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  (Disturbed Sample)  1095 . 

85+650 .  .  

 

 

 
 

- Nuclear Density Gauge 

 

 
 

 3.2 Nuclear Density Gauge 

 

- Rain Gauge  RAIN-O-MATIC    3.3 

 1. Funnel with grille 

 2. Screw for whole measurement unit 

 3. Print plate with on/off switch 

 4. Magnet 

 5. Bracket fitting 

 6. Self-emptying measuring “spoon” 
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 7. Adjustment screw 

 8. Horseshoe contact 

 9. Screw 

 10. Lead 

 11. Base 

 12. Adjustment diagram 

 13. LCD-Counter 

 14. Battery compartment 

 15. Plastic stand 

 16. Lead 

 17. Plastic holder 

 

 
 

 3.3  Rain Gauge 

 

3.1.1   

-  (Basic Properties)  

1.   (Sieve Analysis) 

2. Atterberg Limit  

-  (Liquid Limit, LL) 

-  (Plastic Limit, PL) 

-  (Plasticity Index, PI) 
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 3.4  

 

 
 

 3.5  Atterberg Limit 

 

-  (Engineering Properties)  

1.  (Modified Compaction)  

 3    

 4  

 3.6 
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2.  CBR (  3.7)  

  

  California Division of Highways 

 6   7   (Spacer Disc)  

2.416    4.584  

 

 ( )  

3.  (Direct Shear Test)   

  3.8 

 

 
 

 3.6  (Modified Compaction Test) 
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 45 

   

 3    3  

  (Density)  (Moisture Content)   

(Surface Erosion)  3   30  

  
 

 

 

 
 

a9 
a10 

a7 a8 

a1 

a6 

a2 a5 
a3 a4 

x1 x2 

a2 = 1 (x1+x2) (10) 
2 

A1  = a1+a2+…+a10 

V1
V2

V20

...

Vn = [(An+An+1)/2](10) 

Vtotal = V1+V2+…+V20 
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 3.19  

(  1095 . 85+650 .  . ) 
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 10   3.20  3.21  
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INJECTION NOZZLE      OUTLET

CONTROL IN CAB
           PUMP

       INLET

INJECTION NOZZLE      OUTLET

CONTROL IN CAB  
 

 3.24  

 

   1   

   1   

 9 .

 

 9 .

 2  3

 1

   1   

 3
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 3.26  

 

3.3  RUSLE 

 RUSLE 
 RUSLE 

   

  10000 plot-years 

  Numerous rainfall-simulation plots RUSLE 

 RUSLE 

 (Soil and Water Conservation Society, 

1993) 

 RUSLE  Universal Soil Loss Equation (USLE, 

Wischmeier and Smith, 1978) 
 

A = R K LS C P 
 

 A  =    

 R  =   

 K  =  

 LS  =   

 C =  

 P =    
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 R    R 

    R

 

     

 USDA  NRCS  SCS 

  

 

 
 3.27  RUSLE 

 

 K  

  K  

    

  K  NRCS  
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 3.1 

 3.1  K  

 
 

 LS    

  LS  

  

  overland flow 

   LS  3.2 
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 3.2  LS  

 
 

 C      

  C 

    

   RUSLE 

  

 NRCS   RUSLE  sub-factor 

 C sub-factors  C  

 

     

     

RUSLE   

   

   

 

  

-   sub-factors 

  C  3.3 
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 3.3  C  

 
 C  RUSLE 

 
  P      buffer strips 

of close-growing vegetation    P 

     

 

 

  P  3.4 

 3.4  P  
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 P  RUSLE 
 

 
 3.21  RUSLE  

  

 (K) cover management (C) 

 support practices (P) 

   
    

 
RUSLE 

   

 RUSLE 

   RUSLE 

  

 

 

 



 4 

 

 

4.1   

  (Disturbed Sample) 

 1095 . 85+650 .  .   

 4.1 

  4.1  4.4 

 4.1  

Basic Properties

Natural Water Content (%) 4.83

Atterberg Limits

      Liquid Limit, LL (%) 32.60

      Plastic Limit, PL (%) 27.27

      Plasticity Index, PI (%) 5.33

Sieve Analysis

      % Finer No. 4 85.07

      % Finer No. 10 46.99

      % Finer No. 40 13.09

      % Finer No. 200 2.53

Soil Classification SW (Sand well graded)

Engineering Properties

Modified Compaction

      Max. Dry Density (t/m
3
) 2.036

      Optimum Moisture Content (%) 7.6

CBR (%) 22

Direct Shear

      Angle of internal friction (degree) 48

      Cohesion (t/m
2
) 0.52
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4.2  

  2 

   

4.2.1  

  

30 45  60   2   3  

 4.2  4.4  4.5 

 

 4.2  30  

 (cm3) 
 (cm3)  

 1  2  1  2 

% 

 

 1 163437.50 192687.50 163437.50 192687.50 19.78 
 2 196035.00 269184.00 32597.50 76496.50 25.85 
 3 209597.50 282752.50 13562.50 13568.50 27.35 

 4.3  45  

 (cm3) 
(cm3)  

 1  2  1  2 

% 

 

 1 458905.00 313982.50 458905.00 313982.50 42.94 
 2 510472.50 388800.00 51567.50 74817.50 49.96 
 3 544325.00 437462.50 33852.50 48662.50 54.54 

 4.4  60  

 (cm3) 
(cm3)  

 1  2  1  2 

% 

 

 1 547142.50 436786.00 547142.50 436786.00 60.79 
 2 684050.00 693595.00 136907.50 256809.00 76.01 
 3      
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 4.7  45  

 

                                                                                   

 

 

 

 

 

 

 

 

 

 

 

 

 4.8  60  

 

4.3  

  2  

   4.5  4.6 
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 4.5  

 

 

  1 
% 

 
 2 

% 

 
 3 

% 

 

% 

 

1 57,370.0 6.37 46,027.5 5.11 42,775.0 4.75 5.14 

2 69,007.5 7.67 64,350.0 7.15 65,217.5 7.25 7.36 

3 81,635.0 9.07 65,392.5 7.27 73,092.5 8.12 8.15 

*  

 

 4.6  

 

 

   1 
% 

 
  2 

% 

 
  3 

% 

 

% 

 

1 15,650.0 1.74 8,915.0 0.99 4,232.5 0.47 1.07 

2 15,070.0 1.67 17,277.5 1.92 28,360.0 3.15 2.25 

3 20,210.0 2.25 17,290.0 1.92 34,415.0 3.82 2.66 

*  

 

 1  

 45   1  57,370.0  . . 

 6.37 %  2 

 69,007.5 . .  7.67 % 

 3  81,635.0 . . 

 9.07 % 

 2  1  46,027.5  

. .  5.11 %  2 

 64,350.0 . .  

7.15 %  3  17,290.0 . . 

 7.27 % 
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 3  1  42,775.0  

. .  4.75 %  2 

 65,217.5 . .  

7.36 %  3  73,092.5 . . 

 8.12 % 

  

 3   3 

  1  5.14 % 

 2  7.36 %  3 

 8.15 % 

 

    1  1 

 15,650.0  . .  1.74 % 

 2  15,070.0 . . 

 1.67 %  3 

 20,210.0 . .  2.25 % 

 2  1  8,915.0  

. .  0.99 %  2 

 17,277.5  . .  

1.92 %  3  17,290.0 . . 

 1.92 % 

 3  1  4,232.5  

. .  0.47 %  2 

 28,360.0  . .  

3.15 %  3  34,415.0 . . 

 3.82 % 

 3  

 1  1.07 %  2 

 2.25 %  3  2.66 % 

 45 

  4.9 
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7.36%

92.64%

2.25%

97.75%

8.15%

91.85%

2.66%

97.34%

5.41%

94.59%

1.07%

98.93%

 45  

 1 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 2 

  
 

 

 

 

 

 

 

 

 

 

 3 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4.9     
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 45  

 1  5.41 

 1.07  

2  7.36 

 2.25  3 

 8.15 

 2.66  

 

 2-3  

 

 

 1   2 

  4.10  4.12 

   

 
 

 4.10  1095 . 85+650 .

  10  
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 4.11  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 4.12  
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4.4  RUSLE 

 30  

 RUSLE 

A = R K LS C P 

 A  =    

 R  ( ) = 1000 mm. 

 K  ( ) = 0.64  Coarse Loamy  

                   Sand 

 LS (    45   100%  LS  

                   = 1.59  30   66.67%  LS = 1.35) = 1.35  

 C   ( )   C = 1 

 P   (      1   

                    1) = 1 

A = (1000) x (0.64) x (1.35) x (1) x (1) 

   = 864 Ton/Acres/Year 

  2 m. x 1m. = 2 m2 ( 1 m2 = 0.000247 Acres)  A = 864 x 2 x 

0.000247 = 0.427 Ton/Year 

 

 

 45  

 RUSLE 

A = R K LS C P 

 A  =    

 R  ( ) = 1200 mm. 

 K  ( ) = 0.64  Coarse Loamy   

     Sand 

 LS (    45   100%  LS   

    = 1.59  30   66.67%  LS = 1.35) = 1.59  

 C ( )   C = 1 

 P  (      1    

                   1) = 1 

A = (1200) x (0.64) x (1.59) x (1) x (1) 
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   = 1221.12Ton/Acres/Year 

  2 m. x 1m. = 2 m2 ( 1 m2 = 0.000247 Acres)  A = 1221.12  x 2 x 

0.000247 = 0.603 Ton/Year 

 

 30  : A = (240,000 / 900,000)  x 1.5 = 0.400 Ton/Year 

     A = 0.427 Ton/Year  7% 

 45  : A = (500,000 / 900,000)  x 1.5  = 0.833 Ton/Year 

     A = 0.603 Ton/Year  27.6% 

 

 RUSLE 

 30   0.427 Ton/Year 

 0.4  45   

0.603 Ton/Year  0.833 Ton/Year 

 7  27.6  
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2W  =  2  

 /  

q1 =  1   /  

q2 =  2   /  

1  =  

 1   

2  =  

 2   

L =   

1  =  1  

  /  

2  =   2  

  /   

  100  

 1  30 

  5.1  5.2 

  5.1  
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 5.1 :  100   30 

  

 

10
0

30
0

50
0

70
0

90
0

100

300

500

700

900 0

200

400

600

800

1000

1200

1400

1600

Total Delay (veh-min/h)

Flow from Direction 1 (veh/h)

Flow from Direction 2 
(veh/h)

Total Delays When Crossing a Bottleneck of Length 100 m with Traversing Speed 30 km/h

 
 

Flow From Direction 2 (veh/h) Total Delay 

(veh-min/h)  100 200 300 400 500 600 700 800 900 1000 

100 7 12 16 19 21 22 22 22 21 20 

200 17 28 36 42 45 47 47 46 44 42 

300 31 51 64 73 79 82 82 81 78 74 

400 51 81 102 116 126 132 134 133 129 124 

500 78 122 153 176 193 204 209 210 206 199 

600 115 177 222 257 284 304 316 320 318 310 

700 164 249 312 365 407 440 463 476 479 473 

800 227 340 429 505 570 624 664 691 705 704 

900 307 455 577 685 782 865 933 983 1016 1029 

   
   

  F
lo

w 
fr

om
 D

ire
ct

io
n 

1 
(v

eh
/h

) 

1000 406 598 763 914 1053 1177 1285 1372 1436 1474 

 

  5.1  
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 5.1     100  

  50  

 

 5.2 :  

 

 

  5.2  

  

 75 – 85% 

  

  

 

 

 

 

 

 

 

 

 

 

 (

.) (q1) 

 

( .) (q2) 

 

( - / .) 

 

( - / .) 

 

( - / .) 

 

(%) 

100 100 2 7 5 75 

200 200 7 28 21 75 

300 300 16 64 48 75 

400 400 28 116 88 76 

500 500 44 193 149 77 

600 600 64 304 240 79 

700 700 88 463 376 81 

800 800 116 691 575 83 

900 900 151 1016 865 85 

1000 1000 193 1474 1282 87 



 6 

6.1   

 

 30  

 27 %   

 4.6  45  

 54 %  

 30    4.7  

 

 45   8 % 

 4 %  RUSLE 

 30  

 0.427 Ton/Year  0.4 Ton/Year 

  7%  

 45   0.603 Ton/Year 

 0.833 Ton/Year  27.6% 

 R ( ) K ( ) 
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6.2.2  (Pressure)  

 

6.2.3   Nozzle 

6.2.4  
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6.3  

6.3.1  

6.3.2  
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