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QUESTION 1: On Soil-Water, Per

1.1 Soil-Water Relationship

1.1.1 Explain the difference between infiltration,
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percolation and seepage. (6%)

and Seepage [60%]

1.1.2 Label the different zones and/or belts associated with the different water types

presented in the diagram. (4%)
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. o
xplanation with 5 neat diagram, (5%)
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1.2.2 For the following schematic of a falling-head permeameter, derive an expression
for estimating the coefficient of permeability using the parameters (designations) in
the diagram. (10%)
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1.2.3 Mention the five assumptions made to apply Laplace’s partial differential as a

potential solution to address the two-dimensional flow definition. Explain the
implications of making these assumptions. (10%)
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1.2.4 A tes i

o tablets::;i::: ff:;ie?hit;:uiﬁvati:n of 925.') m above 'm.s.l where the

dovinstrea chowed the o ' surface. A p:-ezometer, installed 3.2 km
' phreatic surface to be at an elevation of 907 m above msl. An

aquifer of almost uniform thickness of 15 m was observed between these two points.

If the quantity of flow was measured 3mm3/s per unit width, compute the coefficient

of permeability and comment on the most probable soil type using Cassagrande and

Fadum'’s recommendation. (15%)

Cassagrande and Fadum'’s Coefficient of permeability

Coefficient of permeability k in cm per sec
102 10' 10 10" 10% 10° 10* 10° 10° 107 10° 10°
s

Drainage Good Poor Practically impervious
Mery fine sands , organic
Clean sands, inorganic silts, mixtures [ “Impervious”
Clean sand clean sand, of sand, silt and clay, soils,
¢ and gravel glacial till stratified clay  p.g.homogenous
o mixtures deposited, etc. clays below zone
f of weathering.
3 “Impervious” soils modified by
effects of vegetation and
weathering.
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1.3 Seepage

A sheet pile wall retains 4m water
as shown in the figure below,
assuming the coefficient of
permeability of the underlying soil

to be 5 x 10:5m/s,

a) Calculate the head loss at the
bottom tip of the sheet pile wall.

b) Calculate the flow rate per
day. (10%)
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QUESTION 2: 0y Compaction

2.1 During s
ample pr :
P Preparation for compaction test, one of the key issues that you
8 Ior : p
your experiment ig making sure that the moisture you provide is

evenl distributed th e
y roughout the sample. What are i
' . t t a
e L he potential challenges that you

%) regard, and how do you solve it (in addition to thorough mixing)?
0
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2.2 Briefly discuss the difference between standard proctor density test and modified
proctor density test. Which of the two tests would you choose for a fill behind
retaining walls? Why? (10%)
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2.3 A Proctor compaction test was conducted in a bid to estimate the maximum dry

density of a soil in a road project. It yielded the following results. (25%)

Trials 1 2 3 4 5 6
Measured Mass (gm.) 15589 1616.64 1684 1703.2 1751.4 1645.5
Moisture Content (%) 16 18 20 25 24 28

If the volume of the sampler is 944 ¢cm3, plot the dry density vs moisture content

curve and determine

a) the optimum moisture content and the corresponding dry density;
b) the dry density expected on the field;

¢) comment on the shape of the compaction curve and categorize the soil sample

as per Lee & Seudkamp’s (1972) suggestion.

Trials 1 2 3 4 5 6
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