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Chapter 3 
 

 
3.1 Eq. (3.3):  8.96%
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cu (kN/m2) 

[Eq. (3.8)] 
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[Eq. 3.9)] 
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3.3   

Depth from 

ground surface 

(m) 

 

N60 

 

o
a  (kN/m2) 

 

OCR 

[Eq. 3.10)] 

c  (kN/m2) 

[Eq. (3.11)] 

3.0   5   38.54 7.52 235 

4.5   8 49.0 9.47 376 

6.0   8 59.5      8.0 376 

7.5   9 70.0 7.46 423 

9.0  10 80.5      7.2 470 

      a See Problem 3.2 

 

 

 

 

3.4   

Depth (m) o  (kN/m2) 
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9.0 

                     18  1.5 = 

                      18  3.0 = 

                       18  4.5 = 

                       18  6.0 = 

108 + (1.5)(20.2 – 9.81) = 

123.6 + (1.5)(20.2 – 9.81) = 
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  54 

  81 

108 

123.6 

139.2 

 

 

 Eq. (3.13):  
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Depth (m)   N60 o  (kN/m2)  CN (N1)60
 a 

1.5     6        27   1.92 12 

3.0     8        54   1.36 11 

4.5     9        81   1.11 10 

6.0     8      108   0.96   8 

7.5   13 123.6   0.9 12 

9.0   14 139.2   0.85 12 
a Rounded off to nearest whole number 
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3.5 
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Depth (m)   N60 o
a (kN/m2)    CN (N1)60

 b 

1.5    6         27   1.57       9 

3.0    8         54   1.3 10 

4.5    9         81   1.1 10 

6.0    8       108   0.96       8 

7.5   13 123.6   0.89 12 

9.0   14 139.2   0.84 12 
a See Problem 3.4 
b Rounded off to nearest whole number 

 

 

 

 

3.6 From Problem 3.4, the average value of   

 

 1183.10)12128101112(
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1
)( 601 N  

 

 Eq. (3.31):  35 83.3420)11)(20(20)(20 601N  

 

 

 

 

3.7 From Problem 3.4 

 

Depth (m) o  (kN/m2)   pa (kN/m2) N60 
 (deg) 

[Eq. (3.30)] 

1.5        27 100  6 34.7 

3.0        54 100  8 34.9 

4.5        81 100  9 34.0 

6.0      108 100  8 31.4 

7.5 123.6 100 13 34.9 

9.0 139.2 100 14 34.9 

                             
                                                 Average  = 34.1  34 
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3.8 Eq. (3.29):   2
6060 )(00054.03.01.27 NN   

 

 

Depth (m) N60 
 (deg) 

[Eq. (3.29)] 

1.5  6 28.88 

3.0  8 29.47 

4.5  9 29.76 

6.0  8 29.47 

7.5 13      30.9 

9.0 14 31.19 

                    Average  = 29.93  30 

 

 

 

3.9 

Depth (m) o  (kN/m2) pa (kN/m2) N60 Dr (%) [Eq. (3.22)]  
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                                              Average Dr = 50.13%  50% 

 

 

 

3.10 Eq. (3.13):  60601
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[Eq. (3.28)] 
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                                                                    Average = 43.23%  43% 
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3.11  
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3.12  

Depth (m)  (kN/m3) o  (kN/m2) pa (kN/m2) N60 
 (deg)a 

[Eq. (3.30)] 
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3.13 Between depths 6 m and 9 m, average 15)181611(
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 At a depth of 3.0 m: 
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 At a depth of 4.5 m: 
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 At a depth of 6.0 m: 
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3.15 Eq. (3.34):  
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 Eqs. (3.39) and (3.40a):    
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2
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3.16 Eq. (3.42):  
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 o  = 59.5 kN/m2 (from Problem 3.2) 

 

 Eq. (3.43):   = 22(PI)0.48 = (22)(25)0.48 = 4.69 
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3.19 

Depth 

(m) 
o  

(MN/m2) 

qc 

(MN/m2) 
 (deg) 

1.5 

3.0 

4.5 

6.0 

7.5 

9.0 

0.024 

0.048 

0.072 

0.096 

0.120 

0.144 

  2.06 

  4.23 

  6.01 

  8.18 

  9.97 
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42.06 

42.15 
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42.03 

41.93 

42.07 

                                     (average)  42 

 

 

 

 

3.20 Note:  OCR = 1; Qc = 1 

 

Depth (m) qc (kN/m2) o  (kN/m2) Dr (%) [Eq. (3.51)] 
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3.22 a. o = (2)(18) + (20)(4) = 116 kN/m2 

 

  Eq. (3.56):  
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 b. o = (2)(18) + (20 – 9.81)(4) = 76.76 kN/m2 

  Eq. (3.60):  3.37
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3.23 Eq. (3.61): 
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 b. Eq. (3.69):  OCR = (0.5KD)1.6 = (0.5  2.43)1.6 = 1.37 
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 Eq. (3.74a):  
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3.27  A time-distance plot is shown.   
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 xc = 7.5 m 
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