
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 4.4.3   

  -  

   -  

  -   1-2 

  

 

 18  Hot Bin 
 

 4.4.4  

  .  30       

 

 

 

  .  

 1 

  .   4 - 3 

  . 

   (Job Mix Formula) 

 (Tolerant Limit)   

.     

   

    

  

  .  
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 .    

   
 

   4 - 3      

Wearing Wearing Binder Base Shoulder 
 

Course Course Course Course  

    9.5 12.5 19.0 25.0 - 

   ( )  (3/8) (1/2) (3/4) (1) - 

    25 – 35 40 - 70 40 - 80 70 - 100 - 

 Blows     75 75 75 75 50 

 Stability N    8006 8006 8006 7117 7117 

 (1b)    (1800) (1800) (1800) (1600) (1600) 

 Flown  0.25  mm  (0.01  in)    8-16 8-16 8-16 8-16 8-16 

 Percent  Air  voids  3-5 3-5 3-6 3-6 3-5 

 Percent  Voids  in  Mineral       

 Aggregate  (VMA)Min  15 14 13 12 14 

 Stability / Flow      Min       

 N / 0.25  mm   712 712 712 645 645 

 (Ib / 0.01  in)   (160) (160) (160) (160) (145) 

 Percent  Strength  Index  Min  75 75 75 75 75 
   

 4.4.6   

  - 

 

  -   

   

 

  -  

   

 

 

 

 

 

    19   
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  -      

      

 

  -        

 

 

4.4.7  

  -  

  -     

  -  100   

  -   159 + 8   

 

  -   

  
 

 

 20   
 

 4.4.8          

      3 

  

    

 

 

4.4.9      

 .       

        -       

 .   Prime Coat      



 221

          -    Prime Coat  

 

         -   Prime Coat  Tack Coat  

 

         21  

 .   

          -      

          -  

  

          -  (Sag and Depression)  

 (Soft Spot)   .- . 408/2532 

          -     

  

          -  

   

          -  Tack Coat   

  . 

  

          - 

    Tack 

Coat   

 .  

           -   

  

 

             -   Curb  Gutter 

   

 4.4.10   
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  -  

  100 

– 150   (Pattern of Rolling)  

    

   

  -  

  

   

 (Coverage) 

 (Pass)  

  -  

 

       

 

  -   

 

      

 

   

                22   
 

4.5   

 4.5.1  

 .  

  (1)            

  163 + 8 

  1  
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  (2)   

  100 

 

 159 + 8   

   (3)   

 121 – 168 

       

 
 

 

                       23  
 

    (4)   

  

 

 

   (5)  

 

 2   

150   

 .  

   -  

 

   -  

 15     30   
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   -  

 4.3.1 

  

 

 

 

 

    24  
 

   -  

 

  60    

 

   -    

    AASHTO  T  195-67  

“Determining  Degree  of  Particle  Coating  of  Bituminous  -  Aggregate  Mixtures “  

 4 - 5 
 

  4 - 5   
 

  

      90 

        95 
 

 .  

  -    1 

   -   

 

   -     4.4.5  

 4.4.6 

 

 

 



 225

 

 

 
 

 

 

     25   
 

 4.5.2   

 .  

    - 

 

    -    

  8     

    - 

  

    -  

    30 

      

 .  

   -  .- .  604/2517   “

  Marshall “  

   -  

 

 

 .  

   - 

 

   - 

 Centrifuge Extractor 

 .  Hot Bin 

                   

 Hot Bin  
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 4.5.3  

  -  3.2   

  -  

      
 

 

              26  
 

 4.5.4  

  -  

  -  

 

 4.5.5      

   .- . 408/2532  
 

4.6   

  

4.6.1    ( Surface  Texture ) 

 -   

  -      

 (Pull)  (Tom)  (Segregation) 

 (Ripple)   

  -   

 

 4.6.2    ( Surface  Tolerance ) 

  3.8.5 

 

 

 6   3    
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 4.6.3     ( Density ) 

 . 

 

   -   3.8.4 

   -    1      

250        100  

 .  . – . 604/2517  “

  Marshall” 

 .     

 

  

   -   

 98 

 

   -   97 

 

   -  96 

 

 4.6.4  

  

  

 -    4.6.3.2 

 -   

Centrifuge Extractor 
 

4.7   

 -  

 

 -   

 -     

 -   

 14   120  
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 -         

       

 
 

    

    27   

 -   120 – 150  

 

 -    120 

  
 

                  

    28   
 

 -  (Intermediate Rolling) 

 95    

 -.  (Finish Rolling) 

  66      
 

4.8    

 4.8.1  Cold Bin 

  -  Cold Bin   

  4 – 2 

  -  Sand Equivalent  Cold Bin    

  4 – 4 
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 4.8.2   Hot Bin 

  -  Hot Bin   

 4 – 2 

  -  Sand Equivalent  Hot Bin   

 4 – 4 

 4.8.3   

  -  

 4 – 1 

  -  

  4 – 3 

 4.8.4   

  -      

  -  

  4 – 1 

  -  

  4 – 3 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

. 
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 4-1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PROJECT LAYER

STA

INSPECTER DATE

Mix  Proportion      Hot  Bin 1 : 2 : 3 : 4 Pen. Grade AC 60 / 70

Avg.  Sp.Gr. Aggregate and  Filler (Gag) Sp. Gr. AC (Gac) = 1.02

Compaction,  number of blows each end Bitumen Absorption (x)  =

 % AC by Mass of  Agg.     (a)

 % AC by Mass of  Mix      (b)

 % Eff. AC by Mass of Mix (c):b-x (100-b)

 spec.  Hgt.                      in.   (d)

 DENSITY
 Mass  in  air                    gm. (e)
 Mass sat.surface Dry    gm. (f)

 Mass  in  water            gm. (g)

 Bulk  Volume          ml.   (h) : f - g

 Bulk  Density            (i) : e/h

 ( I )

 VOIDS  ANALYSIS
 Volume  AC % (j) : c*I/Gac
 Volume Agg. %

 VMA % (l) : 100-k

 Air Voids % (m) : l - j

 VFA % (n) : 100*j/l

 STABILITY
Lbs
Lbs

 FLOWS
1/100"

Average  Flows

Meas.
Adjust

Average  Stability

Meas.

No. of  sample

gm./ml.

Average  Density   

(k) : (100-b)*I/Gag

=

=

LAB FIELD

=

    

HOT  MIX  DESIGN  DATA  BY  THE  MARSHALL  METHOD

TEST  NO.

%

100

 



 231

 4-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

 

 

Layer
Material

% %

Passing

% %

Passing

Sieve
Sizes Bin 1 Bin 2

1''
3/4''
1/2''
3/8''
#4
#8
#16
#30
#50

#100
#200

Mix Proportion

BIN COMBINATION

%Passing
Combined Desired

Tolerant
Filler Bin 3 Bin 4 L

3/8"
#4#8

#4

3/4"
3/8" 1/2"
1/2"

Sizes (gm.) (gm.)
3/4" 1"
Sizes (gm.) (gm.) Passing

BIN 3 BIN 4
Sieve Retained Passing Sieve Retained Passing

#200
#100

#16
#50 #30
#30

#4
#16 #8
#8

1/2"
#4 3/8"

3/8''

Sizes (gm.) (gm.)

Sieve

Sizes (gm.) (gm.) Passing

Retained Passing Sieve

SIEVE ANALYSIS  &  BIN  COMBINATION

BIN 1 BIN 2
Retained Passing

   

imit
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 4-3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 R

 

 

 

 

 

 

 

 

 

 

 

      

 

 

ASPHALT  CONTENT  AND  AGGREGATE  GRADATION  OF  MIXTURE

Layer Sta

Lab Field

( gm. )

( gm. )

( gm. )

( gm. )

( gm. )

( gm. )

  Asphalt Content by Mass of Aggregate  ( % )

( % )

( % )

Sieve Lab Field Tolerant

Retained Passing Passing etained Passing Passing Limit
gm gm % gm gm %

1''

3/4''

1/2''

3/8''

#4

#8

#16

#30

#50

#100

#200

Remark :

  

Asphalt  Content

   Mass of Bowl + Fillter Ring 

   Mass of Bowl + Fillter Ring + Sample

  Mass of Sample …….…......… …M1

  Mass of Bowl + Fillter Ring + Mass   of Extracted Aggregate

  Mass of Extracted Aggregate .….M2

Sizes

  Mass of Ash in Extract ………....M3

  Correction by Centrifuge Extractor

  Asphalt Content by Correction

* 100M1 - M2 - M3

   M2 + M3
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 4-4 

 

   

Sand   Equivalent   Test
Material
Source

Sample 

No.
Source

Sand 

Reading

Clay    

Reading
    S.E   =                               x  100

REMARKS

Sand Reading
Clay Reading
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 4 – 1 
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 4 – 1 

  

 

                             

    1. Sieve Dia 200 . (8 )    38.1  .     (1 ½ )           1    

              Sieve Dia 200 . (8 )    25.0  .     (1 )           1 

              Sieve Dia 200 . (8 )    19.0 .      (3/4 )           1 

    Sieve Dia 200 . (8 )    12.5 .       (1/2 )           1 

 Sieve Dia 200 . (8 )    9.5 .         (3/8 )           1 

 Sieve Dia 200 . (8 )    4.75 .       (  4)           1 

 Sieve Dia 200 . (8 )    2.56 .       (  8)           1 

 Sieve Dia 200 . (8 )    1.18 .       (  16)           1 

 Sieve Dia 200 . (8 )    0.600 .     (  30)           1 

 Sieve Dia 200 . (8 )    0.300 .     (  50)            1 

 Sieve Dia 200 . (8 )    0.150 .     (  100)            1 

 Sieve Dia 200 . (8 )    0.075 .     ( 200)            1 

 Pan                      1 

 Cover                                1 

   2. Sieve Shaker              1 

   3. Sample Splitter              1 

   4. Electric Oven (Temperature Rangs 250  C)               1 

   5. Standard Water bath                               1 

   6. Thermometer  (200 C)                            2 

   7.  Metal Thermometer             (250 C)                                                               1 

   8.    2,610 gm.        0.1 gm.                                   1 

   9.        20  kg.    0.1 gm.                                   1 

 10. Hot Plate (200 C)                                                . .           900 

 11. Double Burner                                                                                            1 

 12. Bunsen and Tripod                                                                                 1 

 13. Compaction Pedestal                                                                                       1 

 14. Compaction Mold Holder                                                                               1 
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 15. Stability Compaction Mold                                                                    15 

 16. Stability Compaction Hammer                                                                         1 

 17. Stability Compression Machine                                                                   1 

 18. Proving Ring 10,000 lbs. With dial Indicator 0.0001 in division 

 with 2 in dia. Penetration Piston.                                                                      1 

 19. Asphalt  Flow Indicator                                                                                    1 

 20. Sand Equivalent Apparatus                                                                              1 

 21. Centrifuge Extractor                                                                                    1 

 22. Sample Extruder                                                                                          1 

 23.  Specific Gravity of Fine Aggregate and Absorption 

   

 - Sand Absorption Cone and Tamper                                                               1 

  - Volumetric Flask 500 ml.                                                                               2 

 24. Vacuum pump                                                                                             1 

 25. Filtering Flask  ASTMD-2041(2000 ml.)                              2 

 26. Stability Mold                                                                                                   1 

 27. Core Drilling Machine                                                                                 1 

 28.   Flakiness Index                                                       1 

 29.   Elongation Index                                                             1 

 30.   Glove , Spatula, Spade } Scoop                                                 

  Trichloroethylene                                                    
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 4 – 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



 238

 

 4 – 2 

 

 

1.  

       

  

 “  (Plant)” 

 

 1.1   

-   

-   

-    

-   

 1.2  

- ,  

-    

 1.3  

   (Cold Bin)  

(Asphalt Tank)    

  1.3.1  (Cold Bin) 

          )    

-  4   

-  

 Stock Pile  

-   
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 1  (Cold Bin) 

          )    

-  

 

          )   

-   

-   

 

 2  (Cold Bin) 

 

          )   

-  

 

 

          )   

-  

 

  1.3.2  (Asphalt Tank)  

          )    

-  2   

-  1  

-  

          )   

-  

(Indirect Heat)  
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        )   

- 

 

 

 

 

 3  
   

          )   

- 

 

 

 4  
 

          )   

-  

 

          )  

          )   

          )   

-  
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 1.4  

  1.4.1  (Dryer) 

          )   

-  

-    (Model) 

           )   

           )   

-  

          )   

-   

-  

          )  

 

 5  

 

          )   

-  (Flights)  

    

  1.4.2  

          )   

-  

-  
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            6  

          )   

          )   

          )   

-  

-  

-   

-   

 

 7  
 

  1.4.3  (Dust Collector)  

           2    (Primary)                

          (Secondary)   

          )   

-  

          )   

 

 8  
 

-  

-  
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          )   

-   

  

  Hot Bin 1 

  Hot Bin 

1  

 

          )   

 

 9  
 

  1.4.4  .  

   -   (Dryer)    

-   (Asphalt  Tank)   

-    

-   (  Hot Bin 1)   

 

          )  

   

 10  

 

        )  
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          )  

          )  (  , ) 

             )  
 

1.5  

  1.5.1  (Screen) 

          )   

-   (Bin)  

          ) 

   -   7/8"   1 1/8"  

   -  2  9/16"    5/8"  

   -  3  5/16"    3/8"  

   -  4  5/32"    3/16"  

 

             11  
 

          )   

          )   

-  

-   

          )    

-   

 

 12  
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          )  Bin   

  1.5.2 ( Hot  Bin) 

          )   

-   

 

 13  

          )   

-  Hot Bin   Hot Bin  Bin 

 

          )   

          )  

- -  

 

 14 -  Hot Bin 
 

  1.5.3  

          )   

-  

          )   

-     

   

          )   
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-  

  

1.6  

  1.6.1     

  

 

       15  

          )   

-  

-  

          )    

          )   

          )    

  1.6.2   

  

 

          )   

-  

          )  Pressure  

  1.6.3  (Pugmill Mixer)  

          )   

-   

          )    

          ) 

          )  

          )  
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          )   

-  

          )   

-  

  
 

 

 16  
 

2.  

2.1  (Calibration of Cold Bin) 

  2.1.1  

2.1.1.1  

    (Cold Bin) 

   

  /

 

 

2.1.1.2  

    )   

    )   100  

    )  

    )   

 

 17  
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   2.1.1.3  

)  

  2  

) 

    

 

 

 18  

 

) 

 

)  )  )  3  

   

 

)  

 

)    )  ) 

)  

 

   2.1.1.4  

    )  

  /  

 

    )  
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    ) 

  

   2  

    )  

 
 

2.1.2   

  2.1.2.1  

    

  

     

  

 

  2.1.2.2  

   )  

   )  

   )  60-100  

   )  

   )  

 

  19  
 

2.1.2.3  

   )  

   )  1  

   )  

  2  

 



 250

 

 

 

 

 

     20  Cold Bin 
 

   )   

   

   

 

 21  
 

   ) 

 1   

 

 22  
 

   )  )  )  3  

 

 

   )  

 

   )  )  ) 
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   ) 

  

  2.1.2.4   

   )  1  

   

    

 

 

 23  
 

   ) 

 1    1     

2.1.2.3 )  

2.2   ( Calibration of Balance)  

  2.2.1  

     

  

   

   (Control Room) 

   

  

  2.2.2  

   2.2.2.1  

 

 24  
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   2.2.2.2   

  2.2.3  

   )   

  (Zero Set)  

   )  1  

  

 

 

 25  
 

   )  )  3   

   )   

  2.2.4  

   )  

 5   

100   

   )  

(Zero Set)   

  

   )    

    

   ) 

  

   )  Load Cell  

  ) 
 

3.   
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PLANT 

.

.

   1. 

2. 

3. 

2. 

2.1

     Model and Serial No.

     Capacity   Plant Ton/hr.

     Efficiency  Capacity %

      Plant

2.2

     (  Batch type  Continuous type  )

2.3

     (  Permanent  Portable )

2.4 (           Plant 

 Plant    

 

1. 

 (Plant)
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       Plant   Plant  )

3. 

3.1

         Bins

     3.1.1 Bin  1 2 3 4 5

   3.1.2 

   3.1.3  Bin 

   

   

     3.1.4  

   

  ( Continuous Belt Feeder )

   

  ( Apron Feeder )

   

  ( Reciprocating Plate Feeder )

   

  ( Vibratory Feeder )

  (rpm.)

   3.1.5 

  ( )

( 1 )  Cold Bin  ( )

  ( Cold Bin )
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( 2 )   Job Mix  Cold Bin

         Stock Pile

( 3 )  

( 4 )                               

3.2

3.2.1       

3.2.2 Steam or Coil  (    )

3.2.3 Circulating System (    )

3.2.4 (    )

3.2.5  (    )

3.2.6  (  -  )

3.2.7  Plant  (   )

3.28

 Hot Oil Heater         

 . 

 (  )

4.   

4.1

4.1.1  ( Dryer ) 

- 

 -  ( Model )

-   .      .

- 

-  (         )

  ( Dryer )  ( Burner )

  ( Asphalt  tank )
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-  ( Rate Capacity ) Ton / hr

-  ( Combustion Chamber ) 

.2

- 

- 

-  ( Pre heat ) 

-  (         )

-

-

 ( Primary )

 ( Secondary )

(  Dry type , Wet type , Wet Collector , Cyclone )

-

(    )

-

(   ,   ,    )

  . 

)   . Dryer (  )  (    ) 

- 

-      C    F

-       C    F

-  (  ,   )

 ( Burner )

  ( Dust Collectors )

4.1

4.1.3

4.1.4
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- (  ,  )

- 

)  AC. .Storage tank  (    )

- 

-      C    F

-       C    F

-  (  ,   )

- 

)  AC. ( , )

- 

-      C    F

-       C    F

-  (  ,   )

- (  ,  )

- 

)  Hot Bin (    )

- 

-      C    F

-       C    F

-  (  ,   )

- (  ,  )

- 

)   Asphalt Concrete

- 

- 

-     C    F

)
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5.  

5.1                                        Bins

5.1.1 Bin  1 2 3 4 5

5.1.2

5.1.3 ( . 
2
 )

5.1.4        -

-   ( , )

5.1.5

-

5.1.6  Bin  ( Carry over )  # 8

Bin  2       %  ( >10 % )

Bin  3       %

Bin  4       %

1.      

2.     Over  Flow   

5.2

5.2.1  (    )

5.2.2   ( Bin )      (   )

5.2.3  (    )

5.3.4  (  ,  - )

5.3

5.3.1   (    )

5.3.2   (  , )

5.3.3  (  )

5.3.4

 

 



 259

6.

6.1

6.1.1

-                

- .

- .

-  ( Automatic printer system )

6.1.2

-                

- .

- .

-  ( Automatic printer system )

6.1.3

-                

- .

- .

-  ( Automatic printer system )

6.1.4 .

6.2

- 

-  Pressure

   Batch type

  Plant  Continuous Type
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6.3

-  

- .

- RPM.

- 

-  (  ,  )

-  ( Paddle Tips ) .

- .

-  (  )

-  (  ,  )

-  ( Pugmill Timing Devices )

 

- 

-  Batch DRY MIX

WET MIX

-  Continuous mixer

- 

 ( Pugmill Mixer )
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 5

 ( Asphalt Concrete Surface Edge ) 

  

   

  

 

5.1  

                  

    4 “

 ”

5.2  

                   

 

    4 “  4.3 ” 

                 

  

 

5.3

                    

    4 “

  4.5 ”

5.4

                4 “   4.8 ”
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 6 

 (Cold Mixed Asphalt) 

 

  (Cold Mixed Asphalt) 

 (Aggregate)    

 
 

6.1  

   

 6.1.1    (Hard 

and Durable)      

 .  (Los Angeles Abrasion)  40 

 .     75   

 .  (Soundness)  9   

 .  (Sand Equivalent)  50 

 6.1.2   CMS – 2h  .371 – 2530 

“  ”  
 

6.2   

  (Cold Mix)  

6.2.1  (Patching)   

6.2.2  (Leveling)  

6.2.3  (Overlay)  

6.2.4  (Binder Course)   

6.2.5  (Wearing Course)  
 

6.3   

6.3.1  (Patching)  (Gradation)  6 - 1 

6.3.2     6 – 2 
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  6 - 1    ( ) 

    
 

  1   2   3   4 

  25.0    . ( 1" )  100       

  19.0    . ( 3/4" ) 90 - 100 100     

  12.5    . ( 1/2" ) - 90 - 100 100 100 

    9.5    . ( 3/8" ) 60 - 80 - 90 - 100 85 - 100 

    4.75  . (  4 ) 35 - 65 45 - 70 60 - 80 - 

    2.36  . (  8 ) 20 - 50 25 - 50 35 - 65 0 - 10 

    300     (  50) 3 - 20 5 - 20 6 - 25 0 - 5 

      75     (  200) 0 - 2 0 - 2 0 - 2 0 - 2 
 

 

  6 - 2    (Aggregate)    (Cold Mix) 

    (Leveling)  (Overlay) 

Binder  Course Wearing  Course 
 

   

38.1   . ( 1 1/2 " ) 100   

25.0   . ( 1 " ) 80 - 100 100  

19.0   . ( 3/4 " ) - 80 - 100  

12.5   . ( 1/2 " ) 25 - 60 - 100 

 9.5    . ( 3/8 " ) - 20 - 55 80 - 100 

 4.75  . (  4 ) 0 - 20 5 - 30 10 - 40 

 2.36  . (  8 ) 0 - 5 0 - 5 0 - 10 

 1.18  . (  16 ) - - 0 - 5 

75    (  200 ) 0 - 2 0 - 2 0 - 2 
 

   

    2.5  (Maximum Size) 
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6.4   

 

 

 6.4.1 Mix – Paver Travel Plant  

 . Hopper  Dump 

 .  1   1,000   

 

 .  (Conveyer)  

      -  

      -  

               .   (Pump)  

 

 .     

   

 .  (Interlock)  

  
 

 

 6.1 Mix – Paver Travel Plant 
 

 .  (Mixer)  

      -  (Twin Shaft)  

       -  (Continuous Type) 

       -  2     120 

 

 .  (Screed)    (Vibrate)     

       -  

       -  1  
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       -  (Spreading Device)   

    

       -    Crown  

  6.4.2  (Asphalt Distributor)  1 “  

 1.1.2 “ 

 6.4.3    1 “  1.1.2 ( ) “ 

 6.4.4    4 “   .......” 

 6.4.5     4 “   .......” 
 

6.5   

 6.5.1   

   .      

   .   

   

 6.5.2   

  .  

 

 3  

  

 .  The Asphalt Institute Manual 

Series No.19: March 1979     

 .  6 - 3 

 . 

   

 .    

  Job Mix Formula   

 

  .   
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  6 - 3   DESIGN   CRITERIA   FOR   COLD   MIXED   ASPHALT 

Test  Method Binder Course Wearing Course 

Coating, Percent 50   min 75   min 

Run off, Percent  Residual  Asphalt 0.5  max 0.5  max 

Wash off,  Percent  Residual  Asphalt 0.5  max 0.5  max 

Combined  (Run off & Wash off),  Percent 0.5  max 0.5  max 
  

 .     

    *-   Compacted   Mix   Density 

      -  Asphalt Coating (Percent) 

      -  Asphalt Run off (Percent) 

      -  Asphalt  Wash off (Percent) 

    **-  Resilient Modulus 

    **-  Moisture Pick–Up by  Vacuum  Soak (Percent) 

  

*- Compacted Mix Density  Federal Highway administration. 

IP 79-1.  Volume 2.  Testing Method for Open Graded Mixes  Mininistry of Public Works 

and Urbanisms.  1981.  Work Design Formulations.  Section 541.  Bituminous Cold Mixes.   

New York State. Department of Transportation. 1985. Standard Specifications.  Construction and 

Materials.   Section 405.  Cold Mix Bituminous Pavement    

**- Resilient Modulus  Moisture Pick-Up by Vacuum Soak 

 (Cold  Mix) 
 

 6.5.3   

      6.4 

  

    

 

 

 6.5.4  

   4 “    4.4.8 “ 
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6.6   

 

 (Calibrate)   2 – 4  

(Initial Breakdown Rolling) 

 2 – 4 ./ . .    

  

 

 

 

 6.2   
 

6.7  

 6.7.1    (Density) 

 .   

             - ASTM D 2950-82   “Density   of   Bituminous Concrete in Place by 

Nuclear Method”  

       - ASTM  D  1188-83  “Bulk  Specific  Gravity  and  Density  of  Compacted  

Bituminous  Mixtures  using  Paraffin – Coated  Specimens” 

  .  

 

   95 

  .    Compacted  Mix  Density    Double  Plunger  Method    

Static  Load  11,160    (25,000  lbs.)    30  

  6.7.2  
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 Centrifuge Extractor 
 

6.8   

 6.8.1  (Cold Mix) 

  .   6 - 1 ( )  

 6 - 4 

  .   6 - 2 (   

   6 - 5 
 

 6 - 4  (Cold Mix) 

  (Patching) 
 

 (Aggregate) 
 

 

  1 6 - 8 

  2 7 - 9 

  3 9 - 10 

  4 9 - 10 

 

  6 - 5    (Cold Mix)  

   (Leveling)     (Overlay) 
 

  (Aggregate) 
 

 

 4.5 - 6.5 

 5.0 - 7.0 

 6.0 - 8.0 

 

   2  

 20    6 - 4  6 - 5 
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 6.8.2   

        Job 

Mix Formula    (Allowable Tolerance)     
 

 

   4.75  .     +  6      

   2.36  .    +  5      

   1.18  .  -  300     +  3      

      75       +  1      

       +  0.5   

 

 6.8.3  

  

  

 

 6.8.4  (Seal)  

      -  

      -  3  

      -   
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   7 

 ( Slurry  Seal ) 

 

        

     
. 

7.1  

   Slurry  Seal   

 7.1.1     CSS-1    CSS-1h   

 . 371-2530   

 7.1.2    

   

  

 

 7.1.3   

 7.1.4    ( Aggregate )            

 50  

  1.25   

 7.1.5    (ADT)   500  

 

 7.1.6      

 

  .  Sand  Equivalent     50 

  .    Coarse  Aggregate    35 

 7.1.7   Mineral  Filler   

   Workability    gradation      

 
 

7.2  

  3  

 7-1  
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 7.2.1   1  Slurry Seal   

  

.   

.   

 .     

7.2.2    2   Slurry  Seal    

  

.   

 

.      

.    Single  Surface  Treatment 

7.2.3    3    Slurry  Seal    

       

.   

.        Slurry  Seal   

.    Crown  Slope   

.    ( Raveling ) 
 

 7-1      
 

   Slurry  Seal  1 2 3 

            

  9.5  . ( 3/8 " )   100 100 

  4.75  . (  4 )  100 90-100 70-90 

  2.36  . (  8 )  90-100 65-90 45-70 

  1.18  . (  16 )  65-90 45-70 28-50 

 600  (  30 )  40-60 30-50 19-34 

 300  (  50 )  25-42 18-30 12-25 

 150  (  100 )  15-30 10-21 7-18 

 75  (  200 )  10-20 5-15 5-15 

Residual   10.0-16.0 7.5-13.5 6.5-12.0 

/  ./ . . 3.0-5.5 5.5-10.0 10.0-16.0 
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7.3   

  

   

  

 7.3.1  

              

  -  (Mixer) 

  -  

 -  (Spreader) 

 -   

        -  

         -  (Aggregate Bin) 

  -  (Filler Bin) 

  -   

  -  (Additive Tank)  

  -  

  

 

  .    

     

   

 

 

  .      Fog Spray Bar 

     

  .    

  1   

 .      

       

 .   
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 7.3.2   

            

(Farm Tractor)   

   

 

 

 7.3.3  (Blower) 

                  

 

 7.3.4   

                        

5   

 345  (50 ) 

7.3.5  

                     
 

7.4    

 7.4.1       

 

  Slurry  Seal 

 7.4.2    Slurry  Seal 

  .   

 

      -    (Flow)    20 – 30  . 

      -   Initial  set    12   

      -     ( Cure  Time )    24   

      -   Wet  Track  Abrasion  Loss    800    . . 

        -   (Traffic Time)  6  

  .   Slurry   Slurry 
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 7.4.3    “   Slurry  Seal “ 

  .   

 

 

 

  .    

      

Job  Mix   Formula   

  .   Slurry Seal   

   

   

  

  .  

      Job  Mix  Formula    

 

  .    Slurry  Seal  

   

 7.4.4   

  .  

  Slurry   

  .    ( Calibrate )    

 

  7 - 1 

 7.4.5    

  .      

       Deep  Patching  

  Skin  Patching 

  .       
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7.5    

 7.5.1    Slurry     

 7.5.2      

   

 7.5.3   

    

  

 7.5.4            

       

 
 

7.6   

 7.6.1  

7.6.2    

  7.6.3   

 6    
     

 

7.7   

 7.7.1     

  10   

 7.7.2    Slurry  Seal  

 

  Slurry  Seal     

 7.7.3    Slurry  Seal    

 Cape Seal   

 7.7.4      ( Drum )  

  

 

 7.7.5   

 5   Slurry  Seal 
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  7.7.6  Slurry   

   

 7.7.7      

     
  

7.8   

 7.8.1      

 7-1  

 7.8.2      7-2 

 7.8.3     4 

“   4 - 3 “ 
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  7 – 1 

 

  Slurry Seal 

.................................. ............................................................ ................................................................ 

............................................................................................................... ................................................................... 

.............................................................. .................................................................................................. 

….……………... ..................................................................................................................................................... 

  E  Asphalt………………...….………….Filler……….……………..….…..………Additive………..…..…………..………… 

Sta.        

To        

Sta.        

Width  ( m )        

Length  ( m )        

Start  Time        

 Stop  Time        

Paving  Time        

MATERIAL USED        

M.C. of Agg.                           %        

Wet. Aggregate                      Kg.        

Dry  Aggregate                       Kg.        

E  Asphalt                               Kg.        

Filler                                       Kg.        

Water                                      Kg.        

Additive                                 Kg.        

Total  Mat. Used                    Kg.        

Area W x L                              m2        

Wt. of Dry Agg.                   Kg/m2        

Wt. of Slurry                        Ton/m3        

Calculated                             mm        

% E  Asphalt by Wt. of Dry Agg.        

Total E : Asphalt…………….………………...Kg. 

Aggregate…………………………..…….….. .Kg./min   Total  Mater Used……...................................................Kg. 

Asphalt………………………………...............Kg./min   Total Weight of  Dry Agg………………………...........Kg. 

Filler…………………………………….…… .Kg./min  Total Area…………………………………..……..……m. 

Water………………..…………………………Kg./min  AVG. Wt of Slurry……………….………..…………Ton/m2   

Additive……………………………………..…Kg./min  AVG weight of Dry Agg…………..............................Kg/m2  

AVG. Calculated Thickness……………………   AVG.  Asphalt by Wt. of Dry Agg…………………………… 

Remarks…………………………………………………………………………………………………………………………………

……………………………….………………………………………………………………………………………….……………… 
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  7 – 2 
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 7 - 1  

  Slurry seal 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 280

 7 - 1  

  Slurry seal 
 

1.  : 

 1.1    

 1.2    
 

2.   

    2.1   Slurry  “ ” 

(  –  ) 

 2.2   “ ” ( Common Unit)   

   (Head pulley) 

 (Aggregate Belt)  

  2.3   3     

 2.4   

 

 2.5        Hopper 

   “ ”  

 

 2.6   

 1   
 

3.   

 3.1   

 3.2   

 3.3    

 1,000   

 3.4    

 3.5   1  

 3.6    1-5  3   

 3.7  
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 1   Slurry Seal  
 

 3.8   

  3.8.1    

 2 % 

  3.8.2   ( variable Pump ) 

 lock  

   
 

4.    

             

5.   

 5.1     

 5.2    (

 9 .  ) 

 5.3   1  

 5.4    5.1-5.3  3  

  

 5.5   

   
 

6.   

 6.1   
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 6.2  

  

  

 6.3  

  

 6.4    

 6.5   1 

 

 6.6   3 

  3   2 % 

 

        

 

 

                                          

                         

 

 

 

 2   Slurry Seal  
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 8

 (Para Slurry Seal) 

  

(Para Asphalt Emulsion)  (Aggregate)   (Mineral Filler)  

(Additive)     

  

    

 

8.1

8.1.1   

       Polymer Modified Asphalt Emulsion 

 Quick Set  CSS-1   CSS-1h  

(Natural Rubber)  .- . 405 “Specification for Elastomeric Modified Asphalt 

Emulsion”      

8.1.2  (Additives)

      

 

     

8.1.3 

      

8.1.4  (Aggregate) 

   

    

.   Sand Equivalent   60

.   35
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.   (Loss)  9

8.1.5  (Mineral Filler) 

          

  (Workability)

 (Gradation)

8.2
 3  

 8-1   

    

8.2.1  1 

  

      .

      .   Texture

      .  Oxidation  Weathering

8.2.2   2  1 

 

      .  Skid Resistance 

      .

.  Oxidation  Weathering

8.2.3  3   

 

       .  Skid Resistance 

      .

      .  Oxidation  Weathering

      . 

      .  Crown Slope 

      .  (Raveling)
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 8 – 1    

 1  2  3

  

9.5     .   (3/8 )

4.75  .     (  4)

2.36   .     (  8)

1.18  .     (  16)

0.600 .     (  30)

0.300 .     (  50)

0.150 .  (  100)

0.075 .    (  200)

100

90 – 100 

65 – 90 

40 – 65

25 – 42

15 – 30 

10 – 20 

100

90 – 100 

65 – 90 

45 – 70 

30 – 50 

18 – 30 

10 – 21 

5  – 15 

100

70 – 90 

45 – 70 

28 – 50 

19 – 34 

12 – 25 

7 – 18 

5 – 15 

Residue  
10.0 – 16.0 7.5 – 13.5 6.5 – 12.0 

  ./ . . 3.0 – 5.5 5.5 – 10.0 10.0 – 16.0 

8.3
  

 

 

8.3.1 

            

  -  (Mixer)

  - 

 -  (Spreader)

 -  

        - 

        -  (Aggregate Bin) 

  -  (Filler Bin) 

 -  
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 -  (Additive Tank)

 -

    

.    

     

   

 

      .     Fog Spray Bar 

    

      .   

  1  

.    

      

 .   

 8.3.2  

           

(Farm Tractor)   

   

 

 8.3.3  (Blower)

              

 8.3.4  

                        

5   

 345  (50 )

8.3.5 
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8.4 

 8.4.1      

 8.4.2  

.  

  

   

       .  

  -  (Mix Time)  25  120  

  -  Flow  10-20 

- Initial Set  30 

-  (Cure Time)  2   

-  Wet Track Abrasion Loss  500 

 -  Hubbard Field Stability  25  11.8   

(1,200 )

  -  (Traffic Time)  2 

       .   

      .    

 

 

     

 8.4.3  

    

 Deep Patching   Skin Patching 
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 8.4.4      

  Tack Coat 

 8.4.5  

 8.4.6  

 8.4.7  

 

 8.4.8  

 10 

8.5 

  

 8.5.1 

.  

.   Tack Coat 

CSS-1  CSS-1h  0.1 – 0.3  1:1   Tack 

Coat   0.2 – 0.6    

 . 

.    

   

8.5.2 

.  

.  
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.  

    

 

        .   

  8.5.3  

        

8.5.4  

.   1  2 

.  3 

   

( )   6  

 5 

8.5.5 

           

 

 

 

   2 

 

8.6 

8.6.1 

8.6.2  

8.6.3    

 2       

8.7
 8.7.1  Drum 
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 8.7.2    

 5   

 8.7.3  

 

 8.7.4  

   

8.8   

  7 “ 

  7.8 ”
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 9  

 (Cape Seal) 
 

   2  

 (Single Surface Treatment)  (Slurry Seal)  1  2 

  

 

 

 9.1  
 

9.1  

 9.1.1  ( ) 

   

  .  

  .  

  .   (Pre-Coating   Material) 

  .  (Additive) 

    3  “ ” 

 9.1.2  ( ) 

   

  .  

  .  

 .  

  .  

  . Mineral Filler 

    7  “  Slurry Seal “  

9.2   

 9.2.1  ( ) 

     9 -1 
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 9.2.2  ( ) 

       9 - 2 
 

  9 - 1    

             

 25.0 . 19.0 . 12.5 . 9.5 . 4.75 . 2.36 . 1.18 . 

19.0 (3/4  )  100 90-100 0-30 0-8 - 0-2 0-0.5 

12.5 (1/2  )   100 90-100 0-30 0-4 0-2 0-0.5 

 

   9 - 2    

  Slurry  Seal   2   3  

   ( .)     

 9.5 (3/8  )   100   100  

 4.75 (   4)   90 - 100   70 - 90  

 2.36 (   8)   65 - 90   45 - 70  

 1.18 (   16)   45 - 70   28 - 50  

 0.600 (   30)   30 - 50   19 - 24  

 0.300 (   50)   18 - 30   12 - 25  

 0.150 (   100)   10 - 21   7 - 18  

 0.075 (   200)   5 - 15   5 - 15  
 

9.3   

 9.3.1  ( ) 

     

19.0    (3/4 )  12.5  (1/2 )

 9.3.2  ( ) 

  .   2   

12.5    (1/2 )  9 - 1   

 9 - 3 
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  .   3   

19.0    (3/4 )   9 - 1  2     

  9 - 3 
 

9.4  

 9.4.1  ( ) 

     3 “ ” 

 9.4.2  ( ) 

   7 “  Slurry 

Seal“    

 10    50  
 

9.5  

 9.5.1   ( )  

    

  .  

  .  

  .      

  .  

  .  

  .  

    3  “ ” 

 9.5.2   ( ) 

    

  .  

  .  Slurry Seal 

  .  

  .  

    7  “  Slurry Seal “ 

 

 

 
 



294

9.6   

 9.6.1   ( )  

   

 

 9.6.2  ( ) 

    CSS-1  CSS-1h  1:1 

  0.6   Fog Spray 

  Slurry Seal  

 

 9.2   
 

9.7  

 9.7.1  

  .  ( )   3 

 

  .  ( )   7  Slurry Seal 

 9.7.2  

  .  

 

  

   

  .   

  

  

  .   
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  .   

  

 

 . 

 

  .   

  4   4   (Fog Spray) 

 

  .     2   3  1 

            5   

      

  .    3  2 

  4   1 

  2   

 9.7.3  

  .  ( )  

   9-3 

  

  A.L.D.    
 

  9 - 3    

     ( )  19.0  (3/4)   12.5  (1/2)  

    16 - 22   12 - 18  

  15         

     0.7 - 1.7   0.5 - 1.3  

    0.9 - 1.9   0.7 - 1.5  

     1.1 - 2.3   0.8 - 1.6  
 

  .  ( ) 

      9 – 4 
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   9 - 4     

 Slurry  Seal 2 3 

Residue   7.5 - 13.5 6.5 - 12.0 

 /  ( ./ .) 6.1 - 9.3 9.3 - 14.6 

 

9.8   

 9.8.1    3 “ ” 

 9.8.2    7 “  Slurry Seal” 
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 10 

Asphalt Hot – Mix Recycling 

 

 Asphalt Hot – Mix Recycling      Recycled  Asphalt  Concrete   

 

         

 ( Asphalt  Recycling  Agent )     

    

            

 
 

10.1  

  Recycled Asphalt Concrete  

   

    

 

 

10.1.1  

  

 (Ripping)  

(Cold Milling)  (Hot Milling)       

 

 

.     

    

.   

 5  

.  

 10.1.2 
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10 - 1  
 

  10 - 1    
 

          9.5 12.5 19.0 25.0 

                                      ( ) (3/8) (1/2) (3/4) (1) 

 Wearing Course Wearing Course Binder  Course Base  Course 

  25-35 40-70 40-80 70-100 

 

                 (  )   
    

37.5 (1 1/2)    100 

25.0 (1)   100 90-100 

19.0 (3/4)  100 90-100 - 

12.5 (1/2) 100 80-100 - 56-80 

9.5 (3/8) 90-100 - 56-80 - 

4.75 (  4) 55-85 44-74 35-65 29-59 

2.36 (  8) 32-67 28-58 23-49 19-45 

1.18 (  16) - - - - 

0.600 (  30) - - - - 

0.300 (  50) 7-23 5-21 5-19 5-17 

0.150 (  100) - - - - 

0.075 (  200) 2-10 2-10 2-8 1-7 
 

  1.    

 10 – 1      Recycled Asphalt Concrete  

  10 - 3 

                  2.   10 - 1  

10.1.2  

           (Coarse Aggregate)  

(Fine Aggregate)    

 Recycled Asphalt Concrete  (Mineral Filler)  
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 .        4.75  (  4) 

  (Hard and Durable)  

 Recycled Asphalt Concrete  

  

-    40 

-    (Loss)  9 

-   Coating and Stripping of Bitumen – Aggregate  Mixtures 

  95 

 .    4.75  (  4) 

   Recycled 

Asphalt Concrete  

 

-    Sand  Equivalent”      50 

-     9 

 .    

 Recycled Asphalt Concrete  Stone Dust , 

Portland  Cement , Silica  Cement , Hydrated  Lime  

     .- . 

205/2517   “ ”   

  10 – 2 
 

  10 - 2    

        

0.600  ( 30) 100 

0.300  (  50) 75-100 

0.075  (  200) 55-100 
 

    10 - 2   

   Recycled Asphalt Concrete   
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10.1.3  

     AC 

60-70  .851   “

” 

10.1.4   (Asphalt Recycling Agent) 

  

    

ASTM D 4552-86 “Standard Practice for Classifying Hot Mix Recycling Agents” 

 

     38-163  (100-325 ) 

10.1.5           

    

   

 10 - 1   

   10 - 3 
 

10.2   

Recycled Asphalt Concrete   

  

 
 

10.3   

10.3.1   Central  Plant  Recycling    

 .     

-    (Ripping)   

 (Crusher)   
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-   (Heater Planer)   

               

 

   (Shearing  or  Scraping  with a Blade) 

   (Cutting  Edges)   

   (Teeth)    Horizontal  Rotating  Drum 

-   (Cold Planer) 

 

 . Batch Plant    Recycling  
 

 

 

 

 

 

 

 10.1 Central Plant Mix  Batch Plant  Recycling  
 

 . Drum-Mix Plant      Recycling    
 

10.3.2    In-Place Recycling   

 .   Pre - heater    Gas-Fired    Infra-Red   Heater  

  110-130    

 

 

 

 

 

 

 

 10.2   Pre - heater 
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 10.3   Re-mixer 
 

 .    Re - mixer   

-  Pre-heater  

  140-170    

-    Re-

mixer   

-      

(Leveling  Blade)   Re-mixer  Auger 

 Flow-Through Double-Shaft Mixer 

-  Auger  Vibrating 

and/or Tamping Screed    3.00-4.50  

 .      4 “  ...... ” 
 

10.3.3     4 “  

 4.3.5 – 4.3.8 “  

  

 
 

10.3.4    4 “  

 4.3.9 “     
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10.4   

10.4.1      4 “

  4.4.1 ” 

10.4.2   4 “   

4.4.2“  

10.4.3  Recycled Asphalt Concrete

  4 “   4.4.3 “ 

10.4.4   Recycled Asphalt Concrete  

.  30    

  Recycled  Asphalt Concrete  

  

   

Recycled  Asphalt  Concrete       

.    Recycled Asphalt Concrete   

 10.1 

.  Recycled Asphalt 

Concrete   

Recycled Asphalt Concrete  

 

.    Recycled Asphalt Concrete      

Marshall  10 - 3 

.   

   Recycled Asphalt Concrete     

.  Recycled Asphalt Concrete   

  10 – 4    

     Recycled  Asphalt  Concrete      
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.   

Recycled Asphalt Concrete   

 

.  Recycled Asphalt Concrete 

 

 
 

  10 - 3    Recycled Asphalt Concrete 
 

     

 Wearing Wearing Binder Base Shoulder 

 Course Course Course Course  

 9.5 . 12.5 .    

Blows 75 75 75 75 50 

Stability                                     Min N 6672 6672 6672 6672 6672 

                                                        (1b) (1500) (1500) (1500) (1500) (1500) 

Flow 0.25 mm ( 0.01 in ) 8-16 8-16 8-16 8-16 8-16 

Percent  Air  Voids 3-5 3-5 3-6 3-6 3-5 

Percent Voids in Mineral Aggregate      

( VMA )                                       Min 15 14 13 12 14 

Stability/Flow      

             N/0.25  mm                    Min 556 556 556 556 556 

             (lb/0.01  in )                   Min (125) (125) (125) (125) (125) 

Percent  Strength  Index             Min 75 75 75 75 75 
 

       Percent Strength Index   Ontario Vacuum Immersion 

Marshall  Test    

 

10.4.5    4 “

  4.4.5 “ 

10.4.6    4 

“   4.4.7 “ 
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10.4.7  

      Recycled Asphalt 

concrete  

 Recycled Asphalt  Concrete      

 
 

  10 - 4    
 

  

12.5      .  (1/2  )   + 8 

  9.5      .  (3/8   )    4.75  . (  4) + 7 

  2.36    .  (  8) + 6 

  0.300  .  (  50) + 5 

  0.075  .  (  200) + 3 

           + 0.5 
 

 

10.5   

10.5.1  2  

  .  (Rehabilitation)  

-    Ripping     Recycling   

Ripper  Asphalt Concrete   Stock 

Pile     Prime Coat  

 Stock Pile  Recycled Asphalt Concrete    Central Plant  

Mix  Recycling 

  4 “  “ 

-  

  Gradation    Recycled  Asphalt  

Concrete   Central Plant Mix  Recycling  

  4 “  “ 
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-    

Recycled Asphalt Concrete  Central Plant Mix   

 Recycling   

 
 

 

 

 

5.1.2  

 
 

               10.4    Stock Pile 
 

   

   Asphalt Recycling Agent 

   Recycled 

Asphalt Concrete       

   Pre-heater  

  Infra - Red  Heater    140-170    

 (Teeth)    Horizontal  Rotating  Drum      

  Hot-Mix  

 (In-place  Recycling)    Hot-Mix    /   Asphalt  

Recycling  Agent   

10.5.2  

  .    

 Recycled Asphalt Concrete   4 “

 “  

 .    Recycled Asphalt concrete 

-  
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 1    

  (Hot-Mix /  Asphalt Recycling Agent) 

 

 2   Asphalt 

Recycling Agent   Recycled Asphalt Concrete     

 Asphalt Concrete   4 “

 “   

-   Recycled Asphalt Concrete 

   4 “  ” 

 .    Recycled  Asphalt  Concrete 

  4 “  ”  
 

10.6     Recycled Asphalt Concrete  

 Recycled Asphalt Concrete 

 

10.6.1   (Surface Texture) 

  Recycled Asphalt Concrete   

   

 Recycled Asphalt Concrete   (Pull)   ( Torn )   

(Segregation)  ( Ripple )  

  

10.6.2   (Surface Tolerance) 

  3.00   Recycled 

Asphalt Concrete    

Recycled  Asphalt  Concrete  

 6      3     

10.6.3   (Density) 

      25  

 Recycled Asphalt Concrete  98 
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    Recycled Asphalt Concrete 

 Recycled Asphalt Concrete  97  96 

  

  (Density) 

 
 

10.7   

  4 “ 

   4.8 “  
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