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Make rational assumptions if needed.

1 ~ Answer the following questions briefly with texts and/or figures: (30 pts)
(1) List three applications of CPT in geotechnical engineering. (6 pts)
(2) Explain how to correct the local shear failure in Terzaghi’s bearing capacity theory. (6 pts)
(3) State the stability requirements of conventional earth retaining walls. (6 pts)
(4) List the major failure modes for braced cut excavations in clay. (6 pts)
(5) Explain the “negative skin friction” of pile. (6 pts)

2 ~ Answer the following questions related to lateral earth pressures. (25 pts)

(1) Draw the Mohr circles of Rankine’s active and passive failures in a same plot for a soil element
under initial vertical effective stress of 100 kPa with strength parameters (¢’, $”)= (0, 30°) and
calculate the active and passive lateral earth pressures. (15 pts)

(2) Compare the Ko values of clay for the following cases: (a) NC clay vs. OC clay, (b) saturated clay
under undrained vs. drained conditions, (c) High PI clays vs. Low PI clays. (10 pts)

3 - Answer the following questions related to pile foundations. (20 pts)
(1) Describe the Davisson’s method for determining the ultimate load of pile load tests. (10 pts)
(2) A circular concrete pile with diameter of 0.4 m is shown in Fig. 1. (a) Evaluate the ultimate point
capacity with Meyerhof’s method; (b) Estimate the ultimate skin friction resistance by the a-method

wither = C(Z2)** where C=2.5. (10 pts)
C

l

u

Silty clay
¥ =18.6 kKN/m’
c,=35kPa

roundwater

Silty clay
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4 ~ Given the square footing with B=2.0 m and subjected to one-way eccentric loading as shown in F ig. 2.
(25 pts)

(1) Calculate the factor of safety against bearing capacity failure using the general bearing capacity
formula by Meyerhof (1963). (15 pts)
(2) Calculate the maximum and minimum contact pressures and draw the distribution of pressure by the

foundation on the soil. (10 pts)
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General BC: g, =cN_F,_F F,+gN_F quF;,.—k%yBNyﬁ}sFdeﬁ (Meyerhof 1963)
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