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1.   

 

   

         

           

    

         
   

1.1   

   1.1.1    

 /  

(Reference Point)   

(Bench Mark) 

   1.1.2      6     

(1)             

             

(2)   2   

(3) Chain Man    Rod Man     3   

1.1.3    

(1)      1  

(2)      1  

(3)      2   

(4)      3  

(5)       3    

(6)  Ranging Pole   3  

(7)   (3   4 ) 2  

(8)      1  

(9)      1    

(10)      1  

(11)      1  
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(12)   

(13)   (  2  )   

(14)    (  2  ) 

(15)   3”  5” 

(16)   1”  Hub 

     (17)  Hub  Stake 

      

  15     
 

  1.2   

     

    

(1)      

(2)  

(3)   

(4)        

(5)     

(6)      

(7)      

(8)   

                     

(Hand Level)    
   

1.3   

     

 Asbuilt Plan     

   (1)        POT,  PC,  PI    PT       

   (Reference Point) 

 2    

    

   

(2)   200 – 250   
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   100 - 150   

Double Center   

      

   

 

   (3)       

   2   

   (4)   Azimuth   

   (5)        

   
 

1.4    B.M.   T.B.M. 

     B.M.(Bench Mark)     

B.M.   T.B.M.(Temporary Bench Mark)   

 100     

    B.M.  T.B.M.   (Differential 

Levelling)  B.M.  

 T.B.M.   B.M.  T.B.M.  (Closed Levelling) 

 

       3   K     . 
         

                  K   =      . 
   

1.5   Cross Section 
 

    Clearing  Cross Section 

  Cross Section  

 

   (1)     

     

 Clearing  

 

   (2)    Station  X-Section   25   

Station   
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(3)   X-Section   

   (4)  R.O.W.  ( )       

 

   (5)   Base Line       

      

   (6)        

     Base Line  5, 10, 15, 20,.....  

 ( ) 

   (7)      

  

 

(8)    Station   Toe Slope  

   X-Section   

(9)  X-Section   

-  Station  25   

-  

-  

-  

-  Station  Spur Line 

-  

(10)  X-Section      Back Sight    B.M.    T.B.M.   

 H.I.(Height of Instrument)   

(   X-Section )   Foresight  B.M.  T.B.M. 

 
 

1.6   

         

 (Co – ordinate Method)  (Average End Area Method) 
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 ABCD    Coordinate  (x1, y1) , (x2, y2) ,      

(x3, y3)  (x4, y4)  

 

           (A) =       ABba + BCcb - ADda - DCcd 

  =     (x1 + x2)(y2 - y1) +    (x2 + x3)(y3 - y2) -   (x1 + x4)(y4 - y1) -    (x3 + x4)(y3 - y4) 

      

 2A  =       (x1y2 - x3y2) + (x4y1 - x2y1) + (y3x2 - x4y3) + (x3y4 - x1y4) 

  =       y1(x4 - x2) + y2(x1 - x3) + y3(x2 - x4) + y4(x3 - x1) 

 

 

       2A =        
    
 

            ,  

       2A =       y1(x4 - x2) + y2(x1 - x3) + y3(x2 - x4) + y4(x3 - x1) 
 

 

 

 

12 12 12 12

y1 
x1

y2 
x2

y3 
x3 

y4 
x4 

y1 
x1

 1 

Y
x3c

x4d
b
a

x2
x1

C

B

D

A

y1 y4 y2y3
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 1.6.1       =  20         2  

    (       ) 

                                              

 

 

 

 

 

 

 

 

 

1.   Center line  A1  A2 

2.    Coordinate    

3.   x, y   

4.  .    Coordinate    

     .    Coordinate    

5.  4 .    4 .   2A1  2A2  

  Area Cut (Ac)   Area Fill (Af)   
 

LT.   2A1 = 

    =     (0 + 0 + 0) – (0 + 18 + 0) 

   2A1 =      - 18  .2  

     A1 =      - 9 .2 

   
 

RT.   2A2 = 

    =     (0 + 24 + 0) – (0 - 0 – 0) 

   2Ac =      + 24  .2  

     Ac =      + 12  .2 

    Cut    +   

       Fill    -    

 

 

0 
0 

1.8 
10.7 

0 
10 

0 
0 

0 
0  10 0 

0 2.4 
13.6 

0 

Sta.10+025

CL

A1

A2

0
 0

0
10

1.8
10.7

0
10

2.4
13.6

X
Y

 

 2 
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 1.6.2       20     S : 1   =  1    : 1     

 
 

 

    Origin    A   

  Grade Elev.   X        Y  

   

 

 

 

 

 

 

 

 

 

 

 

  

LT.   2A1 = 

    =     (0 + 12.8 + 0 + 0) - (0+10.08 + 44.8+0) 

    =      - 42.08  .2  

             Af   =   A1 =         21.04 .2 

A

CL

FILL

CUT

1.0
11.5

0
10

0
10

3.2

0
 0

0
4

0.6
 0

12

 3 

 4 

0 
0 4 16.8 14 

0.6 3.2 0 
0 

0 

CL

A1

A2

3.2

0
14

0
 0

1.0
5.5

0
6

0.6
4
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RT.   2A2 = 

    =     (0 + 6 + 0) - (0+0+0) 

    =      + 6  .2 

       Ac   =   A2 =      + 3  .2 

 

 

 1.6.3      

 
 

LT.   2A1 = 

    =     (0 + 0 + 0 + 0) – (0 -146.4 – 72+0)            

    2A1 =      - 281.4    

    

RT.   2A2 = 

    =     (0 + 0 + 0 + 0) – (0 + 120 + 50 + 0) 

   2A2 =      - 170 

     Af =      2A1 + 2A2 
     

    =       218.4 + 170 
 

Af =       194.2       

 

 

 

0

CLA1 A2

10
0 0

10

5.0
20

6.0
0

7.2
24.4

0

0 
0  6 0 

0 1.0 
5.5 

0 

 5 

0 
0 0 24.4 10 

0 
0  0 0 

6 5 
20 

0 

0 
6 7.2 0 0 

10 
0 

2 
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AVERAGE END AREA METHOD 

   A1  A2  A3 … An   Cross section  station 

        V1  V2  V3 … Vn   station 

V  =  V1 + V2 + V3 + … Vn   

L  =    station   25   

    V1   =   L(A1+ A2 )/2    ……. (1) 

  V2   =   L(A2+ A3 )/2    ……. (2) 

  Vn   =   L(An - 1 + An )/2    ……. (n) 
  

   V   =        (A1+ 2A2+ 2A3 … An) 
 

Total Volume      V   = L  (A1+ An)/2 + A2+ A3+….+An -1                       …….(12) 
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1.7   Slope Stake 

  Slope Stake    Toe Slope      Toe Slope 

 Side Slope    Slope Stake  

  

   Slope Stake   Center Line 

 (  8  9) 

 

 

 

 

 

 

 

 

 

 

 

 

 

   8    

 H.I.   Grade Line 

    H.I.  Grade Line   Grade Rod 

  Grade Rod  =  H.I. - Grade Elevation     …….(1) 

       Ground Rod  

 Grade Rod    Ground Rod    

  Fill  =  Ground Rod  - Grade Rod   …….(2) 

    H.I.  Grade Line  Grade Rod (1)   

(2)     HI. 

 Grade Line  Ground Rod   Grade Rod 

 

H.I.

H.I.

SLOPE STAKE

G
RO

UN
D 

RO
D 

   
A

G
RO

UN
D 

RO
D 

   
A

G
RO

UN
D 

RO
D 

   
B

G
RO

UN
D 

RO
D 

   
B

b=10.00

X2=7.55 X1=8.55

CL

h=
4.

45h=
0.

72

A

B

1
S

 1 

 8 
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Cut  =  Grade Rod - Ground Rod     …….(3) 

 

 

  Slope Stake 

 

 

 

 

 

 

 

 

 

  

 

 

H.I.

SLOPE STAKE

G
RO

UN
D 

RO
D

G
RO

UN
D 

RO
D

b=10.00

X1=10.21X2=8.10

h2
=2

.4
5

h1
=6

.2
2

1
S

CL

 2 9 

CL

A

B = 3.58 B = 3.62

3.0 3.0

100.06

99.9499.70
0.30 PG.  100.00

99.63

2 : 1

2 : 12 %
2 %2 %

2 %

0.60 D
y

x

y C

E

 10 
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 B   

    Side Slope           y = 0.30 = 1 
 

     y = 0.30 – 0.5x …(1) 

    Crown Slope y = 100.06 – 100.00 
 

     y = 0.06x  …(2) 
   

(1) = (2)     0.06x = 0.30 – 0.50x 
 

     0.06x = 0.90 – 1.50x 

 x = 0.90 =   0.58   .  

  

     y = 0.30 – 0.50 – 0.58  =  0.01  . 

          B = 3.58  . 

               A = 100.00 – 0.30 + 0.01  =  99.77  . 
 

 B   

    Side Slope           x = 2y (S =  2 :1) …(1) 

    Crown Slope       2x = y – 0.30 
      

x = 50y – 15  …(2) 

   (1) = (2)           2y = 50y – 15  

              48y = 15 

      y = 0.31 

      x = 0.62 

      B = 3+0.62  =  3.62  . 

              E = 99.94 – 0.31  =  99.63  . 
 

 Slope Stake 

   Slope Stake  (Trial Method)   Slope Stake 

 

 (1)    B.S.   H.I. 

  H.I.  =  Elevation + B.S. 

 (2)    Grade Rod 

2 0.60 0.60 - x 

x 3.00 

3.00

3.00

1.56 

100 
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  Grade Rod  =  H.I. - Grade Elevation 

 (3)  Toe Slope    

      (Center Line)   (  Ground Rod) 

 (4)  Ground Rod  (3)  Grade Rod  (2)  

     =   Ground Rod - Grade Rod 

 (5)   Side Slope (S) (4)  Toe Slope       

      

(6)   (  b/2)  (5)       

      Toe Slope   

(7)  (6) (3) 

   Toe Slope  

  (6) (3)  Center Line 

  (6) (3)  Center Line 

(8)      

     (3)  
 

       (4)  

                  =  Grade Rod - Ground Rod  

                       

 

 1.7.1    

   H.I.  =  13.72                

6.30   0.54  Toe Slope     

(b)  =  6           Side Slope (S)  =  2          Grade Elevation  =  15.00  

   

             Grade Rod  = H.I. - Grade Elevation 

     = 13.72 - 15.00       =  -1.28   

              (h) = Ground Rod - Grade Rod 

     = 0.54 - (-1.28)       =   1.82   

                = h*s  =  1.82 x 2   =   3.64   

             Center Line b/2 + h*s  =  3 + 3.64               =   6.64   
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H.I. =16.30 m..

H.I.=13.72  m.

G
RA

DE
 R

O
D

G
RA

DE
 R

O
D

GROUND ROD =0.54 m.

b=6.00 m.

5.10 m.

6.30 m.

CL

B

12

  1.7.1   1.7.2

1.5
1

ELEV.=15.00m.

GROUND ROD =0.35 m.

              Center Line   6.30          

 Center Line   

 

 

 

 

 

 

 

 

 

 

 

 

 1.7.2   (Cut) 

   HI.  =  16.30      5.10 

  0.35  Toe Slope  b  =  6  S  =  1.5  Grade Elevation  =  

15.00  

   

             Grade Rod  = HI. - Grade Elevation 

     = 16.30 - 15.00       =   1.30   

           

    (h) = Grade Rod - Ground Rod 

     = 1.30 - 0.35        =   0.95   

 Toe Slope    = h*s  =  0.95 x 1.5  =   1.42   

 Center Line  Toe Slope =   b/2 + h*s  =  3 + 1.42   =   4.42   

             5.10    Center Line  

     

          (Ditch)  

          (  11) 

 

 

 

 11 
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   Toe Slope   

 2 sd  2 sd+w   
 

 1.7.3    

   1.7.2  (d)  = 0.50    (w)  =  0.20    Side Slope 

 Side Slope  

 

 

 

 

 

 

 

 

 

 

 

 5

CL

Ditch

Toe Slope

Toe Slope 
  (Ditch)

 2sd

Toe Slope 
  (Ditch)

d

2sdb

2sd

Ditch

1
s

CL

Toe Slope

d

sd+w

w

1
s

. 

s
1

. 

 11 

H.I. =16.30 m..

G
RA

DE
 R

O
D

5.10

CL

 6

1.5
1

ELEV.=15.00m.

GROUND ROD =0.35 m.

G
RA

DE
 R

O
D

h

0.20

b sd+w h*s

d=0.5 ELEV.=14.50m.

 12 
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Grade Rod  = HI. - Grade Elevation 

     = 16.30 - 14.50       =   1.80   

              (h) = Grade Rod - Ground Rod 

     = 1.80 - 0.35         =   1.45   

       

            Toe Slope   = h*s  =  1.45 x 1.5  =   2.17   

             Center Line  

=       + s * d + w 

=   3 + (1.5 x 0.5) + 0.20    =   3.95   

        Toe Slope  Center Line =     3.95 + 2.17 =   6.12   

         5.10      
      
 

       Slope Stake    Grade Elevation     

  Station     T.B.M.   

   

 Crown Slope   

 

 

Elev.  of  Shoulder 
Station Elev. 

Left Right 

 

1 + 225 15.00 14.88 14.88 

 

B.S. To TBM. 1    = 

……………………. 

Elev. Of TBM. 1    = 

14.21………………. 

HI. = ……………… 
 

 

 

 

 

 

b
2 
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 1.7.4       Slope Stake   

 

 

 

 

 

 

 

 

 

 

 

 

   

  T =   Structure  = 0.70  

  Ws =   = 2.50  

  SS =  Slope    = 5.0 % 

Sc =  Slope    = 2.5 % 

S =  Side Slope     = 2 : 1 
 

(1)    X   =   100  T – Ws(Ss - Sc) 

    

X = 100 (0.70) – 2.5  (5.0 – 2.5) = 1.342  
 

  W+X = 6.00 + 1.342   = 7.342  

 

 

 

 

 

 

 

100 – 2.5 2 
2 

 13 

100 - Sc S 

CL

ELEV.=100.00m.
W/2=6.00

Ss

 HUB

 STAKE

Sc
TOE SLOPE

SHOULDER ELEV. = 99.816

ORIGINAL GROUND LINE

X

b/2 Ws

3.00
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 Toe Slope 

   

Step  I,    Profile Grade (P.G.) 

     (   Grade Elev.)  = 100.750 

  Step  II,     

    (Selected + Subbase + Base + Surface) =       0.750 

  Step  III,   P.G.    C   = 100.000 

Step  IV, Normal Crown   

    C    =  2.5% x 7.342    =      0.184 
 

Step  V,    P.G.   

  (Subgrade Shoulder Elev.)   =   99.816 

Step  VI,   H.I.      = 102.026 

Step  VII,   P.G.     =   99.816 

Step  VIII,   Grade Rod     =      2.210 

Step  IX, Trial Staff Reading At  8.50  Meters   

  (Ground Rod)     =      3.000 

Step  X,  (Fill)      =      0.790 

Step  XI, Horizontal Distannce   =   h*s   =      1.580 

Step  XII, (w/2 + x) + 2 Fill + 7.342 + 1.580  =    8.922  >  8.50 

 

 

G
RA

DE
 R

O
DCL

ELEV.=100.00m.

ELEV.=99.816m.
H.I. =102.026m.

W/2+X=7.342

2.5 %

G
RO

UN
D 

RO
D

2.210
3.040 3.100

OFFSET HUB

OFFSET STAKE

 7

-

L 100  

L 

-

 14 

-

-
-
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Step  XIII, Trial Staff Reading At  9.00  Meter   

  (Ground Rod)     =      3.040 

  Grade Rod To Subgrade Shoulder  =      2.210 

   (Fill)     =      0.830 

   2  Fill     =      1.660 

 (w/2 + x) + 2 Fill   =   7.342 + 1.660   =                9.002 

       =      9.00  
 

 Slope Stake 

   (Hub)    Stake    Toe Slope   

      Offset  

   3     Toe Slope   Offset Hub    Staff   Hub    

Staff    3.100 

  Fill    Offset Hub    Shoulder    =   3.100 – 2.210 

        =   0.890    

Fill    Offset Hub    Toe Slope   =   3.100 – 3.040 

        =   0.060    

 

              1   ”  x  3”   50  . .  

             (Roadway Side)   

                

             

 

 

 

 

 

     (Edge Side)    Side Slope           

    Side Ditch      V – Ditch (V.D.)  Flat Bottom Ditch (F.D.) 

 

                          (Back Face Side)   

 

 

  1   2   / 

         (2)    Offset Distance    Toe Slope  Offset Hub  (3.00 .)

(1)    Center Line    Offset Hub (9.00 + 3.00   =   12.00)

                 (3)    Cut    Fill    Offset Hub   Finished Grade   Shoulder 

                         (Fill  =  0.89)  

(1)    Cut    Fill    Toe Slope  Offset Hub(0.06) 

(2)  Station    (0+000) 

12.0
3

F 
0.

89

2 :
 1

0.06

0+
00

0
-

-

O.K
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CL

SURFACE

y

Ws/2

Sc

Wt

W/2

Wsh

Sc
Ssh

BASE

SUBBASE

SELECTEDMATERIAL "A"

SELECTEDMATERIAL "B"

b

y2

y3

y4

y1

x1

x2

x3

x4

 

       

Y1  =  Yb – (Ssh - Sc) * W sh 
        

X1  =           Y1 * 100 

        

X2  =           Y2 * 100 

 

 

Yb , Y2 ,Y3 , Y4 ,…………….GIVEN     ; X3 , X4 ……………. 

Xn  =      Yn * 100 
 

 

NOTES : - SUBSTITUTION:- 

 Sc = CROWN SLOPE (i.e., 2.5%  =  2.50)  

 Ssh =  SHOULDER SLOPE (i.e., 5%  =  5.00) 

             Ss =  SIDE SLOPE (i.e., 3:1 = 33.333%  =  33.333 , 2:1 = 50.00% = 50.00) 

 

ITEM   CONSTANT  VALUE UNIT 

SURFACE    A  =  Ws       m.2/m. 

SURFACE  EDGE   A  =  2Wt       m.2/m. 

PRIMECOAT   A =  Ws  +  2Wt       m.2/m. 

SHOULDER   V =  ( y1 + yb )  Wsh  +  y1x1       m.3/m. 

BASE   V =  ( Ws + 2Wt )  yb       m.3/m. 

SUBBASE   V =  ( W + 2x1+ x2 )  y2       m.3/m. 

SELECTED             

MATERIAL " A "   V =  ( W + 2x1 + 2x2 +x3 ) y3       m.3/m. 

SELECTED             

MATERIAL " B "   V =  ( W + 2x1 + 2x2 + 2x3 + x4 ) y4     m.3/m. 

    Vn  =  ( W + 2x1 +2x2  +….+xn ) yn     m.3/m. 

 

100 

(Ss-Sc) 

(Ss-Sc) 

(Ss-Sc) 
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  1.8    R.C.P. 
 

 

 

 

 

 

 

 

 

 

 

                                

   

    Invert Elevation (Grade)      Invert Elevation  

  d    Batter Board  

   Elevation  Batter Board  =  Invert Elevation + d (Pole distance) 

   Batter Board  Stake  F.S.         

  B.S.    B.M.    H.I.   

   F.S.  =  H.I. – Elevation Batter Board H.I.     ……(1) 

    F.S.    Staff    Stake    Staff    F.S.  

  Batter Board                     

     3 – 4  Stake   

 15 
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   Batter Board   Batter Board   d  

 Stake   d    Invert Elevation      

Check Grade Rod   
 

1.9   ASBUILT PLAN 

         

      

    

 
 

  ASBUILT PLAN 
 

  1.9.1      

1+500      1+450    Station  Equation        

1+450 BK/1+500 AH    50    

  Percent Grade    

  Percent Grade    

   

  1.9.2    PI      

  Design Speed      Super 

Elevation    Station Equation  (   )  

    

  1.9.3         

        

        

           

  50 .    

   

  1.9.4       

    

  

 

  1.9.5      
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    Super Elevation      Station Equation     

    

      

  

   

1.9.6    

   

  1.9.7    B.M.    

1.9.8         POT,  PC,  PI      PT    

 (Reference Point)   

1.9.9      
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 2 

  ( Earth  Work ) 
2.1  

( Clearing  And  Grubbing ) 

 

                        

     

         

          

        

                  

            

             

                

             

  

    

 

 

 

 

 

 

 

 

 

 

2.1.1          ( Construction  Method ) 

     

            ( Cleared  

and  Grubbed )                  

              

  300            

  Clearing & Grubbing 
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  300         600    

 

                       

 ( Stopping  Sight  Distance )       

    6        

 200    

 

                     

 

                      

 

2.1.2     ( Measurement  &  Payment ) 

             

 ( Unit  Cost )      ( Lump Sum )  

  

2.1.2.1     

( Quantity  Measurement ) 

    

 ( Projected  Area )                                      

 

 

 

2.1.2.1.1    ( Unit  Cost )     

2.1.2.1.2   ( Lump Sum )   

 

2.1.2.2     ( Payment ) 

                    

     2   

                1    ( 80% )      

               2       ( 20% )      

  ( Final  Clean-up ) 
 

  Clearing 
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2.2    ( Roadway  Excavation ) 
 

                   

    

          

    

   

     

 

 

 

2.2.1    ( Material ) 

            5   

2.2.1.1    ( Earth  Excavation ) 

                      

    2.2.1.2 –    2.2.1.5    

  2.2.1.2 ( Soft  Rock Excavation )         

       

    

 ( Crawler Tractor ) 

 ( Ripper )  

   270     

 28     
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 Roadway  Excavation 

  Soft  Rock Excavation 
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2.2.1.3   ( Hard  Rock  Excavation )  

 

                    

  ( Drilling & Blasting )   ( Boulder )         

0.75   

2.2.1.4   ( Unsuitable  Material  Excavation )        

 

  

                     

         

   

  

  2.2.1.5 

 

 

 

2.2.1.5   ( Soft  Material  Excavation )    

                 

   

 

 

 

Unsuitable  Material  Excavation 

  Hard  Rock  Excavation 
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2.2.2    ( Equipment )  

                 

 

2.2.3   

2.2.3.1         

          

  ( Back  Slope )     ( Step )    

 

2.2.3.2      

    

       

 

2.2.3.3      

     

2.2.3.4     ( Finished Sub grade )   

  ( Scarify )    150            

   

                  

         150  

         

2.2.4    ( Construction  Control ) 

2.2.4.1    ( Elevation  Check ) 

       

  3.00    

 10    15    

  25      

2.2.5   

2.2.5.1   

                    ( Volume )  

         ( Co-Ordinate 

Method )  
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   ( Average End Area Method )  

       25     

       12.50  

    5.00       

2.2.5.2   

                            

           

 
 

2.3    ( Embankment ) 

2.3.1   (Earth  Embankment ) 

              

                       

    

( Benching )   

  

  

  

     

 

2.3.1.1   

                              

    50   

 

2.3.1.2   

                           

       

 

 

 

 

  Earth  Embankment 
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2.3.1.3   

2.3.1.3.1   

                    ( 1 )   

                        

   (Stockpile)      

 

                        

  

                    ( 2 )   

                                 

      

 

                         

 

 

      

  1  

     

      

  150  

 

  

95    

  .- .  107  “   Compaction  

Test  ” 

                      

  300      150   

   

  2.3.1.3.3  

                     

         

        

       2.3.1.3.3 

  Foundation  Compact 
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2.3.1.3.2   

                      2.3.1.3.1        

     

          Optimum Moisture  

Content ± 3% 

                     

   

                       

  2.3.1.3.3     

   

            

 

                           

   

       2.3.1.3.3 

2.3.1.3.3   

                           

150   

                      150   

 200           

   200-500     

    

     150   

 

                          

   

2.3.1.3.4   
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2.3.1.4   

2.3.1.4.1   

                      

    3.00        

  10       15 

     25   

        

2.3.1.5   

2.3.1.5.1   

                           

        

   

       

  25      

 12.50      5.00     

          

 

                          

 

2.3.1.5.2   

                              

        

 

2.3.2    ( Sand  Embankment ) 
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2.3.2.1   

                           ( Clay  Lump )     

( Top  Soil )    

2.3.2.2    

                        

      

 

2.3.2.3   

2.3.2.3.1   

                 ( 1 )   

                    

             

   

                     

    

200 - 500         

     

        

                    

  

                 ( 2 )   
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200     

  200         

95   .- .  108  “ Compaction  Test   

” 

2.3.2.3.2   

                       2.3.2.3.1     

      Optimum  Moisture  Content 

± 3% 

                      

   

                          

  2.3.2.3.3    

 

 

     

    ( Waiting   Period )    

           

   

                        

     

        

  Sand  Embankment 
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                      Preload   ( Surcharge )      

      2.3.2.3.3   Preload  Elevation    

   

     

                

 

                            

         

    2.3.2.3.3 

                       ( Slope  Protection )   

  200     

2.3.2.3.3   

         

200   

2.3.2.3.4   

                        

 

  ( Settlement  Plate )    .- . 101  “ ” 

 

(Berm)
w 2/ w 2/

CL

CL

CLCL

 2   Settlement Plate

Median

        20 .
         6 .

150 .  x  150 .  x  6 .

500 .

 Settlement Plate

50
0 

.

Stiffener  6 .

  ø  25 .  
  ø  36 .
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2.3.2.3.5   

                           

          

 

2.3.2.4   

2.3.2.4.1   

                      

    3.00     

  10       

15      25      

     

2.3.2.5   

2.3.2.5.1   

                                  

        

      

   

  25      

  12.50      5.00       

             

 

                             

   

2.3.2.5.2   

                              

     

 

2.3.3    ( Rock  Embankment ) 
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2.3.3.1   

2.3.3.1.1   

                             

    

2.3.3.1.2   

                              

   

2.3.3.2   

                            

         

  

2.3.3.3   

2.3.3.3.1   

                              

        

 

            

     

     

  2.3.3.3.3 

2.3.3.3.2   

                       2.3.3.3.1       

    

   

  2.3.3.3.3     

     

2.3.3.3.3   

                         1  

    2.3.3.1.1  

                          2       
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  250      2.3.3.1.1  

                          1   

  150      2.3.3.1.2 

2.3.3.4   

2.3.3.4.1   

                      

  25       

 25    

 

2.3.3.5   

2.3.3.5.1   

                           

       

      

   25         

   12.50      5.00     

           

     

2.3.3.5.2   
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2.4    ( Selected  Material ) 

2.4.1    . ( Selected  Material B ) 

                        .        

         

 

2.4.1.1   

                      ( Soil  Aggregate )         

          

    50     

 

2.4.1.2   

                          

     

 

2.4.1.3   

2.4.1.3.1   

                     ( 1 )   

                           

  .        

 

                     

  

                 ( 2 )   

                       .   

             

                                

      

 

2.4.1.3.2    

                      2.4.1.3.1      

  .     
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 Optimum  Moisture  Content ± 3% 

                         

         

         

                     . - 

      

 
 

2.4.1.3.3   

                       .       

  150     

                       .    150   

  200        

  200 - 500      

  .     

  .    150   

                             

        

2.4.1.3.4   

                       

        

  .     

 

2.4.1.4   

2.4.1.4.1   

                       .     

    3.00      

  10           15   

    25        
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2.4.1.5   

2.4.1.5.1   

                       .     

   

   

2.4.1.5.2   

                         

           

 

 

2.4.2    . ( Selected  Material A ) 

                        .    .      

             

   

2.4.2.1   

                         

           

    50    

 

2.4.2.2   

                           

        

 

2.4.2.3   

2.4.2.3.1   

                     ( 1 )   

                         

  .    .    
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  ( Segregation )        

  ( Road-Mix ) 

                 ( 2 )   

                       .      .   

               

                                

          

 

2.4.2.3.2    

                        2.4.2.3.1       .   

  .     

 .          

     Optimum  Moisture  Content ± 3% 

                        

       

              

       

 

2.4.2.3.3   

                       .      

  150     

                       .   150   

 200        

    200 - 500          

 .     

  .    150   

                           

   

2.4.2.3.4   

                          

        

     .  
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                      .   

 

2.4.2.4   

2.4.2.4.1   

                       .        

    3.00          

  10      

15      25      

       

2.4.2.5   

2.4.2.5.1   

                       .     

   

   

2.4.2.5.2   
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                                   3 

( Subbase  And  Base  Courses ) 
3.1   ( Subbase ) 

3.1.1   

( Soil-Aggregate  Subbase ) 
 

                    

        

 

3.1.1.1   

                   

         

    50     

    

3.1.1.2   

                     

       

 

3.1.1.3   

3.1.1.3.1   

                     ( 1 )   

                           

( Uniform )        

                         

  

                         

         

      

                               

       

  500        
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                         - 

      

   

                 ( 2 )   

                        

           

                            

         

 

3.1.1.3.2    

                    3.1.1.3.1       

   

         

 Optimum  Moisture  Content ± 3% 

                     

     

     

   

3.1.1.3.3   

                      

  150     

                         150   

    200        

    200 - 500          

    

    

  150   
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3.1.1.3.4   

                     

        

   

   

3.1.1.4   

3.1.1.4.1   

                          

 3.00     

 10        

15   25     

      

3.1.1.5   

3.1.1.5.1   

                            

    

     

3.1.1.5.2   
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3.1.2    

( Soil  Cement  Subbase ) 
 

                       

          

   

3.1.2.1   

3.1.2.1.1   

                               

 

3.1.2.1.2   

                       

    .  15      .  80       

           

   

                    

 

3.1.2.1.3   

                             

              

 

   

3.1.2.2   

                             

       

 

3.1.2.2.1    ( Stationary  Plant ) 
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                      ( Batch  Mixer )    ( Continuous   

Mixer )          

    

 

                     ( 1 )   

                          

      

    2   

 

                          

   

      

  30   

                      

                     ( 2 )   

                         

          

           

 

                               

     

3.1.2.2.2    ( Traveling  Plant ) 

                        

     

       

 

                        

 ( Windrow )  
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3.1.2.2.3    ( Mix - in - Place ) 

                            
  

 
   

                          
 

   
    

 ( Multi - Rotor - Type )  

 1-2   ( Single - Rotor - Type )   

        

   
  

  ( Scarify )      

   

 

3.1.2.2.4   

                        
  0.5      

    0.5   
  25      10    

    
   50     

     
 



50

3.1.2.3  

3.1.2.3.1   
  

  
3.1.2.3.2    

  Unconfined  Compressive  Strength    

.- . 105  “   Unconfined  Compressive  Strength  ”    
  .- .  108  “   Compaction  Test   

”    7       

2       690   

3.1.2.3.3       

3.1.2.3.2    Optimum  Moisture  Content    .- 

.  108  “  Compaction  Test  ”   

    

3.1.2.4   

3.1.2.4.1   

                      

    

            

   Optimum  Moisture  Content    3.1.2.3.3   

         

3.1.2.3.2    105    125  (  

      115 )    690       

    

 200 - 500   
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        =  A/B 

                       A  =    
                                       
                       B  =     
                                         

                         
        

      
 

          3.1.2.3.2   

                           
     

 

                          

3.1.2.4.2   
                         

  

                         Optimum  Moisture Content + 2 %
  

                              

  

     

 2   

                                 

              

    

  2   
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  3    

3.1.2.4.3   

                              

  150   

                       150   

  200      

   200 - 500     

   

  150   
 

3.1.2.4.4   

                        

  3      7     

   

3.1.2.4.5    

                        

 

3.1.2.5   

3.1.2.5.1   

                      

  3.00            

  10       

15      25       
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3.1.2.6   

3.1.2.6.1   

                        

   

         

3.1.2.6.2   
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3.2   ( Base ) 
 

3.2.1   ( Crushed Rock Soil- Aggregate Type Base ) 

                   

     

 
 

 

 
 

 
 

3.2.1.1   

                ( Crushed Rock Soil Aggregate Type Base )    

      

    Shale   
                     

3.2.1.2   

                           

   

 
 

3.2.1.3   
 

3.2.1.3.1   

                     ( 1 )   
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  500       

    

     

 

 

                        

 

                       

  Optimum  Moisture Content  

   

               

                 ( 2 )   
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3.2.1.3.2    

                      3.2.1.3.1     

    

     

  Optimum  Moisture  Content ± 2%   

                      

    

            

      

   

         

 

                        

   

 

 

                     

  Prime  Coat   
 

3.2.1.3.3   

                              

150     

                       150    

  200       

   200 - 500         

   

      

  150   
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3.2.1.3.4   

                       

  Prime  Coat         

      

 
 

3.2.1.4   
 

3.2.1.4.1   

                       

 3.00    

 10   10  

    25    

      

 

 
 

 
 

3.2.1.5   
 

3.2.1.5.1   
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3.2.1.5.2   

                         

 

 

       3.2.2   ( Crushed Gravel Soil-Aggregate Type Base ) 

                   

     

 

3.2.2.1   

               ( Crushed Gravel Soil Aggregate Type )   

       

 25.0     50      

 Shale    
                     

3.2.2.2   

                           

  

 
 

3.2.2.3   
 

3.2.2.3.1   

                     ( 1 )   

                       

  

                          

  

                          

                      

 

                      

  Optimum   Moisture   Content  
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                 ( 2 )   

                       

           

                             

        

 
 

3.2.2.3.2    

                      3.2.2.3.1      

   

      

    Optimum   Moisture  Content ± 2%   

                       

    

         

     

     

                         

 

                        

   

 

 

                      

  Prime  Coat   

3.2.2.3.3   

                           

150     

                  150    

200        

  200 - 500       
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  150   

                    

   

3.2.2.3.4   

                    

   Prime  Coat        

 

 
 

3.2.2.4   

3.2.2.4.1   

                         

  3.00        

  10       

  10     25    

      
 

3.2.2.5   

3.2.2.5.1   

                        

   

   
 

3.2.2.5.2   
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 3.2.3   (Cement Modified Crushed Rock Base) 

                          

         

 

3.2.3.1   

3.2.3.1.1   

                           

     Shale                        

3.2.3.1.2   

       

    .  15      

    

 

                      

 
 

3.2.3.1.3   

                      

             

    

   
 

3.2.3.2   

                   

        

 

3.2.3.2.1   
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                      ( Batch  Mixer )                 

(Continuous Mixer)    

   

 

                     ( 1 )   

                         

       

      2    

 

                       

 

     

    

30   

                      

                     ( 2 )   

                        

       

        

 

                       

         
 

3.2.3.2.2   

                          

  0.5        

    0.5    

  25      10      

 

                       

  50     
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3.2.3.3   

3.2.3.3.1              

      

   
 

3.2.3.3.2      

    . - .  105        “

Unconfined  Compressive  Strength        .- . 105  

“   Unconfined  Compressive  Strength  ”     

  .- .  108  “   Compaction  Test  ”  

    7      2     

  2.4     
 

3.2.3.3.3     

  3.2.3.3.2    Optimum  Moisture  Content  

  .- .  108  “  Compaction  Test  ”     

 
 

3.2.3.3.4               

    1    2   

   
 

3.2.3.3.5  

    

 ( 1 )    

  30   

 ( 2 )        2.4   

 

 ( 3 )      

  27   
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3.2.3.4   

3.2.3.4.1   

      

 

  

        

     

      

  

  

 

          

  

       

    

    

3.2.3.3   

       

 

    

 

        

      

    

 

 

        

           
 

3.2.3.4.2  

          

  

    3.2.3.3.2    Optimum  Moisture  Content    3.2.3.3.3  
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    200 – 500    

  3.2.3.3.5    

  

   
 

3.2.3.4.3   

      

3.2.3.4.4        

      

  

   

  2   

                   

 3  

 

      

    

 

3.2.3.4.4   

      

  150   

   150    

  200    

    200 – 500      

  

  

  150   
 

3.2.3.4.5   

                      

  3    
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        Prime  Coat   

 
 

3.2.3.4.6   

      

   
 

3.2.3.5   
 

3.2.3.5.1   

                     

      3.00      

    10       

  10      25    

       

  

 
 

3.2.3.6   
 

3.2.3.6.1   

                     

  

   
 

3.2.3.6.2   
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3.2.4   ( Soil  Cement  Base ) 
 

      

          

   
 

3.2.4.1   

3.2.4.1.1   

                        

    Shale   
                     

3.2.4.1.2   

       -

    .  15      

    

 

                       

 
 

3.2.4.1.3   

      Liquid  Limit    Plasticity  Index  

  Liquid  Limit    Plasticity  Index    

  .- . 205  “ ”  

  0.075      70  

  2   
 

3.2.4.1.4   
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3.2.4.2   

                 

      

 

3.2.4.2.1   

                          

            

 

                     

 

 

                   ( Batch Mixer )                     

(Continuous Mixer)   

        

 

                   ( 1 )   

                      

    

      2    

 

                     

  

     

  30   

                    

                   ( 2 )   

                          

            

    

    

                        

            



69

 

3.2.4.2.2   

                             

  0.5        

    0.5    

  25     10     

 

                       

    50     

     

    

 
 

 3.2.4.3    
 

 3.2.4.3.1            

  

   

3.2.4.3.2    

  Unconfined  Compressive  Strength   

.- . 105   “   Unconfined  Compressive  Strength  ”    

  .- .  108  “   Compaction  Test  

”      7    

  2       1.7     

3.2.4.3.3           

  3.2.4.3.2    Optimum  Moisture  Content    

  .- .  108  “  Compaction  Test  ”  
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3.2.4.4   
 

3.2.4.4.1   

                   

   

            

  Optimum  Moisture  Content    3.2.4.3.3  

        

3.2.4.3.2         105    125  ( 

    115 )    1.7    

  

 200 - 500   

                           

        

 

 

                                                    = A / B 

                       A  =      

                                       

                       B  =       

                                         

                         

  

 

     

         

 3.2.4.3.2   
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3.2.4.4.2   

                     

   

                      Optimum  Moisture  Content  

   

                         

   

     2                       

                    

     

  

 

                       

  3    

 

3.2.4.4.3   

                        

  150   

                   150      

 200   

    200 - 500    

 

      

  150   

3.2.4.4.4   

                     

  3      

 

      Prime  Coat   

  15    
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3.2.4.4.5   

        

   
 

3.2.4.5   
 

3.2.4.5.1   

                       

  3.00        

  10       

  10      25    

       

   
 

3.2.4.6   
 

3.2.4.6.1   

                    

     

   
   

3.2.4.6.2   
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3.3   ( Shoulder ) 
 

3.3.1   ( Soil-Aggregate  Shoulder ) 
 

                   

   

 
 

3.3.1.1   

                  

        

      50  

        
                     

3.3.1.2   

                    

      

 
 

3.3.1.3   
 

3.3.1.3.1   

                 ( 1 )   

                      

    

                     

  

                     

     

      

                      

      Optimum  Moisture  Content ± 3%  



74

                        

   

   

 

              Prime  Coat     

 

          ( 2 )   

                    

             

                          

     

 
 

3.3.1.3.2    

                    3.3.1.3.1   

  

      

         

           

   

                    

   

   

3.3.1.3.3   

                     

  150     

                   150    

  200         

  200 - 500     

 

  

  150   
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3.3.1.4   
 

3.3.1.4.1   

                   

  3.00        

    10       

 15      25     

      
 

3.3.1.5   
 

3.3.1.5.1   

                       

   
   

3.3.1.5.2   
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3.4  

  ( Material To Control Pumping Under Concrete Pavement  ) 
 

3.4.1   
 

                 

      

 
 

3.4.1.1   

                       

 
                     

3.4.1.2   

                    

  

 
 

3.4.1.3   
 

3.4.1.3.1   

                     ( 1 )   

                       

   

      

  

                       

  

                     ( 2 )   
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3.4.1.3.2    

                    3.4.1.3.1    

  

    

 

                  

     

                   

   
 

3.4.1.4   
 

3..1.4.1   

                  

  3.00      

    10       

  10      25    

    
 

3.4.1.5   
 

3.4.1.5.1   

                    

      

 

  3.4.1.5.2   
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3.4.2   

               

          

 

3.4.2.1   

                      

    Shale  
                     

3.4.2.2   

                    

  

 
 

3.4.2.3   
 

3.4.2.3.1   

                     ( 1 )   

                      

  

                          

  

       

                           

  

  500    

    

  

  

 

                      

 



79

                   

Optimum  Moisture  Content  

   

               

                     ( 2 )   

                       

             

                           

      

 
 

3.4.2.3.2    

                   3.4.2.3.1    

  

      

   Optimum  Moisture   Content   

                  

    

         

      

 

                 

  1     

  300   

   

 

 

3.4.2.3.3   
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3.4.2.4   
 

3.4.2.4.1   

                  

    3.00        

    10       

  15      25    

      

3.4.2.5   

3.4.2.5.1   

                      

   

   

   

3.4.2.5.2   
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3.5  

  ( Scarification & Reconstruction Of Existing Pavement ) 
 

                            

        

 
 

3.5.1   

                

    50     
 

3.5.2   

                           

  

 
 

3.5.3   

                       100    

   

   

                         

  

 

3.5.4   

3.5.4.1   

                       

95    

  .- .  108  “  Compaction  Test  ”   

                      . – .  603 “

”    100      1    

  500      1   
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3.5.5   
 

3.5.5.1   

                 

   

3.5.5.2   
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3.6  

 ( Soil- aggregate  temporary surface ) 
 

                 

      

 
 

3.6.1   

               

        

      50  

           

Shale   
                     

3.6.2   

              

  

 
 

3.6.3   
 

3.6.3.1   
 

                     ( 1 )   

                                

  ( Uniform )      

                       

  

                      

        

      

                        

     

  500      
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                     ( 2 )   

                         

           

                             

        

 
 

3.6.3.2    

                      3.6.3.1   

  

   

  Optimum  Moisture  Content  ± 3 % 

                    

  

        

   

  
 

3.6.3.3   

                         

  150     

                        150  

    200         

   200 - 500    

     

 

  150   
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3.6.4   
 

3.6.4.1   

                           

  3.00        

    10       

  15      25    

    
 

3.6.5   
 

3.6.5.1   

                         

   

3.6.5.2   
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3.7   

 Pavement   Recycling 

    

   

       

      (In-Place) 

  (Central Plant)        

1  

1.1     

 

1.2    

 

1.2.1          

1.2.2    .-  

213/2543  

)   

)     

)       

)         

1.3        

 

1.4           

    

2   

           .- 213/2543 

3   

  Pavement  Recycling   

-    

-    
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-            

              

   

   

    .- . 213/2543 

         

     

     

 

 

 

 

 

 

 

 

 

 

 

 

 Recycling 

 

4  

 

 

5  

 

      5.1      
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5.2        

                 -        

                 -     

    

                  -       

     

 

                   -        

 

                   -        

 

                    -   

 

 

 

6    

        

 

6.1      

     

-  

-  

-  
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                6.2       

    100    

 

6.2.1  

                   

  

               1)          

    

                2)        

      

                3)            Recycling      

                        -    ( Soft   Spot )   

                       -     Recycling            

                       -          

 

                       -           

 

               4)       Recycling        

     -       

      

 

                5)                    

    

                6)           

           

         

          

    

                 7)            
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6.3  

              

 

6.3.1  

      -        

      -         

            

 

      -            

 

                           -     

                          -        

                          -      

 

               6.3.2        

                           -   (Scarifying / Ripping )   ( Milling )  

    

   

                           -        

  Recycling     

                           -      

       (

 )    Recycling   

                           -         

 

                          -        

         

      

                          -         
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   -       

  0.05 – 0.10      

        

          

   

  1.50   

                          -                

      

 

                         -      

         

         Prime  Coat  

   

             6.3.3         

 

                         -         

                         -      

       

                          -         

 

                         -       

   Recycling   

                         -           
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     Recycling 

7  

 

7.1        

  

 

             7.2        

        

   .  

             7.3              

    4    

                  7.3.1         

        

             

                   7.3.2         

           

      

                    7.3.3      

    

                    7.3.4    Recycling      
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7.4   

  

               

     

  

   

8  
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4.1  

 
4.1.1  PRIME COAT 

            

 

 

4.1.1.1      

               

 

        MC – 30  MC – 70   

   .865  

        CSS – 1  CSS – 1h  

   .371 

4.1.1.2      

4.1.1.2.1     Prime Coat 

      (1)   

          

  

    . – .401  “

  Distributor”  . – .402  “

  Distributor”    17   15   

       (2)   

        -     

 

        -   

  80   

    

 

         

    80  
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    3      

   

        -    

        -    

   

 

4.1.1.2.2    

            

 

      (1)    

   

      (2)     

   500    

   

   

      (3)    

  12.5   

      (4)  

 

      (5)     

      (6)    50  

 

      (7)      5  

  

 

      (8)    24    

    48        
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  150      24     

       (9)   Prime Coat     48   

  1   

 

4.1.1.2.2.1    

      (1)      

   

        (2)    Drum  

  

 

         (3)    Drum  

    

    

   

         (4)    

     

   

    

 

 

4.1.1.3     

4.1.1.3.1   

        Prime  Coat    

 

4.1.1.3.2   
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  PRIME  COAT 
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4.1.2    TACK  COAT 

             Prime  Coat  

   

    

4.1.2.1     

               

 

         RC – 70  RC – 250  

    . 865  

          CRS – 1   CRS – 2 

    . 371 

         Tack  Coat  

  

 

4.1.2.2    

4.1.2.2.1    Tack  Coat 

      (1)   

       

      . –  .  401  “

 Distributor”  . – . 402  “   

Distributor”   17  15  

       (2)    Prime Coat    

         -    Tack  Coat    

    Skin Patch  Deep Patch 

        Tack  Coat 

        -    Tack Coat        
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        -   Prime  Coat   

(Bonding)     

 Tack Coat  

         -    Prime  Coat    

  Tack  Coat    

    Prime  Coat  

   

        -   Tack  Coat  

      

      

 

4.1.2.2.2     

(1)    

  Tack Coat  

 

(2)    Tack  Coat    

 

(3)    Tack  Coat    

      

  

     

(4)    Tack  Coat   

 Tack  Coat 

  

(5)    Tack  Coat    

    

 

(6)    Tack  Coat    

  Tack  Coat      Tack  Coat  
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4.1.2.2.2.1   

(1)    Bulk   

-    Bulk   

  

  

     

  

    

-    

   

-    10 – 85     (  50 – 185  

 )   

-  

    96    ( 205  )   

 

-    

 

-     

-    

    

 

-    CRS – 1    CRS – 2  

      

(2)    Drum   

-      
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-       5  

    1      

  

    

   

-    

    

    

   

 

4.1.2.3    

 

4.1.2.3.1   

      Tack  Coat  

 

 

4.1.2.3.2   
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  TACK  COAT 
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4.2   

(SURFACE TREATMENT) 

 
            

    Prime 

Coat     

4.2.1        

4.2.1.1       

          

                                                                                                                                   

        AC   60-70   

    .851   

        RC  -800  RC-3000  

   . 865         

          CRS -2    

    .  371          

 

4.2.1.1.1       

   

                                                                             

4.2.1.1.2           

        

4.2.1.1.3       

  

4.2.1.1.4       15     

   (Cutter)      
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  160 - 185      (Pump)  

    

 20     

        

       

 15       

  

   

4.2.1.2       

             

    

(1)    .- . 202 “  Coarse 

Aggregate  Los Angeles Abrasion “  35 

(2)    .- . 605 “  (Stripping)  

 Plate Test”   20 

(3)      .- .201  “

  (Flakiness Index)”   35 

(4)     4.75    

 . – . 212 “ ” 

  75   

(5)   (Loss)  . – . 213 “

 (Soundness) ”     5      5 

         

     

(6)     . – . 204 “

”  

 

4.2.1.3       (Pre-Coating Material) 
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4.2.1.4       (Additive) 

        

4.2.2        

4.2.2.1       (Single  Surface Treatment) 

       -  12.5   (1/2 ) 

4.2.2.2       (Double Surface Treatment) 

       -    19.0   (3/4 ) 

       -      9.5   (3/8 ) 

4.2.2.3       

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

4.2.2.4       

       -    19.00   (3/4 ) 

       -      9.5      (3/8 ) 

 

4.2.3       

4.2.3.1     

4.2.3.1.1    

   

 

 

4.2.3.1.2         

(1)     

   

       

   . – . 401 “’

 Distributor”   . – . 402 “

 Distributor”   17  15 
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(2)      

 

(3)        

 

(4)    

  

 

(5)       

  

 

4.2.3.1.3     

(1)          

      Skin Patch    Deep  

Patch          

 

(2)   Prime  Coat  

    

 

(3)    Prime  Coat    

     (Scarify)   

Prime Coat      Prime Coat    

 

(4)    

     

(5)           

(6)          

  Prime  Coat    

    

  

(7)        
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4.2.3.1.4     

(1)     

 

        (1.1)     

    

    0.5  

   

        (1.2)      

      4 – 10    

   

  (1.3)  

  

    

        (1.4)      

   

(2)      

      

 

4.2.3.1.5     

           

     

             

  20    

  

   

          

  3    
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4.2.3.2       

4.2.3.2.1     (Single Surface Treatment) 

         1      1    

   

       (1)   

       (2)      

  

     

       (3)      

    100    150    

  

 

         

    

  

   . – . 401 “

 Distributor” 

 

       (4)    

   2 – 3  

       (5)    2      1  

  500      1      1    

 

       (6)    2–3  

  

    

  2   

       (7)  
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       (8)   2      4-6  

     2      

   

       (9)    

    

30      24   

       (10)  

    

 

4.2.3.2.2     (Double Surface Treatment) 

           

   

       (1)    

    

   

                2   

             10   

             18   

            

      

   

       (3)    

       

          

 

       (4)      
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       (5)  

  -

  

4.2.3.2.3     

       (1)      

  

     

        (2)      

       

        (3)    

   

        (4)    

    500    

   

   

       (5)      5  

  

 

       (6)     

  12.5   

       (7)      

 

       (8)    

   

       (9)    

  

  30   

       (10)    
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4.2.3.2.4   

 4.2.3.2.4.1      

   

 4.2.3.2.4.2    Drum  

  

 

 4.2.3.2.4.3    Drum  

  

      

   

 4.2.3.2.4.4    

  

      

    

 

 4.2.3.2.4.5    ( Cutter )           

  4.2.2.2.4.4     

                          

4.2.4        

4.2.4.1       

        

 
 

4.2.4.2      

             

    

   

         

    50 
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4.3     

( PENETRATION  MACADAM ) 

          

    Prime  Coat     

4.3.1        

4.3.1.1      

         AC  60-70    AC  80-100  

    . 851 

 

4.3.1.2       

                  

     

 

         (1)    . – .202 “  

Coarse Aggregate   Los Angeles  Abrasion ”    40 

        (2)     . –  . 210 “

 (Flakiness  Index)”   35    9.5    

  45    9.5   

       (3)     . –  . 211 “

 (Elongation Index)”    40 

       (4)      4.75    

   . –  . 212 “ ”  

  80   

 (5)   (Loss)  . –  . 213 “

  (Soundness)  ”    5      9 

                     

     

       (6)     . –  . 204 “  

”  
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4.3.2        

4.3.2.1        

4.3.2.1.1     

          

 

       

 

 

4.3.2.1.2       

       (1)     

     

      

   . – . 401 “’

 Distributor”   . – . 402 “

 Distributor”   17  15 

 

        (2)      

 

        (3)      

   

        (4)        

 

        (5)    

  

 

        (6)       
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4.3.2.1.3     

           Prime  Coat  

       Prime  Coat  

    

    Prime  Coat   

           

     Prime  Coat    Pre – 

Mixed    

   100    

  Prime  Coat   

         Prime  Coat  

 

4.3.2.2       
 

4.3.2.2.1     

       (1)     

       (2)  

 ( Flow )   

  

 

       (3)       

       (4)    

   

       (5)     

       (6)   

       (7)      5    

    10   

       (8)    

    

  

       (9)     



           115

       (10)      5  

    10   

       (11)   ( Kneading )     

  30    

 

          

 

 

4.3.2.2.2      

         (1)  

      

         (2)        

   

         (3)     

         (4)        

  30    

 

         (5)      

   

         (6)     

  

 

         (7)     

500       

 

         (8)        30    

 

         (9)    

      30  
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4.3.3         

4.3.3.1        

        

  

4.3.3.2       
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4.4   

 ( ASPHALT CONCRETE ) 

             

   

   

4.4.1       

4.4.1.1      

          AC 60-70  

   . 851  

 

         

  

 

4.4.1.2       

        (Coarse Aggregate)  (Fine Aggregate) 

  

 (Mineral Filler)  

4.4.1.2.1          4.75     (Crushed 

Rock)    (Hard and Durable) 

   

         

       (1)     . – . 202 “  

Coarse Aggregate    Los Angeles Abrasion”   40 

       (2)   (Loss)  . – . 213 “

 (Soundness) ”     5      9 

       (3)      AASHTO  T  182: Coating 

and Stripping of Bitumen - Aggregate Mixtures    95 
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4.4.1.2.2         4.75   (  4) 

     

          

        (1)   Sand Eguivalent    . – . 203 “  Sand 

Equivalent”   50 

        (2)   (Loss)  . – . 213 “

 (Soundness) ”      5      9 

          

     

4.4.1.2.3     

   

  Stone  Dust, Portland Cement, Silica Cement, Hydrated Lime 

 

          . – . 205 “

”  

 

4.4.2        

4.4.2.1       

4.4.2.1.1    
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4.4.2.1.2     

          100   ( 212  

)    159±8   

( 318±15   )     170±20    

(Centistokes)  

   

4.4.2.1.3         

            

    

        

    

 

4.4.2.1.4     

       (1)        

  

   

 

       (2)    

        

      

    

   

       (3)    Prime  Coat    
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       (4)    Prime  Coat    

  ( Scarify )    

    Prime  Coat     

Prime   Coat     

       (5)    Prime  Coat  

   Prime  Coat     

  Tack  Coat   

       (6)    ( Overlay )         

( Sag  and  Depression )     ( Soft  Spot )  

        -    30    

  

    80    

  80     

        -    50    

       50   

   

       (7)        

       

       (8)      

        Prime  Coat   

     

        

 

       (9)    

    

       

   

       (10)    
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       (11)      

  Tack  Coat   

       (12)    

    Tack  Coat   

       (13)      

  

    Tack  Coat 

4.4.2.2       

4.4.2.2.1      

        (1)      

    

  

        (2)    

    

    15     30  

       

 

         2    

    

      

60     

          

  AASHTO  T  195  :  Determining  Degree  of  Particle  Coating  of  

Bituminous-Aggregate  Mixtures    4.4 – 1 

 

     4.4 – 1   

             

            

                   90 

                     95 
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(3)   

        -      163±8   (325±15 

 )    1    

 

        -      100   

( 212   )   159±8  

 ( 318±15  )   170±20 

   

        -    

  121 – 168   (250-335  )   

     

       -   

    

   

   

        -   

    2    

  150    

 

4.4.2.2.2     

              

  

  

 

 

4.4.2.2.3     

        

    

  

  

  2      
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   ( Tearing )  

(Shoving)       

    

   

          

    

    

14   ( 25   )    120    

    

  

 

         

  

  

  

    Curb    Gutter 

   

        (1)      

 

             

          -    

  

  

    

 

        -    
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  Tack  Coat     

          

  

  

    

  Tack  Coat     

         

   

         

    5      

 

            

5       5     

       (2)    

    

      

  Tack  Coat      

    2  

   

        (2.1)  

  25-50    
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        (2.2)  

  25-50    

  

 

         

  150      2    

    

 

        

  

  25-50      Tack  Coat 

       (3)    

  

 

       (4)    

    8     

  

   

       (5)    

    

  

   

      (6)         
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       (7)    

  

    

 

4.4.2.2.4    

           

  

      

   

         

    120-150   ( 248-302  

 )  

          

   

           

        (1)        

 ( Initial  or  Breakdown  Rolling )  

  

   ( Intermediate  Rolling )  

  

  

 ( Finish  Rolling )  

 

         

    

  

   ( Overlap )    150    
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   (Drive Wheel) 

    

    

      

  

  

     

  

    

   

       (2)        

        

      

    

      4.4 - 2 

            

 ( Impact  Spacing )  

  

  10      300   ( 33    1   ) 

      

    4.4 – 3 
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  4.4 – 2    

   

                  

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

  2       3         2       5           3         5*  3* 

      5         3       5           3         8  5 

**  4 – 5    2.5 – 3    4 – 5      2.5 – 3         -  - 

*   

**    4.4 – 3   
   

  4.4 – 3       

       1  *  

           (   1   ) 

  (  ) 

  30  ( 1,800 )       45.0                   33.8                   27.0                  22.5                  19.3 

      ( 13.6 )     ( 10.2 )       ( 8.2 )        ( 6.8 )        ( 5.8 ) 

  33  ( 2,000 )       50.0                  37.5                   30.0                   25.0                  21.4 

      ( 15.2 )               ( 11.4 )               ( 9.1 )                ( 7.6 )                ( 6.5 ) 

  37 ( 2,200 )        55.0                  41.3                  33.0                   27.5                  23.6 

       ( 16.7 )              ( 12.5 )              ( 10.0 )                ( 8.3 )               ( 7.1 ) 

  40 ( 2,400 )        60.0                  45.0                  36.0                   30.0                  25.7 

       ( 18.2 )              ( 13.6 )             ( 10.9 )                ( 9.1 )               ( 7.8 ) 

  43 ( 2,600 )        65.0                   48.8                 39.0                   32.5                  27.9 

       ( 19.7 )               ( 14.8 )             ( 11.8 )                ( 9.8 )               ( 8.4 ) 

  47 ( 2,800 )        70.0                   52.5                 42.0                   35.0                  30.0 

       ( 21.2 )               ( 15.9 )             ( 12.7 )              ( 10.6 )                ( 9.1 ) 

  50 ( 3,000 )        75.0                    56.3                45.0                   37.5                  32.1 

       ( 22.7 )               ( 17.0 )             ( 13.6 )              ( 11.4 )                ( 9.7 ) 

   

 . / .         2.4                     3.2                     4.0                 4.8                    5.6  

  / .         1.5                     2.0                     2.5                 3.0                    3.5 

            /        40.0                    53.3                   66.7                80.0                  93.3  

   /         132                     176                    220                 264                  308 

 *  
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       (3)    

    

  100-150      ( Pattern 

of Rolling )          

        

     

  

    

  

     

   

       

    

   

  ( Coverage )  

 ( Pass )     

        (4)   

   .

 .   .   .   .

 

       

  

      

- .   

- .   

- .    

- .   

- .   

- .  

        (4.1)    2    
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  2    

  

  50    

    

    

150-200     

      

   

     0.5-1 

      

  

    

 

        (4.2)      2    

        -    ( Cold Joint )    

  

 

            

  

  100 - 150    

 

    

  

  100 -150      

 

       -  ( Hot Joint )     

  2      2   

        2 

  400   
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(4.3)    ( Initial of Breakdown Rolling )   

 120  

  (248 ) 

          

   

         

    

  

           

    33 - 50   ( 2,000 - 3,000   )  

  0.2 - 0.8    

    

  50    

    

   4.4.5.2.4 (3) 

         25   

    

  

     

         25 - 50   

     

         50    

   

      

   

         50   

    Curb   

    300  
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        2    

  2    

   200    

   

      (4.4)    ( Intermediate Rolling )  

   95    ( 203   )  

     

                

          

      

 

         50 

      

     

       

   

      (4.5)    ( Finish  Rolling )    

    

66    ( 150   )    

      

      

     (4.6)   

      -    ( Steep Grade ) 

      

  ( Tiller Wheel )    

  

 

  ( Stability )    

   

      -    ( Inacessible  Area )  

     Curb  Gutter 
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    ( Manhole )   

     

       -      ( Bell Mouth  Area )     2     

      .      

 

      .    

 

4.4.2.2.5    

     

  

    

  

    

 

4.4.3       

4.4.3.1        ( Surface Texture ) 

        

          

 ( Pull )   ( Torn )   ( Segregation )    ( Ripple )  

  

 

4.4.3.2       ( Surface Tolerance ) 

     

  

 6   3    
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4.4.3.3       ( Density )  

          

  

  .- . 604  “   Marshall”  

 

 

4.4.3.3.1  

     

    

       8 

  

 

      

    .- . 604  “

  Marshall”  

    

   

 30     

   

4.4.3.3.2    

     

   1     250 

   100   

  .- . 604  “   Marshall” 

      

25      98 
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  97   96  

   

4.4.4     

4.4.4.1     

        

     

      (1)      

 

  

 

      (2)     

   

      (3)     

  

 1  

 12.50     

  

 

4.4.4.2       
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  ASPHALT  CONCRETE  BINDER  COURSE 
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4.5  

( ASPHALT CONCRETE SURFACE EDGE ) 

          

     

     

4.5.1       

       

 

 

4.5.2         

            

        

4.5.2         
 

4.5.2.1       

         

   

(1)      

    

(2)   

   

4.5.2.2      
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4.6   

(COLD MIXED ASPHALT) 

       

      

     

4.6.1  
 

4.6.1.1       

  CMS-2h 

      .371  

 

    

    

 (Mix Design) 

 

   

4.6.1.2       

           

 

       

        4.6-2 

     

  (1)     .- . 202 “  

Coarse Aggregate   Los Angeles Abrasion”    40 

  (2)    (Los)    .- . 213 “

(Soundness)  ”     5   9 

       

   

  (3)      4.75    

  .- . 212  “ ”  

   70  
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 (4)    4.75     . – .203”  

  Sand Equivalent”    Sand  Equivalent    Sand  Equivalent   

  50 

4.6.2        

4.6.2.1      

          

     

        

  Tack Coat 

 1:1  0.2 - 0.5  

 Prime Coat   

 

4.6.2.2   

       

 2 - 40  ( Initial Breakdown Rolling )  

  5   

   2 - 4   

   5 

  6 – 10      

  

4.6.2.3   

4.6.2.3.1    
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    0.5 - 3.0 

 

   

  

      

      4 

 

4.6.2.3.2     

(1)   

(2)     3.0   

 

                  (3)     4  

 

  

4.6.2.3.3   

        

  2   

4.6.2.4   

4.6.2.4.1     

         

   Tack Coat  

 1:1 

  70-100     

 50   

   50   

 Set    

     

   ( 

Plate Vibrator )   



           141

    0.5 - 0.7   

 

4.6.2.4.2     

  4.6.5.2 

 

4.6.2.5   ( Seal ) 

  

 3  

 

4.6.3     

  4.6.3.1   

            

     

       (1)     

 

  

 

 (2)     

   

  (3)    

  

 1  

  12.50        

   

4.6.3.2      
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4.7     ( SLURRY SEAL ) 

             

   

4.7.1  

4.7.1.1        

         CSS - 1h   

   . 371 

   

           

4.7.1.2       

           

     

   

4.7.1.3       

          

4.7.1.4        

            

50    1.25 

         (ADT)   500  

      

                     (Workability)  

   

         

      1.   .- . 202 “  Coarse 

Aggregate   Los Angeles Abrasion”    35 

      2.    (Sand Equivalent)    .- . 213 “

(Sand Equivalent)   50 
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4.7.1.5      (Mineral Filler) 

          

    

     

4.7.2         

4.7.2.1        

          

   

        

  

         

        (1)       

   ( Deep Patching ) 

 ( Skin Patching ) 

(2)     

    

(3)   

   

(4)        

  

        (5)      

  10   

4.7.2.2      

4.7.2.2.1    

  (1)      

 

  (2)     
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4.7.2.2.2   

(1)       

(2)      

    

  

(3)     

    

 

4.7.2.2.3     

         

   

 

4.7.2.2.4     

         

 

4.7.2.2.5     

(1)     1    2     3   

    

(2)    4   (  )  

    5     5 – 8   

4.7.2.2.6      

          

     

 

   

       3    
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4.7.2.3        

4.7.2.3.1          Drum 

    

 

4.7.2.3.2         Drum   

  5      

  

  

4.7.2.3.3        

   

4.7.3        

4.7.3.1      

         

 

4.7.3.2  
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4.8    ( CAPE SEAL ) 

            

      1   2  

4.8.1         (  ) 

4.8.1.1       

          4.2.1 

  4.2  

           

4.8.1.2        

         

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

 

4.8.1.3       

        1      1    

   

       (1)   

       (2)      

  

     

       (3)      

    100    150    

  

 

         

    

  

   . – . 401 “

 Distributor” 

 



           147

       (4)    

   2 – 3  

       (5)    2      1  

  500      1      1    

 

       (6)    2–3  

  

    

  2   

       (7)  

     

       (8)   2      4-6  

     2      

   

       (9)    

    

30      24   

       (10)  

    

 

 

4.8.2          (  ) 

                      

  

4.8.2.1       
4.8.2.1.1       
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4.8.2.1.2      

        (  )  

(1)       CSS - 1   CSS - 1h   1:1 

    0.6    Fog Spray 

 

(2)       

   4     4    

    Fog  Spray  

 

(3)     

    

(4)       

   

(5)       

(6)    

   

(7)     

  

  

(8)      

    

 

(9)       

  

  

(10)        

 

(11)      2      3  1  

 5  
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    3   2  

   4   1    2  

 

(12)      

       

      

 

   

      3   

 
 

4.8.2.1.3    

4.8.2.1.3.1              

   

4.8.2.1.3.2    Drum  

  

 

4.8.2.1.3.3    Drum  

  

      

   

4.8.2.1.3.4    

  

      

    

 

4.8.2.1.3.5    ( Cutter )      

4.8.2.1.3.4     
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4.8.3       

4.8.3.1       

         

 

4.8.3.2       

               

  

   

         ( 

 )    40 (  ) 
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4.9  

(PORTLAND CEMENT CONCRETE PAVEMENT) 

              

    

 

4.9.1         
4.9.1.1         

             

 . 15     

          1    

 

          3   

          5   

           

   1    5  

  

   3     1  

 

      

   

                 

 

4.9.1.2         

                

  

           AASHTO T 26 :Quality 

of Water to be used Concrete     

 

           2,000 

ppm. 
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    AASHTO T 106 :  

Compressive Strength of Hydraulic Cement Mortar  

   7   28  

 90   

 

          

 2  
 

4.9.1.3       

       

 

       

   

       

    . 733 

 

        

     0.5 

 

          

 3  

        

 

 

         

   

  30   
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 (1)       

 

 (2)       

 (3)    

 (4)     

1.9.1.4  

   

         

   

  

        

(1)            

     

     Shale, Alkali, Coated Grains, Soft and  Flaky Particles  

 5 

  

 

 

(2)    (Loss)    .- . 213  “

 (Soundness) ”   5   9  

 

   

(3)    

 .- . 201   “   Organic Impurities  ”  

 

(4)    .- . 201   “

”  
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4.9.1.5       

           

       

    

   

 

            

           (1)     .- . 202 “  

Coarse Aggregate   Los Angeles Abrasion”    40 

  (2)      24 

  10 

  (3)    (Los)    .- . 213 “

(Soundness)  ”     5   9 

  

   

 (4)   

   

 

 (5)     .- . 202 “

’’  4.9-5  

  

(6)  

     

 

4.9.1.6       

            

     

       50 
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4.9.1.6.1     

                   

       737 

                  

     747  

 3.15    7.74  

                  ( Lapped Splices )  

   40   

 ( Cross Wire ) + 50  

                    

  

                  

  

  ( Reject )  

1  1    

 1  14   

  

  

                    

    

                    

 

4.9.1.6.2  

       

     . 20     

  . 24   

4.9.1.6.3    

        

     . 20        
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4.9.1.6.4   

         

  . 24 

4.9.1.7     

      

    

 50   

 25  

   

  2.5  

4.9.1.8     

4.9.1.8.1   ( Joint Filler ) 

        .- . 301  “

   ”   

   

   

        1   

  

4.9.1.8.2    ( Joint Primer ) 

        

   4    25   

  

  

  

  . 479     ( Cracking )                    

( Separating )    ( Opening )   6.4   
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4.9.1.8.3   ( Concrete Joint Sealer ) 

        ( Hot Poured Elastic Type )  

     . 479  

     

4.9.1.9      

           

4.9.1.9.1   

          

    

    AASHTO M 182  :  Burlap Cloth made 

From Jute  or  kenaf   

4.9.1.9.2  ( Liquid Membrane - forming Compounds ) 

      

    . 841 

4.9.2         

        

    

 

4.9.2.1        ( Batching Plant and Equipment ) 

        

 ( Bin )   ( Hopper ) 
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4.9.2.1.1    

            

    

   

 
                      

 

4.9.2.1.2     

                

   0.5    

    

    100    

 25    

   
                    25      10  

   
                         

  50     

   

    

 
                      

 1       2 
 
4.9.2.2      ( Mixer ) 
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4.9.2.2.1     ( Mixer at Construction Site ) 

            

      

     

1         

  

 
                  

   10 
 
4.9.2.2.2      ( Central  Plant  Mixer ) 

          

      

      

       

   

 

                  

   10 
 

4.9.2.2.3      ( Truck  or  Transit  Mixers ) 
            

  

    

 60       

     
                    

 1     
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4.9.2.3       ( Finishing Equipments ) 

4.9.2.3.1        ( Fixed - Form Paving Equipments ) 

        
        (1) 

 ( Self - Propelled )    

 

       ( Auger )   ( Paddle )   

  

  

     

      (2)   

  

      

  

   
        

 50   ( 2  )  

 5,000    ( Spacing )  
      

  

 2   

 

                  

   3,000   

 
      (3)     

    

      

 1.5   
      (4)   
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      (5)     

   600    

  

   
      (6)    

4.9.2.3.2    ( Slip - Form Paving Equipments ) 

          

      

   
                    

 

(1)    ( Velocity  Control ) 

(2)   ( Auger )    ( Oscillating Screed ) 

 

(3)   

(4)   

(5)   ( Alignment  and  Level )    Hydraulic 

Sensor   

(6)    ( Tie Bar )    ( Dowel Bar )  

 

(7)   ( Auto - Float  Attachment     Extrusion Plate ) 

   

    

4.9.2.4       
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4.9.2.5       

       5   

    

   
                   3  

  

 25  

    

 10      

 

     

 
                    

       

   
                      

       3   3 

     6    

    

   

          

 

4.9.3     

4.9.3.1        

          
       (1)   

150x150x150   28   32    

 150x150x600    28   4.2    
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       (2)       

   

   

   0.20   

 

 (3)          

        

          
7 : 1      350  

1  
      (4)       

 0.55     

    
      (5)   

    .- . 304  

“  ”    30     70   
                          

 + 20     

      (6)   150x150x150   

  .- . 303  “  ”   

   . 409  

150x150x600     .- . 305  “  ”   

  AASHTO T 97 : Flexural 

Strength  of  Concrete ( Using  Simple  Beam With Third – Point  Loading ) 

4.9.3.2       

             30    
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(1)         
      (2)     28

  
(3)   27  

4.9.4        

4.9.4.1       

4.9.4.1.1    

                     

    

     

      600 

       

  50     

 
                     

     

     
                      

  

  10   
                   

     50  

   
                     ( Slip - Form )      

100   

4.9.4.1.2     

      (1)    

   

    

  20       
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  10      
                    

 
      (2)   

     

 100    

 
                    

   
         (3)         

3   3      

       

6      
         (4)      

    

   

    3.00    

    3      6    

 
         (5)     

      

    

     

   

4.9.4.2     

4.9.4.2.1    
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4.9.4.2.2    

(1)       

    

   
        

14 - 20          

         

    5    

      

1     50     70       

  1    

     

  

 
                       

    

 10     

  

     
                        

   
(2)      4.9.4.2.2 (1)   

  2 - 5     50   
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  5      

120    
(3)    

       

    

 
   

    70     

 100        

    0.4  -

        

 50     100    

    

   
                     

   
  

   
  

  30        

  

    45   

    

 
                    30   
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4.9.4.2.3     

    

    

    

   

    

  30    
   

  .- .304  “  ”  
  

  20    

 
  

 

  ( Retarder )     
 (1)    

     

     

 2    6    

   80 

    

 

   

   45     

 
 (2)    
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    30    

      

4.9.4.2.4     

         

   
          

          

    
           

    

  

   
            2    

  

   

    30    

    -

  

    

  2   
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          2      

    

  30     

 
           

     

           30   
           

     

     

          

   
          

    
           

       

  50  

        

   
 
4.9.4.2.5      

        (1)    

    

  

     
           

      

  

  50      

        

1      
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  100   
        (2)      

  

    4.9.4.2.4  

 4.9.4.2.5 (1) 

4.9.4.2.6       
          

   

  

   
        (1)    

    

  

      2.5    

    

  25    

  

 
            

    

10      
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    1    100  

 
           

  2    

    

  5      1    

 
           

  10    

  

   
            

 U      1.5      400    

   
           

 
         (2)    

    

   
  (2.1)    

  6    

  

      5  

   
         6 - 24    

    30    
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  1    4    

  10   
               

    

     
              

   
          (2.2)    

      

  

    

  

    1      100   
            

    

   
          (3)    

   
               

      

  

    

 
         (4)     ( Butt  Type )    

  

  

 
             30    

    3    
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4.9.4.2.7        

          (1)      

  

    

    

  

 
          

  

 
          (2)    

        

  

  

   
            

  

 
            

  

    

 

            

    

  

 

        (3)        

   

          

  2 - 3    
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        (4)      

  

    5    

  

    

  3      10   

          

 

4.9.4.2.8      

          

 

           

     

   

           

   

           2    

  72      72    

      

72   

           

    

   

4.9.4.2.9     

          12   

 

          

    1      2      
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4.9.4.2.10   

             

    

  

    

  

 

       

    

  

 

         

   

 

4.9.4.2.11     

         (1)       

      

 

         (2)    

  

    

 

         (3)      2  
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       (4)    

    

    

 

       (5)     

    

 

       (6)    

 

 

4.9.4.2.12    

          14    
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4.9.5         

4.9.5.1       

          

  3.00      1.50   

  1.50      

  3.5      7     

  

  3.5   

         7  

    

     

4.9.5.2       

        

  28    

  . – .302  “  ”   

 

4.9.5.2.1      

            1    

100       (   100   )  

 150X150X150      

. – . 303 “  ”   3    (1 )   

  

    .409 

          28    

  32       

  32        1      

  85   

         

   

    60     



           179

      

  100      

   2 : 1      

     

   . 409       

85        

        

 

         

    

 

          

4.9.5.2.2     

         1    

100       (   100   ) 

 150X150X600     . –

. 305  “  ”   3   ( 1  )   

   AASHTO T 97 :  Flexural  Strength  of  Concrete  ( Using  Simple  Beam 

With  Third - Point  Loading) 

          28    

  4.2      

  4.2      1   

  85   

         

    

    60    

       

  150X150     500    

    85     
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            -

  

   

           

4.9.6          

4.9.6.1         

4.9.6.1.1        

      

 

4.9.6.1.2       

 

4.9.6.2       

4.9.6.2.1         

        

   

4.9.6.2.2                 
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4.10  

 Asphalt  Hot–Mix Recycling   
 

Asphalt  Hot–Mix Recycling    Recycled  Asphalt  Concrete  

   

      

 (Asphalt Recycling Agent)    

      

        

4.10.1  

  Recycled  Asphalt  Concrete      

        

      

  

     .- .  410/2542  

4.10.1.1   

      

    (Ripping)    

(Cold  Milling)    (Hot Milling)      

     
 

4.10.1.2  

     (Coarse  Aggregate)   

(Fine  Aggregate)      

  Recycled  Asphalt  Concrete   (Mineral  Filler)  

4.10.1.2.1     4.75   (  

4)  (Crushed  Rock)    

 (Hard  and Durable)        Recycled  Asphalt  

Concrete   

4.10.1.2.2    4.75   (  

4)      

  Recycled  Asphalt  Concrete   
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4.10.1.2.3    

    Recycled  

Asphalt  Concrete    Stone  Dust, Portland  Cement,  Silica  Cement,  

Hydrated  Lime   

   

      

    Recycled  Asphalt  Concrete  

  

4.10.1.3  

       AC  60 – 70  

  .851  “ ” 

4.10.1.4   (Asphalt  Recycling Agent) 

   

  

    ASTMD 4552 – 

86 “Standard  Practice  for  Classifying  Hot Mix Recycling  Agents” 

     

     38 

– 163   (100 – 325 ) 

4.10.1.5  

   

    

    

 

 

4.10.2  

   Recycled  Asphalt  Concrete      
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4.10.3   Recycled  Asphalt  Concrete   

 4.10.3.1   30      

Recycled  Asphalt  Concrete   

 4.10.3.2  Recycled  Asphalt  Concrete  

 4.10.1 

 4.10.3.3   Recycled  Asphalt  

Concrete      

Recycled  Asphalt  Concrete  

 

 4.10.3.4   Recycled  Asphalt  Concrete    

Marshall  

 4.10.3.5   

   Recycled  Asphalt  Concrete   

 4.10.3.6  Recycled  Asphalt  Concrete    

      

    Recycled  Asphalt  Concrete      

 

 4.10.3.7     

Recycled  Asphalt Concrete      

 

 4.10.3.8   Recycled  Asphalt  

Concrete    -

 

4.10.4  

 4.10.4.1    Central  Plant  Recycling   

  4.10.4.1.1     

 (1)    (Ripping) 

 (Crusher)   

 (2)    (Heater  Planer)  
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      -   (Shearing or  Scraping  with  a Blade) 

      -   (Cutting  Edges)  

      -   (Teeth)   Horizontal  Rotating  Drum 

 (3)    (Cold  Planer)  

 

 4.10.4.1.2  Batch Plant    Recycling  

 

 4.10.4.1.3  Drum-Mix Plant  Recycling 

  

 4.10.4.2  In – Place  Recycling   

 4.10.4.2.1    Preheater   Gas – Fired    Infra – Red  Heater  

  110 – 130    

 4.10.4.2.2    Remixer   

 (1)   4.2.1  

   140 – 170   

 (2)    

  4.10.4.2.1 

 (3)   

(Levelling  Blade)     Remixer    Auger  

  Flow – Through  Double – Shaft  Mixer 

 

 

 

 

 

 

 

 

   In-Place Recycling 
 

 (4)    Auger     

Vibrating  and/or Tamping  Screed    3.00 – 4.50 . 
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  4.10.4.2.3     .- . 

408/2532 “  (Asphalt  Concrete  or Hot – Mix  Asphalt)” 

 4.10.4.3  .- .  408/2532 “

 (Asphalt  Concrete  or  Hot – Mix  Asphalt)”  

        

    

   
 

4.10.5  

       Recycled  Asphalt  

Concrete          

   Recycled  Asphalt  Concrete    

 
 

4.10.6  

 4.10.6.1  (Rehabilitation)     

 4.10.6.1.1   Ripping    Recycling  

  Ripper   Asphalt  Concrete      

Stock  Pile      Prime  Coat    

   Stock  Pile    Recycled  Asphalt  Concrete      Central  Plant  

Mix    Recycling    

  .- . 408/2532 

 4.10.6.1.2     

        Gradation      

  Recycled  Asphalt  Concrete    Central  Plant  Mix 

  Recycling     .- .  

408/2532 

 4.10.6.1.3    

    Recycled  Asphalt  Concrete   Central Plant  Mix  

   Recycling      Ripping    

4.10.6.1.1    4.10.6.1.2   
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 4.10.6.2  

      

      Asphalt  Recycling  

Agent          

Recycled  Asphalt  Concrete   

      Preheater  

  Infra–Red  Heater   140 – 170    

  (Teeth)    Horizontal  Rotating  Drum    

 Hot–Mix 

 (In–place Recycling)  Hot–Mix  /  Asphalt  Recycling  

Agent   

 4.10.6.3   Recycled  Asphalt  Concrete 

 4.10.6.3.1   

  

 2  

  1   

 (Hot–mix /  Asphalt  Recycling  Agent)     

 

  2       

Asphalt Recycling  Agent      Recycled  Asphalt  Concrete   

    Asphalt  Concrete   

  .- . 408/2532 

 4.10.6.3.2      Recycled  Asphalt  Concrete  

    .- . 408/2532  “   (Asphalt  

Concrete  or Hot–Mix  Asphalt)” 

 4.10.6.4   

 Recycled  Asphalt  Concrete    .- .  408/2532 

 

 4.10.6.5   Recycled  Asphalt  Concrete 

     Recycled  Asphalt  Concrete    

.- . 408/2532 “   (Asphalt  Concrete  or  Hot–Mix  Asphalt)”   
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4.10.7   Recycled  Asphalt  Concrete   

     Recycled  Asphalt  Concrete  

 

 4.10.7.1   (Surface  Texture) 

 Recycled  Asphalt  Concrete    

      

  Recycled  Asphalt  Concrete    (Pull)  (Torn)   

(Segregation)  (Ripple)   

  -  

 4.10.7.2   (Surface  Tolerance) 

    3.00      

Recycled  Asphalt  Concrete      

Recycled  Asphalt  Concrete    

  6     3     

  



           188

 4.10.7.3  (Density) 

      25    

  Recycled Asphalt  Concrete   98  

 

    Recycled  Asphalt  Concrete  

  Recycled  Asphalt  Concrete   97   96  

    

 (Density)    

 

 4.10.7.4  

  

               

    

   

   

  

4.10.8.  

       Recycled  Asphalt  Concrete  

  Recycled  Asphalt  Concrete      

Recycled  Asphalt  Concrete 

 Recycled  Asphalt Concrete  

   

    Recycled  Asphalt  Concrete 
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 5 

 
5.1   Deep Stabilization 

 Cement  Column 

 Deep Stabilization    

   

Deep Stabilization    Wet Mixing  Dry Mixing     

    (Column)      

1.  

 

   1 

      1  Deep Stabilization 
 

(  / )
 100-200 

 150-250 

 +  150-250 

 

1.1  

  

-  Calcium Oxide (CaO)  Magnesium Oxide (MgO) 

 85 

- Ignition Loss  10 

-  0.425 .(  40)  100 

1.2  

 1  . 15   
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2.  

 500    

 

2.1  

   500  

 20    ( ) 

 3   Undisturbed Sample   Piston Sampler  1.50 

     (Soft to Medium Clay)   Standard 

Penetration Test (SPT)   Split Spoon Sampler  1.50    

 

 
 

                            

 

   

-  Natural Moisture Content , Undrained Shear Strength  Pocket 

Penetrometer Test ( )  Sieve Analysis  

-  Undrained Shear Strength  Modulus of Elasticity  Unconfined 

Compression Test  Unit Weight   Undisturbed Sample 
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-  Liquid Limit , Plastic Limit  Plasticity Index  4  

  Undisturbed Sample  1 – 2    

-  Consolidation Test   2    Undisturbed 

Sample 

-  Sodium Chloride (NaCl)  4   

 Undisturbed Sample 

-  Organic Content  4   

 Undisturbed Sample 

    

 Boring Log          

      

          

  Deep Stabilization   

 1.80    12.0   Side Slope  2:1 (H:V)  Live Load 10 

     Vane Shear Test 

2.2  

  3  6  12  15  

 

Deep Stabilization  2 
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 2  
 

 

 
 ( ./ . .) 

 75 100 150 200 

 125 150 200 250 

 +  125 150 200 250 

        

 15       

 3 

 

 
 

 3  
 

  

Wet Mixing 

   

Dry Mixing 

-   Slurry 

 

-   
 

    

Undrained  Shear  Strength    Unconfined   Compression  Test    500  

3 ,6 ,12 ,15

125 250150 200
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  28     

 1 

 Unconfined Compression Test  .-

.105/2525  ASTM D 2166-85    

 30   2     
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 Unconfined Compression Test  1  3  7  14  

 28    Unconfined Compression Test     3    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       Unconfined Compression Test 
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   Undrained Shear Strength    

Modulus of Elasticity (  Unconfined Compression Test)     (Mixture) 

          

        

 

 

-  Natural Water Content 

 Water Content  Undrained Shear Strength, Modulus of 

Elasticity  Unit Weight  

-  Undrained Shear Strength   

 Undrained Shear Strength  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Show relationship between undrained shear strength and cement content for dry mixedmethod 

of soil cement column at 3.00 m. depth 

 

 

 

 

1 day
3 days
7 days
14 days
28 days

0.000
1.000
2.000
3.000
4.000
5.000

6.000
7.000
8.000
9.000

125 150 175 200 225 250 275
Cement Content (kg./cu.m.)

Un
dr

ai
ne

d 
Sh

ea
r S

tr
en

gt
h,

 S
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 (k
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curing 1 day curing 3 days curing 7 days curing 17 days curing 28 days
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Show relationship between undrained shear strength and cement content for dry mixedmethod 

of soil cement column at 6.00 m. depth 

 

 

 

 

 

 

 

 

 

 

 

Show relationship between undrained shear strength and cement content for dry mixedmethod 

of soil cement column at 12.00 m. depth 
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Show relationship between undrained shear strength and cement content for dry mixedmethod 

of soil cement column at 15.00 m. depth 
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