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Candidates are required to give their answers in their own words as far as practicable.

Atrempt Al questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Classify the shallow and deep foundations according to their soil conditions. [2]

a) What is standard penetration test? What are the corrections that must be applied to the
SPT-values for sand before they are used in design charts and empirical correlations? [1+4]

b) What is meant by inside and outside clearance? What are the circumstances which
make the plate load test data misleading when used for extrapolation of prototype
behaviour? [2+5]
a) Explain the various reasons for neglecting the passive pressure during the stability
analysis of retaining wall. Describe the Culmann’s method for determining active

thrust for the inclined backfill carrying the surcharge load. {3+5]
b) Calculate the total passive thrust and its point of application coming on the back of
the following retaining wall, {8]

What is arching in soil? What are the essential requirements for aching effect to come

into play? . [1+3]
In what respects does the design of bracings in cuts vary from that of a retaining walls?

Enlist the types of cofferdam with neat sketches. 2+2]
a) Describe the different modes of failure due to the settlement with neat sketches. {51

b) Determine the size of the footing resting over sand to carry a column load of 150 tons.
The bottom of the footing is 1.5 m below the ground level and water table is located at
3 m below the footing. Take unit weight of sand is 20 KN/m’. Assume N, = 55.2,
Ng=39.51 and N, =40.13. (71

A raft foundation is 20m x 10m exerts a gross pressure of 200KN/m” at the foundatmn
level. The depth of foundation is 2.5m. If the soil is clay C, = 80KN/m’ and

=19 KN/m’. Determine the Factor of Safety, Use Skemption’s equations. [61
a) Describe the various method of determining the settlement of pile group in sand.
Describe about the piles subjected to uplift loads. [3+2]

b) A friction pile 300 mm in diameter is proposed to be driven in a layer of uniform soil
having unit skin friction between pile surface and soil as 60 KN/m?*. Determine the
length of the pile required to carry allowable load of 250 KN assuming the pile tip
carries 20% of the total load. {7}

Define grip length and tilt and shift of well. Describe the various components of well
foundation. [2-+6]

Write down the different methods of soil improvement techniques. Explain about
preloading method for improvement of foundation soil. [2+2]
Heodkosk
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Candidates are required to give their answers in their own words as far as practicable.

- Attempt AH questions.

The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

What are the various factors that influence the choice of 2 foundation? -

2)

sketch ) Inside cleerance ratio ii) Outside clearance ratio iii) Area-ratio iv) Recovery

-yatio. Also indicate the recommended values to get least disturbed samples.

b).

»

A multistoried commercial complex building is to be censtructed in a core of a
* Kathmandu-Valley, for this'a Geotechnical investigation is to be carried out. As an

engineer recosnmend the number of boreholes, depth of boreholes and spacing of the

- borehole for subsoil explorations.

How the different retaining walls can be proportioned? Describe the methods of

stability check of retaining wall.

A retaining wall of 7.5m high has two layers of backfill. The soil supported consists
of 3m sand (}r=18KN/m3, $=35°) overlaying saturated clayey soil (y=19.5 KN/m?,
$=35° C=1 6KN/m>). The ground water table is at the upper surface of the clay. Make
a sketch of the distribution of the active pressure on the wall. Calculate the total earth

trust per-meter of the wall and its point of application. Assume that the backfill is

horizontal at the surface.

What is cofferdams? Describe the types of cofferdams with their uses.

5. In what respects does the design of bracings in cuts vary from that of a rigid retaining
wall? Describe Terzaghi's arching theory. "

a)

b

Critically differentiate between general shear failure and local shear failure. What are
the factors affecting bearing capacity of s0il?

A rectangular footing (3m x 4m) is placed at 1.5m depth in sandy soil having angle of
shearing resistance of 34° and unit weight of 20 kKN/m® above water table and
saturated unit weight of 21.5 KN/m® below water table. Determine the safe load that
can be carried by the footing for a safety factor of 3.0 if the excavation is backfilled
for the following cases: (i) the water table is at Im below the ground level and (ii) the

" water table is at Im below the base of the footing. The bearing capacity factors for

strip footing for $=34° are N,=29 and Ny=41.

A raft foundation is 20m x 30m. The raft is constructed over a soft clay stratum having
Cu*%l(}KI\I/m2 and y=19KN/’m3. If the live load and dead load on the raft are 100MN, find
the depth of Foundation if

a)

b)

The foundation is fully compensated. .

Determine the depth of foundation for a factor of safety of 3.

2

-Define’the physical meaning of terms with referenice to the sampling tube, with a neat

[6+2]
41

[5+3]

18]
[1+43]

[2+2]

[2+2]

(8]

{3+3]



8. a) Describe Negative skin friction with its causes, effect, preventive measures. {4]

b) The 20 numbers of concrete pile of 0.3m diameter and 20 meter depth are deslgned to
construct 4 x 5 Iayou* pattern. The site consist of clay with unconfined compressive
strength 80KN/m?. Design center to center spacing of piles so that group pile has
some possibility of individual mle failure an block failure, Take adhesmn factor (o) :
=05 : (8]

9. What considerations govern the fixing of the depth of a well foundation? Name the
different methods to analyze the lateral stability of well foundation. A circular well of 4m

internal diameter and 0.75m steining thickness is embedded upto a depth of 12m in a

uniform sandy deposit. The well is subjected to a resultant horizontal force of S00KN and

a total moment of 4000kN-m at the scour level. Calculate the allowable total equivalent

resisting force due to earth pressure for the both light well and heavy well conditions

- using Terzaghi's analysis. Take se‘urated unit weight of soil of ZOkN/m ,0=30° and factor
of safety for passive resistance of 2. . [1 +1+6]

- 10, What are the different methods of improving the foundation soils? ' [41
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. - ' :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Exﬁlain the major criteria to be satisfied in the design of a foundation. 2]
a) What makes pressure meter testing quite distinctive as compa‘réd to other field tests? 2]

b) List the factors that will consider for deciding the depth of soil exploration. If you are
in-charge of subsoil exploration of important structures, how do you decide the depth
and lateral extent of soil exploration? . ' [2+5]

¢) Asoil sampler has the following dimensions: inside diameter of the cutting edge=69
mm; outside diameter of cutting edge=73 mm; inside diameter of the sampling tube =
70mm and outside diameter of the sampling tube = 72 mm. Calculate: (i) inside

clearanée (ii) outside clearance and (iii) area ratio of the sampler. 3]
a) What do you understand by "General State of Plastic Equilibrium"? How the retaining '
walls can be proportioned? ‘ ' [3+5]

b) A 6 m high vertical wall supports a saturated cohesive backfill with horizontal
surface. The top 3 m of backfill ;weighs 18 kN/m? and cohesion of 18 kN/m?. The bulk
unit weight and cohesion, of bottom 3 m of the wall are 20 kKN/m® and 25 KN/m’®
respectively. What is the likely depth of tension crack? If the tension crack develops

what will be the active earth pressure? Draw the pressure distribution diagram and

determine the point of application of the restaurant pressure. 81

What is arching in soil? What are the essential requirements for arching effect to come

into play? Describe Terzaghi's arching theory. [1+1+2]

What is cofferdam? An excavation of 5 m deep is to be carried out in sandy soil deposit

having unit weight = 22 KN/m® and angle of shearing resistance = 33°, To support the

soil, cantilever sheet pile walls are driven into the ground prior to excavation. Determine

the depth of embedment needed for the sheet pile to retain the backfill. The water table is

located below the base of the sheet pile. . [1+3]

a) How do you ascertain whether a foundation soil is likely to fail in local shear or in
gerieral shear? Explain the limitations of different classical bearing capacity theories.  [2+3]

b) A circular footing of 2.5 m diameter carries a gross load of 2000 KN. The supporting
soil is clayey sand (¢=30°, y=19KN/m3). Determine the depth at which the footing
should be located to provide the factor of safety 3. Use Terzaghi's theory. N=37.2,
Ng=22.5, N=19.7 for ¢=30°. [7]

Explain about compensated foundation. Describe with neat sketches the various types of

. mat foundations. [2+4]
- ) What are the different circumstances under which a pile foundation is used? How is
negative skin friction calculated for a single pile and a group of piles in clay? [1+3]



b) A 15 m long closed end steel pipe pile group (3x4) consists of 12 piles of a 300 mm
diameter and evenly spaced at 900 mm, center-to-center, is driven into layered
undrained clay. The top 6 m consists of clay with undrained cohesion of 50 kPa and
adhesion factor of 0.74, followed by 6 m of clay with undrained cohesion of 65 kPa
and adhesion factor of 0.62, which was underlain by stiff clay with undrained
cohesion of 90 kPa and adhesion factor of 0.50. Estimate the allowab!e load carrying

capacity of pile group. Take factor of safety=2.5. v | [8]
9. What is a well foundation? Show all components in a neat sketch. Discuss the remedies
for tilt and shift of well foundation. [1+4+3]
10. What is stone column? Explain the soil stabilization by use of admixture. [143]
ETYY
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1. Classify the shallow and deep foundations according to soil conditions.

»

fJ‘l

a) Determine the area ratio of a 'sémpler having external radius of 30 mm and wall
thickness of 2.25 mm. Do you recommend this sampler for obtaining undisturbed soil
samples and why? :

b) List the field tests commonly used in subsurface exploration. What are the corrections

' that must be applied to the SPT-values for sand before they are used in design charts '

and empirical correlations? '
¢) What'are the things that you will consider while preparing the site investigation repot?
a) Explain the relative wall movements and lateral earth pressure coefficients. How do

tension cracks influence the distribution of ‘active earth pressure in purely cohesive
soils? Distinguish critically between Rankine’s and Coulomb’s theories of lateral

{2
[2+1]

[1+4]
[4]

earth pressure. . [2+242]

b) A retaining wall of 7.5 m high has two layers of backfill. The soil supported consists

~ of 5m sand (y = 18KN/m’, ¢ = 35°) overlaying saturated clayey soil (y = 19.5 KN/m?,

. $ =35 C= 16KN/m®). The ground water table is at the upper surface of the clay.

- Make a sketch. of the distribution of the active pressure on the wall stating the

principal values. Calculate the total earth thrust per meter of the wall and its point of
application. Assume that the backfill is horizontal at the surface.

What is arching effect in soils? A long 5 m wide and 10 m high vertical trench has to be
constructed in a deep deposit of cohesive soil with ¢ = 35 kN/m? and y = 18 kKN/m®, The
safety of the bottom of trench against heave is to be checked before protecting the trench
walls using sheet piles. If the excavation to be completed rapidly, determine the factor of
safety against bottom heave. What will be the factor of safety if a hard rock is present at
2.5 m from the bottom of the trench?

What is coffer dam? Describe with neat sketch of the different types of coffer dam. What
are the relative merits and demerits of them?

a) What are the implications of settlement on structures? Write down the steps of
proportioning footings for uniform settlement. .

b) A building is to be supported on a reinforced concrete raft covering an area of
14 m x 21 m. The subsoil is clay with an unconfined compressive strength of
14 kN/m?. The pressure on the soil due to weight of the building and loads it will
carry will be 135 kKN/m?, at the base of the raft. If the unit weight of excavated soil is
19 kN/m?, at what depth should the bottom of the raft be placed to provide a factor of
safety of 37 Use Skempton’s bearing capacity formula.

[10]

[1+3]

4]

[2+4]

(6]
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10.

Write down the concept of compensated foundation. Describe with sketches the various
types of mat foundations. [1+5]

a) What are the various approaches used to estimate the vertical load bearing capacity of
a pile? Write causes and effects of negative skin friction in a pile foundation. [1+4]

b) A group of 16 piles arranged in a Square pattern is to be proportioned in a deposit of
soft saturated clay. Assuming the piles to be square with side 30 cm and 12 m long,
determine the centre to centre spacing of piles for 100% efficiency of the pile group.
Take adhesion factor = 0.8 and consider both point bearing and skin friction. {71

. What are the advantages of well foundations over the other types of deep foundations?

Explain about the methods use to rectify tilt and shift of the well foundation with clear
sketches. : ' [2+6]

Write down the different methods of soil “improvement techniques. Ekplain sand

compaction piles and stone column. [2+2]

EE 2]
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1. a) How would you select the suitable type of foundation according to soil conditions? [2]
b) Why undisturbed samples are required? 21
2. a) Ina core of a Kathmandu valley a Geotechnical investigation is to be carried out. As '
an engineer recommend the type of drilling and the suitable field tests such that the :
test data can be used as much as possible. 5]
b) Prepare an example of borehole log format. [3]
3. a) What mathematical procedures are used in checking the stability of retaining wall?
Why are retaining walls usually designed for active earth pressure? [2+6]
b) A trapezoidal masonry retaining wall 1 m wide at top and 3 m wide at its bottom is 4
m high. The vertical face is retaining soil ( = 30°) at a surcharge angle of 20° with
the horizontal. Determine the maximum and minimum intensities of pressure at the
base of the retaining wall. Unit weights of soil and masonry are 20ikN/m® and
24kN/m’ respectively. Assuming the coefficient of friction at the base of the wall as
(.45, determine the factor of safety against overturning. 8]
4. Explain arching in soils. Explain heave of the bottom of cut in soft clays. 141
5. Differentiate between rigid retaining structural and flexible retaining structures in terms
of stability and deformation analysis. [4]
6. a) Explain how the bearing capacity of soil is affected by the fluctuation of the water
table with neat sketch. 6}
b) Below figure shows the load-settlement curve obtained from a plate load test
conducted on a sandy soil. The size of the plate used was 30cm X 30cm. Determine
the size of a square column footing to carry a net load of 3200KN with a maximum
settlement of 25mm. : [8]
| 0 Presreliimd g0 800
0 o : : 4
5 -
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£15 -
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Fa0+
35 +
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85
50 - —

flg:1 plate foad test



7. The 10m x 15m size mat is constructed at 2.5m depth having basement for underground
parking. The site consists of highly compressible saturated clay having cohesion of

30 KN/mZ. If the mat carries the total load of 4000 KN. Calculate the factor of safety.
8. a) Elaborate the behavior of single pile differing in its group actions.

b) A circular pile group of 16 piles penetrates through a unconsolidated soil of 3.5m
depth. The diameter of circular pile is 60 cm and pile spacing of 800cm. The average
unconfined compressive strength of material is 60 KN/m’ and the unit weight of soil
is 16 KN/m’. Compute the negative skin friction on the group. Take adhesion factor =
1.

9. Discuss the remedies for tilt and shift of well foundation. Describe with clear sketches the
components of well foundations.

10. What are the purposes of foundation soil improvement? Explain, in brief, vibroflotation
techniques. :
V sk

tel
(4]

(81
B3+5]

[2+2]



10.

03 TRIBHUVAN UNIVERSITY Exam,
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCE Pass Marks | 32
2073 Chaitra Year /Part |HOI/1 Time 3 hrs.
Subject: - Foundation Engineering (CE602) ,
; ' = — ey
v’ Candidates are required to give their answers in their own words as far as @wm'tmh‘ o
- v Attempt All questions. o ST
v The figures in the margin indicate Full Marks. A A
v’ Assume suitable data if necessary. a T ’ '
1. Mention the factors that should be considered while selecting the foundation. L [2]
2. a) What is the physical meaning of area ratio, inside clearance ratio and outside
clearance ratio? , ‘ [4]
b) Discuss the features of good site investigation report. What are the limitations of plate
load test? . | | [5+3]
a) What are the conditions to be satisfied while designing a retaining wall? [6]

b) A retaining wall of 7.5 m high has two layers of backfill. The soil supported consists
of 4.5 m sand (y = 17.5 KN/m’, ¢ = 300) overlying saturated sandy clay (y = 19.5
KN/m®, ¢ = 34°,.¢ = 16.5 KN/m?). The ground water table is at the upper surface of

_the sandy clay. Make a sketch of the distribution of the active pressure on the wall.

- 'Calculate the total thrust per meter of the wall and its point of application from top of

* wall, o | [10]
Describe arching of soil. Also describe the step by step procedure of calculating the strut .
load in case of soft clay with related pressure diagram. ' [1+3]

. Fmd the depth of embedment of 6 m high sheet pile wall retaining the soil having unit

weight of 17 KN/m> and angle of internal friction of 30°. The water table is at 2 m below
the ground level. Also draw the bending moment diagram and solve it by approximate or
simplified method. [4]

a) Describe different methods to calculate settlement for cohesive and cohesion-less soil. [61

'b) The 18.3m*30.5m size mat is constructed at 1.52m depth. The site consists of highly

compressible saturated clay having a unit weight of 18.87 KN/m® and cohesion of
134 KN/m> If the mat carries the total load of 111x10° KN. Calculate the factor of

safety. [6]
What is a mat foundation and how is the bearing capacity of mat foundation calculated in
case of the cohesive soil? . _ [6]
a) Classify the pile foundations according to their material, load transfer and
displacement of soil. [4]

b) A group of 9 piles 10m long and 350mm in diameter, is to be arranged in a square
form in a clay soil with an average unconfined compressive strength of 60 KN/m?.
Calculate the center to center spacing of the piles for a group efficiency factor 1.

Neglect bearing at the tip piles and take adhesion factor of 0.9. [8]
What is the best suitability of well foundation? Showing the clear sketch, explain about
different components of well foundation. [2+6]
Write down the various methods of improving the shear strength of soil by various soil
stabilization methods. [4]

sk
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a)
b)

a)

b)

Classify the foundations according to their soil condition.

Explain how standard penetration test is carried out in the field. What various
corrections are made on the tested value? Describe the nature of sample obtained from
the test.

Describe briefly the limitations of plate load test.
Write down the different methods of improving the bearing capacity of weak soils.

Explain with neat sketch the step by step procedure for Culmann's graphical method
of passive earth pressure.

Determine the maximum and minimum pressure under the base of the cantilever
retaining wall as shown in figure below and also the factor of safety against sliding
and overturning. The approximate shear strength parameters for the soil are ¢ = 0,
@ = 41°. The unit weight of soil and concrete are 16 KN/m® and 24 KN/m’
respectively. The water table is below the base of the wall. Take & = 27° on the base
of the wall.

: g =35 KN/ng*
W&“‘:ﬁm

0.4 m 2m | g= ﬂ
A ‘1 ¢, =4
6m 27*} Lo
'}tggﬁ:ﬂ 1 6 I(J\‘Lf m"
Yeerr = 24 Kb u’t‘r?

A A . ‘EL 0.5m
— ]
| 35m )

}_—:‘ 4 Sad

What is the effect of water table on bearing capacity of soil? A footing was designed
based on ultimate bearing capacity arrived for the condition of water table at the
ground surface. If there is a chance for raise in water level much above the ground
level do you expect any change in the bearing capacity, why?

A circular footing is resting on stiff clay with unconfined compression strength of 250
KN/m?. Determine the diameter of the footing when the depth of foundation is 2 m
and the column load is 700 KN assuming a factor of safety as 2.5, the bulk unit
weight of sol is 20KN/m>. What will be the change in ultimate, net ultimate and safe
bearing capacity if the water table is at ground level?

[10]



=)

a)

b)

a)

b)

b)

In what respects does the design of flexible retaining structure vary from rigid
retaining structure. '

A cantilever sheet pile wall 15 driven into sand depom having friction angie 35° and
bulk unit weight of 22kN/m®. One side of the sheet pile was backfilled to 3 m height.
The backfill material is cohesion less sand having @ = 32° and bulk unit weight of
18kN/m’. Using the simplified method determine the depth if penetration needed for
the sheet pile to retain the backfill. Provide a safety factor of 2 for the passive
resistance. The water table is below the base of the sheet pile.

What are the conditions where a pile foundation is more suitable than a shallow
foundation? What is a negative skin friction?

A group of nine piles, 12 m long and 300 mm in d1ameter isto be arranged ina. square
pattern in clay with an average unconfined compressive strength of 75 KN/m?.
Determine the centre to centre spacing of the piles for the efficiency of 1. Neglect the
point bearing.

How do you determine the depth of the well foundation? Describe the process of
sinking of well.

Describe the procedure of determining the bearing capacity ‘of cohesive cohesion-less
soil in case of mat foundation. What is compensated foundations.

%ok ok

[3]

(51

[3+2]

(71
[4+4]

[4+2]
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What are the major criteria to be satisfied in the design of a foundation? 2]

a) Differentiate between representative and non-representative soil samples.'_What ate
the different sampler design parameters? Explain with their physical meaning
(No need to write the formulas) , - [2+5]
b) How do you prepare the good site investigation reports? ’ (5]
a) What is the earthquake effect on earth pressure? What is the order of horizontal Strz'}in. '
- “required to produce active state in (i) coarse grained soil and (ii) Fine grained soil?
What are the tentative dimensions of cantilever rétaining walls? [1+2+5]

b) A retaining wall with a smooth vertical back is 8 m high and retains a 2-layered soil

i i g e gt e s e

having properties as follows: . [8]
" [ Depth (m) |C (KN/m?) | @ (degrees) |y (KN/m’)
0-4 10 30 18 ‘
S 4-8 0 34 20
~ Show the active earth pressure distribution on the back of the retaining wall and its
resultant. _ | - . _. -
4. ‘What are the essential requirements for archiﬁg effects? Draw the apparent earth pressure
. design diagrams recommended by Pecketal (1974) for cuts in sands, firm clay and soft to

~ meédium clay. ' ~ [143]

‘5.  What are the different types of cofferdams? What are their relative merits and demerits?  [2+2]

6. @) What is the difference among immediate settlements, primary consolidation
settlement and secondary compression settlement? Explain the limitations of plate
load test. , v o ‘ : : '

b) A mat foundation of size 8 mx10 m is resting at a depth of 5 m. The foundation is
resting on saturated cohesive soil having undrained cohesion of 50 kPa. The soil has ,
unit weight of 19 KN/m’. Find the net safe bearing capacity using Skemton's method.  * [6]

7. What is compensated foundation? Describe the procedure for the conventional design of
raft foundations. ‘ ‘ | 2]

8. a) Define negative skin friction in pile. Explain a typical situation where negative skin
" friction may occur. How does negative skin friction affect load carrying capacity of

~ pile? . i : .

b) A pile group consists of 16 piles is driven into-a clay deposit. The piles are arranged

* " in square configuration, i.e 4 piles in each direction. The center to center distances
between the piles in both directions are 2.4 m. The length of the pile is 10 m and

diameter is 0.8 m. The average undrained shear strength along the upper 5 m length of

the pile is 40 KN/m? and the average undrained shear strength along the lower 5 m

length of the pile is 60 KN/m?. If adhesion factor is 0.6 for both layers, determine the

ultimate load capacity of the pile group.

[3+3]

- 4]

(8]

9. Expléin with clear sketches the various components of well foundations. What are the
different methods to analyze the lateral stability of well foundation? What are the
different forces acting on well foundation? ) [4+2+2]

10. What are the different soil improvement techniques? Explain any two of them. [2+2]

sk sk sk
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i +-load of 1000-kN with the safety factor 6f 2/5.10-a soil strata-with an angle of shearing -
resistance 30°, cohesion 10kN/m? and unit weight of 18 kN/m’. ‘Suggest the engineer

by
. a unit weight of 20 KN/m®. The unconfined compressive strength of clay is 75

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. . e :
The figures in the margin indicate Full Marks:

Assume suitable data if necessary. o

. a)

b)

result of this test be used? How can the standard penetration values be corrected for

dilatancy and over burden pressure?

Explain Terzaghi's trap door experiment with neat sketch. A 8 m deep cut in sand with
a cut width of 5 m is braced at equal distance of 2 m from the surface at three
locations. In the plan the struts are placed at a spacing of 4 m center to center. Using

- empirical pressure diagram, calculate the design strut loads if the properties of sand is,

angle of shearing resistance of 30° and unit weight of 16 kN/m>,

High steel sheet pipe wall with smooth vertical back SupportS‘ a dry cohesionless soil

that weighs 18 KN/m’. The backfill rises from the crest of the wall at an angle of 20°
with the horizontal.- If the angle of internal friction of backfill materials is 30°,

~ determine the magnitude and point of application of active eart pressure per meter

length of the wall. What will be the change in its magnitude and point of application,
o ifswateritables rises: toanselevations of 2:m- below: the “top-of the wall? Take the
_:.«.;;subm\ergedaunit-wai:ght.‘oﬁthefbackﬁl‘lfmaterialfa”s.iikN/m‘{‘. R S '

- Describe Culmann's glv'aphicalafme-thod of 'ﬁnding; earth ,pressa,i‘c“fof'active?s;taie and

explain how surcharge will affect earth pressure in-active states.
How do you differentiate whether there will be general or local shear failure at your

What is standard penetration test? Write down it procedure. For what purpose can the

[8]

R

81
8

o :site?&.:Aﬂ:cngi.ne:erjwantsto;oonstruct,;:a,:;;circul’an;faﬂﬁngﬁvbﬁ lvm-diameter to transferthe - -

what should be the depth of the footing, Take Terzaghi's bearing capacity factors N,
Nq and Ny as 37.2, 22.5 and 19.7 respectively.

A mat 18mx22m in plan has its base 3 m below the surface of the deposit of clay with

[4+8]

- KN/m?. The factor of safety against bearing capacity failure must be 3. Determine
- total weight of building plus the foundation-_ the raft can safety support.

Give a method to determine the bearing capacity of a pile in sandy soil. What is
group effect and how will you estimate the capacity of a pile group in sand with neat
sketch? Explain the application and limitations of pile load test. _

A group of 16 piles of 50 cm diameter is arranged with a center to center spacing of

1.0 m. The piles are 90 m long and are embedded in soft clay with cohesion of
30 kN/m®. Bearing resistance may be negelected for the piles. Adhesion factor is 0.6.

- Determine the ultimate load capacity of the pile group. Also check the efficiency of

b)

the group of pile. :

‘What are the conditions that demand the improvement of the soil? Write down the

different methods of soil improvement techniques. Write down the measures to be
taken for sinking the wells and cotrecting the tilts and shifts occurred during sinking
of caissons. : R Rl T e i o

Determine the depth of embedment and force in tie rod of an anchored sheet pile wall

The backfill and the soil below the drege line in cohesionless. Take ¢ = 30° and soil

. unit weight as 18kN/m?>,

C ek

RCN

[10]

[6]

[2+2+4]'

 retaining soil bank of height 5 m. The tie rod is located 1 m below the top of the wall. .

[8]
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Candidates are required to give their answers in their own words as far as practtcable
Attempt All questions.

The figures in the margin indicate Full Marks

Assume suitable data if necessary.

. What are the factors influencing the chmce of foundation? What type of mformatlon should

be obtained in reconnatssance‘7 Write down different types of exploration method. [61

. Explain and discuss the various factors that help decide the number and depth of bore holes

requxred for subsoil exploration. Describe the methods of soil samphngt R [8} )

. a) Explain, how the effect of wall movement dlrects the type of earth pressure in de31gmng

- the retaining walls? =~ : : [e]

b) Arigid retammg wall of 6 m helght has two layers of backfill. The top layer toa depth of
L5 m is sandy clay having o= 20°, C =12 KN/m? and y =16.4 KN/m®. The bottom layer -
is sand having ¢ = 30°% ¢ =0 and y= 17.25 KN/m Determme the total act:ve earth
jressure acting on the wall and draw the pressure dlstrxbutlon dlagram L R GO [8]

'Dete_rmme the maximum bending moment on the cantilever sheet pile supportmg a '
cohesionless backfill (¢ = 30°, v = 18 KN/m?) of height 9m. The water level i is on. both sndes

of the sheet pile and above 4 m from the dredge level . , , {4] g

i'a) gscribe. the various ‘methods to estlrnate the settlement in cohesmless 5011 w1th the help
- of necessary sketches and graph S . Ll : T e}

b) A strip footmg of 1.5m w1dth with its base at a depth of 1 2 mis restmg on dry sand The
~water table is 1 m below the base of footing. Find the change in the ultimate bearing -
capacity of footing if the water table rises up to the depth 0.5 m below. the ground level
‘Take Nc—95 7Ng=81.3,N,=1004,G= 2.70 and dry unit welght of sand as’ 16 KN/m [0}

What i is the condltlon that demands the need of mat foundatlon'? Hew can 1ts settlement be

and how will you estimate the capamty ofa plle group in clay? : O R R [5]

b) A group of 9 piles with 3 piles ifi a row was driven into a soft clay extendmg from ground
level to a great depth. The diameter and- the length of the piles - were 30 cm and 10 m
respectively. The unconfined compressive strength of the clay is 70:kPa: If the piles were
placed 90 cm center to center, compute the allowable load on the pll€ group on the basis
.of a shear failure criteria for a factor of safety of 2.5. : : 151

Mention the smklng procedure of the well in foundation. Also, describe the grip length and
scour depth. : [8]

Write down the different steps involved in the process of soil stabil ization using cement as

" the additive.. : A [4]

ook

gt 1s arching in soil? What are the essential requlrements for aching effect to come into -
! play" : : : 5 4
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“What are the general lequlrements, of butldmg foundatmn? What are the pomts that'
should considered whlle preparmg the 31te 1nvest1gatton report‘7 ER T , [2+4]

f—

2. In a core of K,athmandu valley a (:eotechmcalinvesﬁgaﬂon 1s to- be carned out. As an
- engineer, recommend the type- of ¢ the su : : 3

can be used as much as poss1ble ‘ N
3. a) Descnbe the step by step: procedure ' grabhlcal method to determme the
active thrust behind the retammg wal supportmg the cohesmnless backﬁll carrymg .
 the concentrated line load.” - [61 -
- b) Explain the differences- between the Rankmes and Coulomb's earth pressure theory.
Determine. 'At test pressure' and its point ‘of application for the following case. Take the o
i - unit weight of soil and angle of internal friction aoove and below water tables as 17KN/m
- ~oand. ZOKN/m 30" and 33° 1espeet1vely Ve SRR [3+6]
t 1 \ |
! | ‘3"m' ,
‘ 4 What are the’ bracmg systems m braced excavatmns‘? Explam deep cuts m scﬁ L . [4] -
;_ 5. Whatisa coffordam‘7 Write down the methods of its apphcatmn o : | L [4] -
6. a) Explain how the bearmg capacxty of soﬂ is affected by the ﬂuctuatton of the Water

table with neat sketch. 61
b) A footing 3 m x4 m in plan i is to be. latd at a depth of 1 5m below ground surface to S

carry a column load having one way eccentricity of 0.26 m ‘along x direction.

Determine the safe bearing capamty if water table is 0.5 m below the ground level Use

i e T e

Terzaghi's theory. Take ¢ =29°, C'=20 KN/m?, N, = 50, N, =42 and Ny = 46. S R 111 B
' : 7. What are the common types of mat foundation? Write down the eoncept of compensated e
o foundation. 161
L 8. a) Derive the relatmn for detennmmg the plle load carrymg eapaelty of driven plle in- ay
- sand by static method. - , _ - 5]
b) Differentiate the following: : R [2x3]

i) Batter pile and Tension ptle
if) Individual failure and block failure
iii) Drop hammer and steam hammer

9. What is a well foundatmn'? Show all components in a neat sketeh Dtscuss the remedies .
for tilt and shift of well foundatlon L -

10. Mennon the uses of soil stabilization and describe any one method, of soil stabth zations. [4]
* %k -
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Attempt All questions.
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Identify the factors influencing the choice of foundation? What are the things that you
will consider while preparing the site investigation report?

Explain the procedure of standard penetration test.

3. a) A retaining wall with smooth vertical back retains sand backfill for a depth of 6 m.

The backfill has horizontal surface and has following properties C = 0, ¢ = 28°,
Y = 16 kN/m?, Ysat = 20 kN/m’. Calculate the magnitude of total thrust against the
wall if backfill is fully drained, but the top of wall is restrained against yielding.

b) What mathematical procedure is used in checking the stability of retaining wall?

a) Determine the loads on the 3 struts as shown in the following figure. The soil is clay
having properties of ¢ = 40 KN/m? and Y = 19 KN/m®, The spacing of the struts along
the length of cut is 2.50 m. ,

im

2m

im

. im

-- at are the conditions that demand the construction of coffer dams? Write about the
cantilever sheet pile wall.

a) What are the possible types of foundation settlement? Explain sand compaction piles.

b) - Determine the allowable bearing capacity of the foundation of size 3 m of square
‘shape from the plate load test data given below with the test plate of thickness 25 mm
and size 60 cm. The sub soil consist of moist medium to coarse sand.

[Toad (ke) | 500 ] 1000 1 2000 | 3000 | 4000 | 5000
[ ot ttlein Lam,(biﬁj | U8 | LJ/ 0.75 1.8 5.0 18

a) How the behavior of single pile differs in its group actions? Explain the procedures
involved in the determination in the strut loads in braced cut.

b) Design a friction pile group to carry a load of 3000 KN including the weight of pile
cap, at site where the soil is uniform clay to a depth of 20 m underlain by rock.
Average unconfined compressive strength of clay is 70 KN/m?. Take factor of safety
of 3 and adhesion factor 0.4. ;

What are the common type of mat foundation used in civil engineering work?

8. a) Describe the various components of well foundation with neat sketch.

b) A circular well of 6 m external diameter and 4 m internal diametét is embedded to 2
depth of 15 m subjected to a horizontal force of 800 KN acting at a height of 8 m
above the scour level. Determine the allowable total equivalent resisting force due to
earth pressure assuming the tilt is about a- point above the base. Take Yy = 20 KN/m
® = 30° and factor of safety for passive resistance = 2.0.

What are sand compaction piles and stone column used for? Write its importance. ..
dokk

[2+4]
[8]

o]
[6]

[4]

4]
[2+2]

[8]

[2+4]

(6]
[6]
[4]

[4]
- [4]



o

Examination Control Division |Programme | BCE Pass Marks | 32

uuU EOVLIILAAT Y /AL WL Y ALl FOPY PV

INSTITUTE OF ENGINEERING Level BE T Full Marks | 80

20770 Chaitra | Year/Part | I1/1 Time - | 3hrs,

Subject: - Foundation Engineering (CE602)

SSENENEN

Candxdat;es are requi ired to give their answers in thexr own words as far as practicable.
Attempt Al All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

1. How do you select thetype of footing? Describe preloading in detail. [2+4]

o

What is pressure meter test (PMT)? How it is carried out in the field? [8]

3. a) Check the stability of the retaining wall shown' below with. the followmg gwen

parameters. Umt weight of the concrete is 25 KN/m®, y = 18 KN/m?®, Ysat = 20 KN/m , ‘
yw =10 KN/m?, ¢ =30°, 8 =2 ¢/3, ‘the ultimate bearmg capacity of soil is 550 KNm?  [10] o

Q.Sm'_:”\l/ \V &\]/ 3$Kf3~{m
3m

3m

A 0.50 m

) - 540:m |
|

b) Explain the trial wedge method for determining the active earth pressure wrch net ,
sketch. [6]

a) *Why arching in soil is 1mportant'7 Write down the assumption made by cain’s: theory -4

b) A 2.5 m deep excavation of trench is carried out in sand and supported by cantilever
sheet pile wall. The water table is at both sides of sheet pile wall is found at bottom of
excavation, Youx = 18 KN/m’; Yex = 20 KN/m?, ¢ 35°, factor of safety for passive
resistance is 2. Determine the required depth of embedment of sheet pile. {4]

a) How does water table influence the bearing capacity of soil? Explain with sketch. 4]

b) A square footing is designed to carry a load of 4500 KN. If the .depfh of foundation is
3 m. Determine the suitable size of foundation. The water table is at 0.8 m below
ground level. Use Terzaghi’s theory, take ¢ = 25°, v = 16 KN/m®, Ysat = 19KN/m’ ,
N =14.8,Ng’ = 56NG ~—32C1 ZOKN/m ‘ (8]

a) Derive the static pile load formula for the drlven pIIe | L T [25] .

b) A group of 9 piles, 12 m long and 250 mm in diameter is to be a:ranged ina bquare '
form in a clay soil with an average unconfined compressive strength of 60 KN/m?.
Work out the center to center spacing of the piles for a group efficiency factor of 1.0..

Neglect bearing at the tip of the piles. Take adhesion factor as 0.90. ‘[6]
Explain compensated foundation and is it possible to construct a fully compensated
foundation, [6]
Describe well foundation with a neat sketch At what mrcumstances well foundation is
proposed? e R » [6+2]
What are the different method of improving the bearing capacity of weak soil. ' Ce [4]

ok
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What are the different types of foundations? v [2]
a) How would you decide the depth of exploration and the lateral extent of the
investigation? o [4]
b) What is pressure meter test (PMT)? How is it carried out in the field? " [8]
a) Explain the trial wedge method for determining the active earth pressure with neat
sketch. E [8]
. b) A retaining wall 6 m high, vertical back, supports a saturated clay soil with a
. horizontal surface. The properties of the back fill are: ¢y = 0, C, = 35kN/m? and Y=
= ‘- f{'\*l?kN/m3. Assuming the back of the wall to be smooth, determine: the total active
- thrust against the wall and its point of application. ‘ 8]
Why arching in soil is important to be studied in geotechnical engineering? Explain the
- different theories that have been classified by Terzaghi. Derive the expression of finding 3
~depth of dredge for cantilever sheet pile using simplified method. : [4+4]
&) What are the principles differences between Prandtls's bearing capacity theory and =~
Terzaghi's bearing capacity theory? : 4]

b) A square footing is to be designed to carry a load of 6000KN. If the depth of
foundation is 2m, determine the suitable size of foundation. The water table is at 0.8
m below ground level. Use Terzaghi's theory. Take b = 25° v = 16 KN/m’,
Ysar = 19 KN/m’, C =20 KN/m? N, = 14.8, Ny = 5.6, N, = 3.2. [8]

The 20 m x 30 m size mat is constructed at 3.5 m depth having basement for underground -
parking. The site consists of highly compressible saturated clay having cohesion of
30 KN/m?, If the mat carries the total load of 5700 KN. Calculate the factor of safety. ~ [8]

What is laterally loaded pile? A circular pile group of 16 piles penetrates through a
unconsolidated soil of 3.5 m depth. The diameter of circular pile is 60 cm and piles
spacing 800 cm. The average unconfined compressive strength of the material is
60 KN/m? and the unit weight of soil is 16 KN/m”. Compute the negative skin friction on
the group. Take adhesion factor = 1. ‘ . [2+8]

)

What is a wall foundation? Write down the operation involved in sinking the well
foundation. ‘ '

| (8]
Write down the different methods of improving the bearing capacity of weak soils. v 4]

ok ok %
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List out the factors affecting the type of foundation.

a) What are the different types of sampler to obtain undisturbed soil samples? Describe
any one procedure of obtaining undisturbed sample.

b) Explain and discuss the various methods of boring required for subsoil exploration.

a) Derive an expression for the determination of factor of safety against bottom heave in
a soft clayey soil. : L

b A 6 m high retaining wall supports 5 m sand (y = 18 KN/m’, Lp =30°, C = 0) overlying
b saturated: sandy clay. (v = 195 KN/m?, o= 36° C = 16 “KN/m?). The ‘ground ‘water

~level is at the upper surface ‘of 'sand, Determine the Rankine's' active force per unit

length of the wall and ‘the location of the thrust, assuming that the retaining wall can -

© yield sufficiently to develop an active state. : B _
What are cofferdams? Write their significance. How can the -earth pressure against
’bracing-in-cuts‘beadetermined‘? : : ‘ ‘

d) What is the effect of water table on bearing capa'.cit.y of soil asper Teg'zaghi's general

bearing capacity equation for local shear failure?

b) A 1.8 m square column in foundation at a depth of 1.8 m in sand, for which the
corrected N-value is 24. The water table is at a depth of 2.7 m. Determine the net
allowable bearing pressure for a permissible seftiement of 40 mm and a factor of

safety of 3 against shear failure.

What are the different types of mat foundation? How can the bearing capacity be
determined for the mat foundation?

rectangular group of piles with 4 rows, 3 piles per row, the uniform pile spacing being 3
times the pile diameter. If the individual pile capacity is 100 KN, what is the group
capacity according to this concept?

. How will you decide the depth of well foundation? Describe the possible techniques to
eliminate the 4ilt and shift of well during sinking.

What do you mean by preloading? Mention the advantage of preloading and at which

condition do you refer?
| EE 2

What are the functions of pile foundation? Determine the group efficiency of a

2]

[6]
[6]

- [8]

(8]

(8]

14]

(8]

(8]

[2+8]

(8]

(4]
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. a)

b)

What is' an undisturbed sample of s0il? Describe, how you can obtain undisturbed.
sample from the site. - , . ‘ - L o[246].
Describe the major advantages and diéadvantages of Pressuremeter Test over the:
other methods of soil exploration. Mention the key points that should be considered t
perform the Pressuremeter Test at a particular site. '

What are the differénces between Coulomb’s théory and Rankine’s theory of earth '
pressure? Describe the effect on wall movement on earth pressure. - ’ - [4+4]

A cut 3.5m wide, 7_in deep is proposed in a cohesionless deposit (¢ =35°). Assuming

the first row of struts to be located at 0.6m below the ground surface and spacing

‘between struts as 2m, calculate the maximum strut load. Assume the horizontal S
spacing of struts as 3.5m, y = 21kN/m? and § = 15°, . ‘ SN L

at are the theories on the bearing capacity of s0il? Derive the éxpression for
Itimate bearing capacity of soil as per Terzaghi’s analysis. ' [1+7]

‘ fohe sides of an excavation 3m deep in sand are to be supported by cantilever shééf
pile walls. The water table is 1.5m below from the bottom of excavation. The sand has

saturated unit weight of 20kN/m® and unit weight of 17kN/m’ above the water table .

~and @ = 36°. Determine the depth of penetration of the piling below the bottom of
' ‘eﬁibava_tion to give a factor of safety of 2.0 with respect to passive resistance. - [8]

b)

b)

20kN/m? respectively. Take N¢ = 50, Nq =42 and Ny = 46.

Is it necessary to analyse the lateral stability of well foundation? If so, describe why

What is negative skin friction? Describe the circumstances on which pile foundation

 has to be selected. Also describe the selection procedure of pile type. : [2+3+3]

A footing of 2m x 3m in plan is founded 1.5m below the ground level in clay having
angle of repose = 36°, ¢ = 10kPa, what will be the allowable load which can be
carried by the footing if the load is eccentrically applied with eccentricity along X and
Y direction as 0.25m and 0.35m respectively. The centre of footing in plan is taken as
origin. The water table is located 1m below the ground level. Assume soil above
water table is as dry. Take dry and saturated unit weight of clay as 16kN/m? and

' (8]

and how it is to be carried out, : : [2+6]

A RCC pile' weighing 41.2 kN(including weight of helmet and dolly) is driven by
drop hammer weighing 49kN and having an effective fall of Im. The average

settlement per blow is 14mm. The total elastic compression is 12mm. Assuming the
coefficient of restitution as 0.2 and FOS as 2.5, calculate the ultimate load and

allowable load for the pile. . , o [8]-




«
i .
e ‘
Ao o .
; : : 24 E
¢ N i
H . - & 3 B
o ‘
| .
. . ; . _

¢
i




02 TRIBHUVAN UNIVERSITY - {Emgn | Regular [Back ]

- INSTITUTE OF ENGINEERING | Level |BE | Full Marks | 80 |
e . : R ] I P om, 1

Examination Control Division | Programme | BCE . [ PassMarks 32 |
2068 Bhadra - | Year/Part | II/m | Time |3hrs. |

Subject: - F oundatlon 'Engineeriﬁg “

v" Candidates are required to give their answers in their own words as far as practicable.

v Attempt any Five questions. - :
V' The figures in the margin indicate Full Marks. '
V' Assume suitable data if necessary.

What are the various steps considered in the planning of sub-surface exploration
programme? Describe the standard peneiration test. In what way is it useful in
foundation design?- . [3+4+1]

A SPT was performed at a depth of 20m in 4 dense sand deposit with a unit weight of

17.5kN/m*. If the observed N-value is 48, what is the N-value corrected for -

—overburden and dilatency? The inner diameters of a sampling tube and that of a
)'~Cuft;i:ng edge are 70mm and 68mm respectively, their outer diameters are 72 and
74mm respectively. Determine the inside clearance, outside clearances and area ratio
-of the sampler. - o ' [4+4]

A masonry retaining wall of trapezoidal section with the vertica] face on the earth side
is 1.1

5m wide at the top and 3.5m wide at the base and is 5.0m high. It retains a sand

- 1ill sloping at 2 horizontal to I vertical above the top horizontal surface of wall. The

1. 2)
b)
3
.b)
3. a)
. b)
4. a)
b)
5. -a)

unit weight of sand is 18kN/m? and ¢ = 30°. Find the maximum and minimum
pressure at the base of the wall assuming the unit weight of masonry as 23kN/m?, [8]

Describe Culmann’s graphical method of finding earth pressure for active and passive
cases. Assume sloping s%xrface above the top horizonta] surface of wall, - 18]

What are the assumptions made in Terzaghi’s analysis of bearing é_apacify of a
continuous footing? Bring out clearly the effect of ground water table on the safe
bearing capacity above, below and at the base of foundation. [4+4]

A footing, 2m square, is founded at a depth of 1.5 m in a sand déposit, for which the
corrected value of N is 27. The water table is at a depth of 2m from the surface.
Determine the net allowable bearing pressure, using both Teng’s and Bowles’
empirical relationships, if the permissible settlement is 40mm and factor of safety of
3 is desired against shear failure, ‘ :

group effect and how will you estimate the capacity of a pile group in C and psoil,
explain with neat sketch? Explain the application and limitations of pile load test, [3+4+3]

A 30cm square pile, 15m long, is driven in a deposit of medium dense sand (¢ = 36°,
Ny =40 and Nq = 42). The unit weight of sand ig 15kN/m® What is the allowable load
with a factor of safety of 3? : (6]

~

What is a pier foundation? Explain the different types of caissons with their
advantages and disadvantages. Describe the different parts of well foundation with
neat sketch. T . o : _ [1+3+4]

e



b) A building, is suﬁjiortéd synunétricélly on foupéohimns, spaced at 4.5m c/c. At the

b)

chosen depth of 2m, the allowable bearing capacity is 300 kN/m?

v = 18kN/m’ Proportion the footings for equal settlement. The column loads are given
below: T ' - '
- | Column No. 1 {2 | 3 | 4
DL(kN) 200" | 350 | 250 | 270
LL(kN) 1200 | 400 | 200 | 270

Discuss the different methods "of ‘improvingﬂ_,,tl;e»v-‘-Eearing capaéity of weak soils.

Describe the different steps involved in the pf%'ééss of soil stabilization using cement
as the additive. . A :

Determine the depth of embedment of an aﬁchored steel pile wall using free earth
support method in a deposit of sand having C = 0, ¢ = 32°% Yo = 22kN/m3v and

Yary = 17kN/m’, Thg water table is 2m below the ground surface. The height of the
wall above the dredge line is 3m. Use simplified method. - :

o kg

o]
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v~ Candidates are required to give their answers in their own words as far as practicable.
v\ Attempt any Five questions.
' The figures in the margin indicaie F ull Marks.
V' Assume suitable data if necessary.
([; : a)) S}fce investigation has to be done for a two lane bridge to be constructed in Kathmandu
F‘(//&HG}’. The client seeks the value of bearing capacity and settlement of the foundation
for the bridge. What method of site investigation and in-situ tests would you advise as
a project engineer? Explain the in-situ tests you have advised in detail,

scuss the various factors that help to decide the number and depth of bore holes
required for subsoil exploration. What is ‘N- value’ of standard penetration test? How
~do you determine relative density from ‘N-value’? Explain the various corrections to

[8]

be applied to the obsérved value of N, [3+1+2+2]

L

. ,'Z;f[iDeretaining wall 12 meter high-is proposed to hold sand. The values of void ratio and
-7 /. in the loose state are 0.63 and 30° while they are 0.42 and 40° in the dense state
ﬁ/ - respectively. Assuming the sand to be dry and that its grain specific gravity is 2.67,

S compare the valuss of active and passive earth pressures in both the loose and dense

' states.
) . . . . . )
,’/@ Compare the Rankine’s theory with the Coulomb theory in respect of

/ 1) Idealization of soil

< i) State of the soil mass during active and passive pressure development
11771 Rupture surface

y«')/B ackfill surface

Discuss the various factors that affect the bearing capacity of a shallow footing. How
-do you ascertain whether a foundation soil is likely to fail in local shear or in general
shear? What are the modifications proposed by Terzaghi in his bearing capacity
equation for local shear failure? ) '

b) A strip footing is to be designed to cairy a load of 1000KN/m at a depth of 1m in

.gravelly sand. The angle of internal friction of the soil is 40°. Determine the width of

. the footing if a factor of safety of 3 against shear failure is specified and assuming that

_* the water table may rise to foundation level. ‘Above the water table the unit weight of

the sand is 17KN/m? and below the water table the saturated unit weight is 20KN/m’
for8=40°,Ny=95,Nqg=64. - -

;J:// What are the different circumstances under which a pile foundation is used? Classify

pile foundation on the basis of

1) Material
1) Load transfer }
1ii) Method of installation

—
CO
5

[3+3+2]

[2+6]



b) A square pile group of 16 piles passes through a filled up spil of 3 m depth. The pile
diameter is 25 c¢m and pile sgacing is 75cm. If the unit cohesion of the material is
18KN/m?* arfd unit weight i§ 15 KN/m?, compute the negative skin friction on the

Kroup (8]
a) hat is a Caisson foundation? Explain the different types of caisson foundation with
neat sketch. Explain the construction activities involved during construction of a pier
foundation. [ 1+3+4]
b) A cantileVer retaining wall is to be constructed to retain a sand backfill. Usmg
following data: hcigh}Yof backfill above grade = 5.5m, [ = 10°, 6 = 38°
Y 17.5KN/m’, detepmine the tentative proportions of cantilever retaining wall.
Assume a depth of em{)edment as 1.5m. (8]
6. Write short notes on: [4x4]

Types of cofferdams with neat sketch
Different methods of drawing down the water table for excavation with neat sketch

\/c)/ Classification of foundation according to Lhelr use and apphcable soil cond; tions
o4 “Component parts of well foundation -

4
v
o - )
Ll o
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NN

the back of the retaining wall by cohesionless soil.

b) Determine the Rankine’s active force per unit length of the following wall..
v - | Z

J,/ 4 J, »\L75 KN/m
;

/ Y oo ¢

18 "0 35 o

/ Co 120 15 20

«.a) Describe the vaﬁous ways of classifying piles.

“'b) A friction pile 300mm diameter is proposed to be driven in a layer of uniform

a) Describé Culmann’s graphical method for determination of active thrust exerted on

(8]
(8]

[10]

cohesive soil having shear strength of 40 KN/m?. The adhesion factor between soil

and pile ‘material is 0.7, Neglecting base resistance, determine the length of pile
required to carry a safe load of 200 KN with factor of safety of 2.5.°

_ 3 Explain any four:

a) Proportion of footing for uniform settlement
b) Types ofraft foundation E

¢) Construction of pier by Chicago method

d) Difference between pier and caisson

¢) Negative skin friction ‘

4. a) Describe wash boring with neat sketch. '
b) Explain the; procedure of standard penetration test,
3. &) Describe the factors that affect bearing capacity.

b) A square footiﬁg is required to carry a net load of 1200 KN. Determine size of f_‘ooting
 if the depth of footing is 2m. The soil is sandy with N = 12. The water table is very

- deep. Use Terzaghi’s equation and the footing is not allowed t@’_"settle more than
40mhm. R ‘ =

6. ‘a) Explain the uses of sheet pile with sketch.

b) Determine the depth of embedment of the given anchored sheet pile by free earth
support method. Also determine force in Anchor per meter of the wall. Take
=16 KN/m’, o = 9 KN/, ¢' = 35°, ¢ = 0. Use simplified method.

[\\7% 7J2.5m
A

7 %2 70.5m

; 5.0m

[6]
-[4x4]

[6]
[10]
- [6]

[10]

[41

[12]
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. -a) How do youcarryout dnlhngworkbywashbonng’? : o B . o [é]

b) Descnbe various types of shallow foundation. Where and Why you use strap footmg -

Describe with necessary sketches? . R 8]

fot

aj Descnbe how the co- efﬁment of active earth pressure is obtamed for a slopmg:j;ﬂ, ﬁ;.}.l'
backfill comprising of sand. e S - [8]

" b) A toe wall is 5.5m lngh The soil supported con31sts of Sm Sdﬂd (y=18 KN/m

= 35%) overlying saturated:sandy. clay (y = 19.5 KN/m’; ¢ =30, C = 16 KN/m’).

+ i ;The:ground water: level is:at upper: surface:of the:sandy. clay; Make a sketch of the

: istribution-of the active pressure‘on wall stating the:principle: values. Calculate the
-2 ‘total thrust-per meter length of the wall and 1ts pomt of. apphcatton Assume that the

top of backfill is horizontal. T : . L [8]'

. a')i ‘Define net allowable bearing capa¢31ty7 What is.meant by ‘SPT value’? How can we.

- -obtain:‘SPT value’? Describe:its: 1mportance on computation of bearing: capacxty” [1+°+3~¥j2]'

b) A square footing is to be constructed at a depth of 3 6m below ground level on a
sandy clay for which the cohesion ‘C’ is 0. 575 kg/cm and the density is 1.73 :/cm e
-The total load applied on the soil is 375 tonnes uniformly distributed over-the area of .~

contact. Find the size of the footing, using Terzaghi’s formula for net ultimate beari‘n,g' R
capacity, where FS =3, Nc =10, Ng =4, N;=2. = = B A )

a) How the spread footing is designed on ﬁrm soil above soft layers? Descnbe cntlcally"’ [8] '

b) A cantilever sheet plle wall i 1s driven into sand deposit having friction angle 30° and
bulk unit weight of 22 - KN/m®. One side of sheet pile was backfilled to 3m height. The
backfill matenal is cohesionless and having friction of 32° and bulk unit weight of
18 KN/m?® using the simplified method determine the depth of penetratlon needed for ..
_ the sheet pile to retain the backfill. Assume necessary data. o [8]

a) Describe how to be drained a soil at a given site by multistage well pomt To what
depth this method can use effectively. What method to be suggested for dxamage a-

C ... .site which cannot be done by multistage well pomt7 A T TR [6+1+1]

b) Design a friction pile group to carry a Ioad of 235 KN mcludmg the we1ght of the pﬂe
- cap for a site where the soil is uniform clay to a depth of 20m underlam by rock.:

- Average unconfined compressive strength of the clay is 100 KN/m?, Take factor of . .
safety3 and Ncas9. = e L 5 - . (8]

Wnteshortnoteson ' SEDNERRE T R : ' . [4x4)

a) Difference between Peir and Czusson i

" b) Terzaghi’s earth pressure theory TR S .
~¢) Cofferdams o ‘ : LT

d) Component parts of a Well Fnundattm

sk

et o
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| 1. a) Describe with sketches the various types of shallow foundations. Explain under what
circumstances they are used. . [4+4]

b) What is sampling? Describe the method of obtaining a hand carved sampling. [2+6]
2. a) Howdoes an activate state of earth pressure differ from passive state? Derive an expression for

passive earth pressure by using Rankine's Theory to solve the problem of inclined surface of
-backfill _ [2+6]

b)) :Ai_ cal excavation was made in a clay deposit having unit weight of 20 kN/m It caved in -
. afterthe depth of digging reached 4 meters. Taking the angle of internal friction to be zero,
“caloulate the-value of cohesion. If the same clay is used as a backfill against a retaining wall, up

“to ‘a height of 8 meters, calculate (i) total active earth pressure (ii) total passive earth pressure.

- Assume that the wall yields for enoughto allow Rankine deformation conditions to establish.

18]

3. a) D1scuss the various factors that affect the bearing capacity of shallow footing. Write in brief the
critical notes on settlement of foundations. How do you ascertain whether a foundation soil is

. likely to fail in local shear or in general shear? , [2+4+2]

b) A rectangular footing 3m by 4m is placed at 1. S m depth i in cohesionless sand having angle of
shearing resistance of 34° and a unit weight of 20 kN/m® (above and below ground water).
Determine the safe load that can be carried by the foundation for a safety factor of 3.0 if the
excavation is backfilled and :

() The water table is at 1m below the ground surface.

(ii) The water table is at 1m below the base of foundation.

The bearing capacity factors for stnp footing for ¢ = 34" are Ng =29 and N, =41.
o .- [8]

4. a) A construction site consists of two stratification of soil. The dense or stiff layer is overlying
soft deposit. Describe in brief, how can you design the spread footing under such situation?
Explain the condition at which shallow foundation is replaced by deep foundation. 642]

6+2

b) A trapezoidal masonry retaining wall 1 m Wlde at top and 3 m wide at its bottom is 4 m high.
The vertical face is reta1mno soil having angle of shearing resistance of 30° and the back fill is
sloping at an angle of 207 with horizontal. Determine the maximum and minimum intensities




b) :
“soil, cantilever sheet pile walls are driven into the ground prior 10 excavation. The ground water
table is located at 2.0 m from top:of the supporting soil: The bulk unit weight of the sand is 18

of pressure at the base of the retaining wall. Unit weight of soil and masoﬁry are 20 KN/m’
and 24 1{1\1_/1113 respectively. Assuming the coefficient of friction at the base of the wall is 0.45,
determine the factor of safety against sliding. Also determine the factor of safety against

overturning. . 18]

Define pile foundation. Mention types of pile load test. DescriBe in brief with neat sketches the
construction techniques of driven and cast in place pile. [1+1+6]

In a pile group, 25 piles are arranged in a uniform pattern in a soft clayey soil with equal
spacing in all directions. Determine the optimum value of the spacing. Neglect the end bearing
effect and take the adhesion factor 0.7. .Assume that each pile is circular section and take
average undrained cohesion of 18 KN/m’. ~ [81

A soil investigation report on the building project site reveals the soil having very low bearing
capacity. What could be your opinion in this regard? How can you stabilize and improve the
bearing capacity of such soil from suitable geotechnical processes? :

_ . : 8]

‘An excavation of ‘4 'm deepis to be carried out in-a cohesionless sand deposit. To'support the

1N/m? above the water table and 21 KN/m® below the water table. The friction angle is 30°. The

soils below the water table and below.  the. dredge line have similar properties. Determine the

required depth of embedment by using simplified method. 8]
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1. a) Describe various lactors that effect foundation selection. Explain the step by step

procedure for the selection of 2 suitable in a given situation, [3+5]

b) Differentiate between disturbed and undisturbed samples. Descfibe in brief the
- sampling procedure for undistributed samples. Furnish your answer with neat -
~sketches. . _  [3+5]

2. a) “What are the basic differences  between Coulomb and Rankine’s earth pressure
- theories? Derive an expression of active lateral pressure using Rankine’s theory for
(c, §) soils. S “ L [

b} 'A 4m high earth refaining  structure having vertical back is backfield with
" “cohesionless soil of 9 =30°and y = 18 kN/m>. The surface of the backfill is horizontal
on which a uniform surchage of 10 kN/m? is laid, Using Rankine’s sarth pressure

Loyt
el
s

of the wall. - o 8]
3. a) Differentiate betweer general shear failure and local shear failure. What are the
assumptions made in the direction of Prandtl bearing capacity theory? What are the .
| limitations in the bearing capacity equation suggested by Prandt]? . [3+3+2]
b) A fq‘oting 1.5m diameter carries 3 load of 800 kN. The soil (¢ = 0) has an angle of
internal friction of 36° and unit weight of 18 kN/m’, What will be the depth of .
foundation, if factor of safety = 2.57 For ¢ = 36°, Ng=38 and N, =41, (8]



4. a) Describe the procedure for proportioning spread footings for uniform settlement. [8]

b) Check the stability of the cantilever retaining wall shown in figure .below agains;
- bearing failure, sliding and overturning. Take the unit weight of the soil as 16 k.N/.m
and that of the concrete as 25 kKN/m’. Also take ¢ = 35°, ¢ = 0, coefficient of friction

0.4, and a safe bearing capacity of 18 kN/m?, (8]

| B - 3.5 KN/m?

i . : VVVVY NV VYV Y]
N 5 NN 7NN
Sm _
—# [ 03m
7NNTINN ] [ 2m ‘
! Im ' . A A ‘: 04 m
S 3.5m — »
5 a) Define pile foundation: Describe the classification: of piles based on the:materials and

mode of transfer of loads. Explain in detail; the types of pile load tests, : - [1+3+4]

Design a friction pile group to carry a load of 3000 kN including the weight of pile

cap at a site where the soil is uniform clay to a depth of 20m underlain by rock.

Average unconfined compressive strength of clay is 70 kN/m?. Take factor of safety.
- of 3 and adhesion factor 0.4. :

v (8]
. 'a)" Explain the conditions that are suitable for the selection of caisson foundation. Briefly

explain the different types of caisson foundation, Furnish your answer with neat
sketches. c

[3+5]

b) A 4m deep excavation of a trench is carried out in sand and supported by cantilever
sheet pile wall. The water table at both sides of the sheet pile wall is found at the
bottom of the excavation. The bulk unit weight of the sand is 20 kN/m® above the
- water table and 22 kN/m® below the water table. The angle of internal friction of sand
i both below and above water table is 30°. Determine the required depth of embedment
by using simplified method. ' [8]

Heoleok




