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QUESTION 1: Soil Compressibility & Settlement Analysis

1.1 Given the log of vertical effective stress vs. vertical strain curve, find the pre-consolidation

pressure op and calculate the compression index Cc.
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eois 0.7, calculate the secondary compression index C«.

1.4 Given the strain versus time curve of Figure 14.6s, and knowing that the initial void ratio
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QUESTION 2: Shear Strength of Soils

2.1 The result of the shear box test on clayey and is tabulated below.

Proving ring constant: n=0.0102 kN/div

Area of sample: A= 3600 mm2 = 3.6 X 20-3 m?

5=m:l1 and *z‘=£
A

Sample A Sample B Sample C
o, = 42kN/m? o, = 78kN/m? o, =130 kN/m?
Dial Shear
(D.) Shear stress

read- Dial force T T T
Time ings (D) S (kN/ D, S (kN/ D, S (kN/
(Sec) (mm) (div) {kN) mZ2) (div) (kN) mZ2) {div) (kN) mZ2)

4] 0 0 0 0 0 0] 4] 4] 0] 4]
15 03 3.8 002 9 635 0065 180 1.8 0.094 26.0
30 0.6 547 0.05 155 1024 0104 290 141.2 0144 400
45 09 741 0.076 21.0 1299 0132 36.8 1835 0187 52.0
60 1.2 S0.0 0092 255 148.2 (0151 42.0 2153 0.220 £1.0
75 1.5 104.0 Q106 29.5 170.8 0174 484 2400 0.295 68.0
Q0 1.8 147 Oy 325 186.4 019 528 2590 0264 735
105 21 123.5 0126 35.0 1987 (0203 563 274 0.283 7T8.6
120 2.4 1304 0133 370 2006 0.214 594 2922 0.298 828
135 2.0 137.6 Q140 39.0 2174 0.222 6l.6 3024 0308 B8L7
150 3.0 1394 Q142 395 218.8 0.223 620 3159 0322 89%
165 3.3 1352 (013% 385 2170  0.221 61,5 3247 0.331 S2.0
180 3.6 123.5 0126 35.0 1976 0202 560 3324 0339 942
195 39 3388 0346 980
210 4.2 3438 0351 974
225 4.5 348.0 0355 986
240 4.8 351.0 0.358 994
255 51 3470 0.354 983
270 54 338.8 0.346 96.0

2.1 Plot horizontal movement against shear stress on the graph provided below and
determine maximum shear stresses of the sample.

2.2 By plotting maximum shear stresses determined in 2.1 against their respective normal
stress on graph provided below. Draw the failure envelope and determine the shear strength

parameters.
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QUESTION 3: Lateral Earth Pressure

3.1 Show the pressure diagram, calculate the resultant push, and give its location for a 10m
high wall due to:

a. water only

b. dry soil with unit weight of 20 kN/m3 and friction angle of 30° (active and passive)

c. the same soil but with water at the top of the wall (active and passive)
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QUESTION 4: Slope Stability

o - Centre of rotation '
@ |

4.1 Calculate the factor of safety for soil slope shown and sliced as below.

__ Length of the slip

L=Ro=13.5x 10125 _

surface:

se numbers
> centre-line

h slice

=23

16 Clay |

: ¢, +40KN/m? \
| 213 i 7=19kN/m® i
‘ 4 : Q 0,0 !

T |ScaletTem=1Tm | |
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QUESTION 5: Bearing Capacity

5.1 A 1.5 m wide strip footing is placed at a depth of 1.2 m, in uniform clay. The soil
characteristics are: ¢c= 50kN/m2 ; ¢=15° ; y=17.7kN/m; ysat=19.8kN/m

Calculate the safe bearing capacity, when the water level is at:
1. 10 m below the foundation level

ii. 0.9 m below the foundation level

111. 0.5 m below the ground level

1v. 0.8 m above the ground level due to flooding

PS. For ¢=15° Nc= 13, Nq= 4.5, N,= 2.1
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