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Note: Make rational assumptions if necessary.
— ~ Answer the following questions (F§ZRH) :
1. List the 3 major clay minerals and their possible group symbols in USCS classification. (15 pts)
2. Compare the 3 major engineering properties of the granular and cohesive soils. (10 pts)

T ~ Use Bernoulli’s equation, pressure heads, and effective stress principle to derive the following
expressions for a saturated soil column:

1. Derive the increment of effective vertical stress (AO"',) for an upward seepage condition

subjected to a constant hydraulic gradient (i) using the following symbols: (1) at the elevation of z
(positive z in the upward direction), the vertical stress, total head, and pore water pressure are

o, h, and u, respectively; (2) at the elevation of (z-Az), the vertical stress, total head, and pore

water pressure are (o, +Ao,), (h+Ah), and (u+Au), respectively. (15 pts)

2. Based on the expression of the vertical effective stress of the upward seepage condition and the
definition of quicksand, derive the critical hydraulic gradient. (10 pts)

= ~ Answer the following questions related to the compressibility of soils.
1. List the major factors that shall be considered in calculating the elastic settlement of a foundation
subjected to a vertical load. (5 pts)

2. Given a clay layer with the following initial conditions: vertical effective stress=o,,, compression

index=Cc, swelling index=C:, OCR=2, void ratio=eq, and layer thickness=H. Predict the consolidation
settlement when the final vertical effective stress is three times the initial vertical effective stress.
(15 pts)

3. Explain the purpose and theory of sand drains in consolidated layers. (5 pts)

PO ~ Answer the following questions about in-situ stress and shear strength. _
1. Define the Skempton (1954) pore pressure parameters and the range of values at failure. (10 pts)
2. Following the empirical correlation by Ladd et al. (1977), estimate the undrained shear strength
(Su) of a saturated, non-plastic silty clay with OCR=3 and effective overburden stress of 100 kPa.

v

(For NC clay, Skempton (1957): ‘%_. =0.11+0.0037(PI)). (10 pts)

3. Express the strength parameters (m, o) of the stress path by Lambe (1964) in terms of (c, ¢) in
Mohr-Coulomb failure criteria. (5 pts)




