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Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere — 577 004
Department of Civil Engineering

VISION OF THE DEPARTMENT

To train the students to become Civil Engineers with leadership qualities, having ability to take

up professional assignments and research with a focus on innovative approaches to cater to the
needs of the society.

MISSION OF THE DEPARTMENT

1. To provide quality education through updated curriculum and conducive teaching learning
environment for the students to excel in higher studies, competitive examinations and
professional career.

2. To impart soft skills, leadership qualities and professional ethics among the graduates to
handle the projects independently with confidence.

3. To deal with the contemporary issues and to cater to the socio-economic needs.

4, To build industry-institute interaction and to establish good rapport with alumni,

PROGRAM EDUCATIONAL OBJECTIVES (PEQOs)

PEOQO 1: Core Competence: Graduates will be able to plan, analyse, design and construct
sustainable Civil Engineering Infrastructure.

PEO 2: Professional Skills: Graduates will be professional engineers with a sense of ethics,
creativity, leadership, self-confidence and independent thinking to cater to the needs of the
society.

PEQ 3: Societal Needs: Graduates will be able to contribute effectively for the development
of industry and professional bodies.

PEO 4: Cognitive Intelligence: Graduates will be able to take up competitive examinations,

higher studies and involve in research and entrepreneurship activities.
PROGRAM SPECIFIC OUTCOMES (PSOs)

Students after the completion of the Program will be able to

1. Apply the fundamental concepts, software and codal provisions in the analysis, design and
construction of sustainable civil engineering infrastructure.

2. Inculcate professional and leadership qualities, sense of ethics and confidence related to
civil engineering.

Faculty will be able to

3. Contribute to the overall development of civil engineering community through the

professional bodies and offer services to the society.




Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere — 577 004

Vision of BIET

To be a center of excellence recognized nationally and
internationally, in distinctive areas of engineering
education and research, based on a culture of

innovation and invention.

Mission of BIET

BIET contributes to the growth and development of its
students by imparting a broad based engineering
education and empowering them to be successful in
their chosen field by inculcating in them positive

approach, leadership qualities and ethical values




Title & Code Applied Geotechnical Engineering (18CV62)
CO Statement
Plan and execute geotechnical site investigation program for civil engineering
18CV62.1 OiEEn
Plot stress distribution and resulting settlement beneath the loaded footings on
18CV62.2 )
sandy and clayey soils B
18CV62.3 | Compute the lateral earth pressure behind earth retaining structures
18CV62.4 | Estimate the factor of safety against failure of slopes
B Determine the bearing capacity of soil and proportion the shallow isolated and
18CV62.5 . . ) .
combined footings for uniform bearing pressure
18CV62.6 | Determine the load carrying capacity of single pile and group of piles

Course Title

Applied Geotechnical Engineering

CO PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS8 | PO9 | PO10 | PO11 | PO12
18CVv62.1| 2 2 1 1 1 1 2
18Cv62.2 | 2 2 1 1 1 1 2
18CVv62.3 | 2 2 1 1 1 1 2
18CVv62.4 | 2 2 1 1 1 1 2
18CV62.5| 2 2 1 1 1 1 2
18CV62.6 | 2 2 1 1 1 1 2

Average 2 2 1 1 1 1 2

CO PSO1 | PSO2
18CVe62.1 2 2
18CVvé62.2 2 2—
18CV62.3 2 2
18CV62.4 | 2 2
18CVv62.5| 2 2
18CV62.6 | 2 2

Average 2 2

17
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VI

APPLIED GEOTECHNICAL ENGINEERING

Course Code 18CVe62 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Appreciate basic concepts of soil mechanics as an integral part in the knowledge of Civil Engineering. Also
to become familiar with foundation engineering terminology and understand how the principles of Geo-
technology are applied in the design of foundations

2. Learn introductory concepts of Geotechnical investigations required for civil engineering projects
emphasizing in situ investigations

3. Conceptually learn various theories related to bearing capacity of soil and their application in the design of
shallow foundations and estimation of load carrying capacity of pile foundation

4. Estimate internal stresses in the soil mass and application of this knowledge in proportioning of shallow and
deep foundation fulfilling settlement criteria

5. Study about assessing stability of slopes and earth pressure on rigid retaining structures

Module-1

Soil Exploration: Introduction, Objectives and Importance, Stages and Methods of exploration- Test pits,
Borings, Geophysical methods, stabilization of boreholes, Sampling techniques, Undisturbed, disturbed and
representative samples, Geophysical exploration and Bore hole log. Drainage and Dewatering methods,
estimation of depth of GWT (Hvorslev’s method).

Module-2

Stress in Soils: Introduction, Boussinesq’s and Westergaard’s theory concentrated load, circular and rectangular
load, equivalent point load method, pressure distribution diagrams and contact pressure, Newmark’s chart.
Foundation Settlement: Types of settlements and importance, Computation of immediate and consolidation
settlement, permissible differential and total settlements (IS 8009 part 1).

Module-3

Lateral Earth Pressure: Active, Passive and earth pressure at rest, Rankine’s theory for cohesionless and
cohesive soils, Coulomb’s theory, Rebhann’s and Culmann’s graphical construction.

Stability of Slopes :Assumptions, infinite and finite slopes, factor of safety, Swedish slip circle method for C
and C-g (Method of slices) soils, Fellineous method for critical slip circle, use of Taylor’s stability charts.

Module-4

Bearing Capacity of Shallow Foundation: Types of foundations, Determination of bearing capacity by
Terzaghi’s and BIS method (IS: 6403), Modes of shear failure, Factors affecting Bearing capacity of soil. Effect
of water table and/or eccentricity on bearing capacity of soil, field methods of determining bearing capacity of
soil: SPT and plate load test.

Module-5

Pile Foundations: Types and classification of piles, single loaded pile capacity in cohesionless and cohesive
soils by static and Dynamic formulas, efficiency of Pile group, group capacity of piles in cohesionless and
cohesive soils, negative skin friction, pile load tests, Settlement of piles, under reamed piles (only introductory
concepts —no derivation).

Course outcomes: On the completion of this course students are expected to attain the following outcomes;

1. Ability to plan and execute geotechnical site investigation program for different civil engineering projects

2. Understanding of stress distribution and resulting settlement beneath the loaded footings on sand and clayey
soils

3. Ability to estimate factor of safety against failure of slopes and to compute lateral pressure distribution
behind earth retaining structures

4. Ability to determine bearing capacity of soil and achieve proficiency in proportioning shallow isolated and
combined footings for uniform bearing pressure

5. Capable of estimating load carrying capacity of single and group of piles

Question paper pattern:




Question paper pattern:

The question paper will have ten full questions carrying equal marks.

Each full question will be for 20 marks.

There will be two full questions (with a maximum of four sub- questions) from each module.
Each full question will have sub- question covering all the topics under a module.

The students will have to answer five full questions, selecting one full question from each module.

Textbooks:

1.

2.
3.

Murthy V.N.S., Principles of Soil Mechanics and Foundation Engineering, UBS Publishers and Distributors,
New Delhi.

K.R. Arora, Soil Mechanics and Foundation Engineering, Standard Publisher Distributors, New Delhi.

P C Varghese, Foundation Engineering, PHI India Learning Private Limited, New Delhi.

Punmia B C, Soil Mechanics and Foundation Engineering-(2017), 16thEdition, Laxmi Publications co., New
Delhi.

Reference Books:

IS S

T.W. Lambe and R.V. Whitman, Soil Mechanics-, John Wiley & Sons.

Donald P Coduto, Geotechnical Engineering- Phi Learning Private Limited, New Delhi.

Shashi K. Gulathi & Manoj Datta, Geotechnical Engineering-. , Tata McGraw Hill Publications.
Debashis Moitra, “Geotechnical Engineering”, Universities Press.,

Malcolm D Bolton, “A Guide to soil mechanics”, Universities Press.,

Bowles J E , Foundation analysis and design, McGraw- Hill Publications.

Bureau of Indian Standards: IS-1904, IS-6403, 1S-8009, 1S-2950, 1S-2911 and all other relcvant codes.
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Fifth Semester B.E. Degree Examination, June/July 2019
Applied Geotechnical Engineering

Time: 3 hrs. Max. Marks: 80

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. Use of IS : 6403 is permirted.

Module-1
1 a. Enumerate the objcctives of subsurface exploration. (04 Marks)
b. Explain with reference to soil surplus : Arcaratio , Inside clearance , Outside clearance
and Recovery ratio. (04 Marks)

c. Estimate the position of ground water table from the following data :
Depth upto which water is boiled out is 32m. Water raisc in the first day : 2.4m,

Second day : 2.0m and Third day : 1.6m. (08 Marks)
OR
2 a. Distinguish between undisturbed , disturbed and representative soil samples. What are the
tests conducted on these samples in the laboratory? (05 Marks)
b. Explain ‘Scismic refraction method” of soil exploration, with a neat sketch on its
mechanisim. (06 Marks)
¢. What is & Bore hole log? List the information recorded init. (05 Marks)
Module-2
3 a. What do you understand by ‘Pressure bulb’? Illustrate with a sketch. (05 Marks)
b. A circular area 6m is diameter , carrics a uniformly distributed load of 10kN/m’. Plot the
variation of vertical stress at depths 2m , 4m and 8m. (06 Marks)
c. Explain the principle of ‘New — marks chart’. (05 Marks)
OR

4 a. What are different types of settlements of footings? Explain. (04 Marks)
b. Estimate the immediate settlement of a footing of sizc 2m x 3m resting at a depth of 1.5m in
sandy soil whose wmplcssmn modulus is 10N/mm’. Footing is expected to transmit a unit

pressure of 200kN/m’. Poisson’s ratio of soil is 0.3 and influence factor for footing is 1.06.
(04 Marks)
¢ A saturated clay 8m thick underlics a propoﬁcd new building. The existing overburden
pressure at the centre of clay layer is 300kN/m’ and load due to new building increases the
pressure by 200kN/m”. The liquid limit of soil is 75% with field water content = 50% and
Gg = 2.7. Estimate consolidation settlement. (08 Marks)

Module-3
5 a.  Explain step by step procedure of Culmann’s graphical construction for determination of

Active pressure. (04 Marks)
b. A 4.5m hlgh retaining wall retains a cohesive soil with C = 10kN/m” , ¢ = 20" and
= 16kN/m’. Calculate the depth of tension cracks and critical depth. (04 Marks)

C. A retaining wall 6.6m high retains a cohesionless soil whose properties are
=25, G=26andec=0.6 The water table is at n depth of 2.1m below GL. Draw the
carth pressure diagram and calculate magnitude and position of active carth pressure above

the base of the wall. (08 Marks)
1 of2
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OR
What are the causes of slope failure” List and enumerate the types of failures in finite slopes.
(03 Marks)
List and enumerate the types of failures in finite slopes. (03 Marks)

An embankment 6m hlgh has a slope of 1V : 2H. The soil properties are C = SkN/m’ |

¢ =30° and y = 19 kN/m’. A trial slip circle of radius 8.8m and passing thro” the toe has its
centre at the same level as the top of embankment. Find the factor of safety by the ‘method

of slices’. (10 Marks)
Module-4

Define Ultimate bearing capacity , Safe bearing capacity and Allowable bearing pressure.

(03 Marks)

List the assumption made in Terzagh’s b.c theory. (03 Marks)

Determine the safe bearing capacity of a square footing of side 1.8m , located at a depth of
1.5m below GL in a soil having y = 16.2 kN/m® | C = 15kN/m” and ¢ = 35°. Take N. = 57.8,
Ny = 41.1 and N, = 42.4 with FS = 3. Assume water tank at great depth, what will be the
SBC if WT riscs to the basc of footing. (10 Marks)

OR

Explain the three modes of shear failure below the footing, with neat sketches. (04 Marks)
Discuss the effect of size and shape on the bearing capacity of footing on :

i) Sand 1) Clay. (04 Marks)
Proportion a square footing to carry a load of 900kN from 2 column 400 x 400mm in section
and located at a depth of 1.5m below GL. The soil has C =0, ¢ = 36",y = 17.5kN/m" above
water table and yw = 20kN/cm® below water table(WT). The WT is at the base of the
footing. Permissible settlement is 25mm , Corrected N — Value = 30. Use a FS = 2.

[Use of IS : 6403 is permitted|. No structural design required. (08 Marks)

- Moeodule-5
I Classify the pilc foundations according to material and function, with ncat figurcs. (04 Marks)
~ Explain in detail, the principle associated with determination of pile load capacity using

static formula. (04 Marks)
A 12m long, 30mm dia. pile is driven in uniform deposit of sand with ¢ = 40°. The W.T is at
great depth. The average dry unit weight of sand is 18kIN/ m’. Using Nq = 137, calculate the

safc lad capacity of single pile with a FS = 2.5 and anglc of wall friction (6) = 3()0. (08 Marks)

OR
What is meant by efficiency of pile groups? Discuss Feld’s rule for its determination.
(04 Marks)
What is Negative friction? Under what situation negative skin friction occurs. (04 Marks)

Calculate the safe load carrying capacity of a 16 pile group arranged in a square pattern with
each pile is of 400mm diameter , 9m length and with a spacm&, of 1.2m c/c The soil is 14m
deep clay with unconfined strength of 100KN/m> , r = 16kN/m’® and r' = 9kN/m’ with
adhesion factor () = 0.7. W.T is Lm below GL. Use a FS =2.5. (08 Marks)

R kRN
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Fifth Semester B.E. Degree Exainination, June/July 2018
Applied Geotechnical Engineering
Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questicns, choosing one full question from each module.
Module-1
1 a. What is subsurface exploration? What are objectives ot soil exploration? (08 Marks)
b. What are Geophysical methods? Explain seismic refraction method with neat sketch.
(08 Marks)
OR
2 a. List and explain different types of samplers used in soil sampling. (08 Marks)
b. What are the methods available for dewatering? Explain dewatering by well point system.
(08 Marks)
- Module-2 i
3 a. Derive the expressions for vertical stress and shear by using Boussinesq’s theory. Alie write
expression for Westerguard's theory. (08 Marks)
b. What is Newmark's influence chart and also describe construction procedure for
Newmarks's influence chart. (08 Marks)
OR
4 a. What are the types of settlement? Explain them with equations. (08 Marks)
b. A soft, normally consolidated clay layer 18 m thick. The natural water content, saturated
unit weights specific gravity and liquid limit are 45%, 18 kN/mi’, 2.70 and 63% respectively.
The vertical stress increment at centre of the layer due to the foundation load is 9 kN/m*.
The ground water level is at the surface of the clay layer. Determine the settlement ol the
foundation. (08 Marks)
Module-3
5 a. Define with neat sketch At rest, Active and Passive earth pressure. (06 Marks)
b. A retaining wall, 8 m high with a smooth vertical back. retains a clay backfill with
C' =15 kKN/m’, ¢' = [5°and y = 18 kN/m’. Calculate the total active thrust on the wall
assuming that tension cracks may develop to the full theoretical depth. (10 Marks)
OR
6 a. Explain the causes for slope faiiure and also list the type of slope failures. (08 Marks)
b. A 7m decp canal has side siope of 1:1. The properties of soil are Cy = 20 KN/m®, ¢, = 15°.
e = 0.9 and G = 2.75. If Taylor’s stability number is 0.108, determine the factor ol safety
with respect to cohesion when canal runs full. Also find the factor of safety in case of
sudden draw down. if the Taylocr’s stability number for this condition is 0.137. (08 Marks)
Module-4
7 a. Write a note on standard penetration test and its corrections. (08 Marks)
b.

Definc safe bearing capacity, safe bearing pressure and allowable bearing pressurc and also
write expressions for the same. (U8 Marks)

I of2
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Fifth Semester B.E. Degree Examination, June/July 2018
Applied Geotechrnical Engineering

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing one full question from each module.

Module-1
1 a. What is subsurface exploration? What are objectives of soil exploration? (08 Marks)
b.  What are Geophysicai methods? Explain seismic refraction method with neat sketch,
{08 Marks)

OR
2 a. List and explain different types of samplers used in soil sampling. (08 Marks)
b.  What are the methods available for dewatering? Explain dewatering by well point system.

(068 Marks)

Module-2 ‘
3 a “Derive the expressions for vertical stress and shear by using Boussinesq’s theory. Alss write
expression for Westerguard’s theory.

b. What is Newmark's influence chart and also describe construction
Newmarks’s influence chart.

(48 Marks)
nrocedure  for
(08 Marks)

OR
4 a. What are the types of settlement? Explain them with equations. (08 Marks)
b. A soft, normally consolidated clay layer 18 m thick. The naturai water content, saturated
unit weights specific gravity and liquid 1imit are 45%, 18 kN/m’. 2.70 and 63% respectively.
The vertical stress increment at centre of the layer due to the foundation load is 9 kN/m?.

The ground water level is at the surface ot the clay layer. Determine the settlement of the
foundation. (08 Marks)

Module-3
5 a. Define with neat sketch At rest, Active and Passive earth pressure. (06 Marks)
b. A retaining wall, 8 m high with a smooth vertical back, retains a clay backfill with

C' =[5 kN/m’, ¢' = 15° and y = 18 kN/m’. Calculate the total active thrust on the wall
assuming that tension cracks may develop to the {ull theoretical depth.

(10 Marks)
OR
6 a. Explain the causes for slope failure and also list the type of slope failures. (08 Marks)
b. A 7m deep canal has side siope of 1:1. The properties of soil are C, = 20 kN/m’, ¢y = 15°.
e =10.9 and G = 2.75. If Taylor’s stability number is 0.108, determine the factor of safety
with respect to cotesion when canal runs full. Also find the factor of satety in case of
sudden draw down. if the Taylor’s stability number for this condition is 0.137. (08 Marks)
Module-4
7 a. Write a note on standard penetration test and its corrections. (08 Marks)
b.

Define safe bearing capacity, safe bearing pressure and allowable bearing pressure and also
write expressions for the same. (08 Marks)
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Important Note : 1. On completing your answers. compulsorily
2

USN 10CV6d
Sixth Semester B.E. Degree Examination, June/July 2019
Geotechnical Engineering - II

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, selecting atleast TWO questions from caclt part.
PART - A
1 a. Discuss the objectives of dewatering. List the different methods ol dewatering and explain
any one of them with neat sketch, (10 Marks)
b. By conducting a Seismic refraction study the following readings were obtained -
| Time (sec) [0.1]02[037]0.4]045]050]0.55
| Distance (M) | 40 | 80 | 120 | 160 | 200 240 | 280 |
Geophones are placed at a spacing of 40m in a straight line and the time (aken tor the last
wave to be received at each geophone is given , what is the velocities of wave in soil layers?
What is the thickness of the top stratum? B (10 Marks)
2 a  Explainthe concept , procedure of construction and advantages of Newmark charl.
) (10 Marks)
b. A rectangular footing 2.4m x 2.0 carries a uniformly distributed load of 320 kN/m". Find
the intensity of vertical pressure at a depth of 4.2m below the centre of the footing using
Boussinesq equivalent point load method (10 Marks)
3 a. Explain with neat sketch a method of locating the phreatic line in a homogencous earth dam
with horizontal filter. ’ (08 Marks)
b. A concrete dam fig. Q3(b) 17.5m base retains water 1o a level of 11.0m on the upstrean,
The water level on the downstream is 2.0m. The impervious stratum is 10.0m below the
dam. The coefficient of permeability K = 1 x 10%m/sec. If dam is 50m long compute (otal
quantity of'seepage flow per day below the dam. Also compute seepage pressure at point PP,
5m below the center of the dam. (12 Marks)
S /
H M
SR
..—‘(': A
’ ; -\
Fig.Q3(b) —)T"hé-—--— ot Ml x\—r L o
' —— e = r
J oM Pl?\‘\lz‘ﬂuﬁ( : 5™
£ 97 A v . . . 32N
P
Iwmpenvioul S{poad us
4 a. Explain Rebhann’s graphical method for determining active earth pressure on the basis ol
Coulomb’s theory. (08 Marks)
b. A retaining wall of height 10m supports cohesionless soil with following properties :

G =2.65: e=0.65and ¢ =30°. The water table lies at 3m depth. The surlface ol back Iill

is horizontal and carries uniform surcharge of intensity 14kN/m”. Determine (otal active

earth pressure and its point of application. Also draw lateral active earth pressure

distribution diagram. (12 Marks)
1 of2
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PART-B

Discuss the stability of finite slope by Swedish 'method of slices for a cohesive frictional
s0il. (06 Marks)
Explain the Fellineous method for stability analysis of'siopes. (06 Marks)

An embankment is to be constructed with a soil having C = 20kN/m? ; ¢ = 10° and
v = 19kN/m". The desired factor of safety with r@spect to cohesion as well as friction is 1.5.
Determine “hd

i)  Safe height ot the desired slopé ifslope is2H to 1V.

ii) Safe angle of slope if the desired height is 15. For ¢ = 10° stability numbers are as
follows : (08 Marks)
Stability No. | 0.04 | 0.08
Slope angle | 207 | 30°

List the Tactors influencing bearing capacity of soil. (04 Marks)
Fxplain standard penetration test and its corréctions. (08 Marks)
A strip footing 2m wide carries a load intensity of 400 KPa at a depth of 1.2m in sand. The
saturated unit weight of sand is 19.5 kN/m” and unit weight above water table is 16.8kN/m’.
¢ =0 and ¢ = 35", determine the factor of safety with respect to shear failure for the’
[oHowing locations ol waler table,

i) Water table is 4m below ground level.

i) Water table is 1.2m below ground level. (08 Marks)

Write a note on settlement of footings. ) (10 Marks)
A saturated clay 8m thick underlies a proposed new building. The existing overburden
pressure at the centre of clay length is 300KPa and load due to a new building increases the
pressure by 200 KPa. The liquid limit of the soil is 75%. Water content of soil is 50% and

the specific gravity of sotl is 2.7. Estimate consolidation settlement. (10 Marks)

Explain the factors affecting the choice of foundation. (06 Marks)

Discuss the proportioning of isolated footing. (06 Marks)

Fxplain determination of the pile load capacity. (08 Marks)
*hkkk

20f2




y e

USN . ' 10CVé64

Sixth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Geotechnical Engineering - 1l

o K

«; Time: 3 hrs. Max. Marks: 100

= ;

E Note: 1. Answer any FIVE full questions, selecting

g atleast TWO questions from each part

% 2. Assume missing data suitably. ;

i PART - A

= 1 a State the objectives ofi§oil exploration programme. ' (06 Marks)

. b. List the methods used for controlling ground water during excavation and explain the
Electro — Osmosis method. (06 Marks)

c. A Seismic refraction study of an area has given the following data. Determine the seismic
velocity for the surface layer and under laying layer. Also determine the thickness of upper

layer. (08 Marks)
Distarice from Impact point to Géo,phone (m) [ 15 [.30 | 60 | 90 | 120
Time to receive wave (sec) 0.0251:0.05]0.10 | 0.11 ] 0.12

gonal cross lines on the rémaining blank pages,

2 a. Explain Equivalent point load method for determining vertical stress at any point within
loaded area. \ . (06 Marks)
b. Distinguish between Boussinesq’s and Westergard's theories of stress distribution.
(06 Marks)
c¢. Calculate the vertical stresses in the soil’3m below the foundation vertically below the

and /or equations written eg, 42+8

S00KN load and 400kN load columns at6m apart. (08 Marks)

3 a. State the assumptions made in the derivation of Laplace equation. (06 Marks)
b. What is Phreatic line. Explain the Casagrande’s method to locate the phreatic line in a
homogenous earth dam with a horizontal filter at toe, (08 Marks)

c¢. Forahomogeneous earthen dam 52m heigh and 2m free board, a flow net constructed with
four flow channels and number of potential drops are 25. The dam has a horizontal filter of
40m at its down stream end. Calculate discharge per meter length of dam if the coefficient
of permeability of dam material is 3 = 10 em/second, (06 Marks)

4 a Distinguish between Coulomb’s EafthPressure theory and Rankine’s Earth Pressure theory.

- Any revealing of identification. appeal to evaluator

i (05 Marks)
b. Derive the equations for the earth pressure coefficient K, and K, by considering backfill
with horizontal surface. Use Rankines theory. (05 Marks)

c. A retaining wall 4m high has a smooth vertical back. The back fill has a horizontal surface
in level with top of the wall. The uniform surcharge load of 36kN/m” over the backfill unit
weight of the backfill is 18kN/m” and angle of shearing resistance is 30° and cohesion is
zero. Determine the magnitude and point of application of active pressure per meter length
of the wall. (10 Marks)

Important Note : 1. On completing your answers. compulsorily draw dia;
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PART =B
State and explain causes and types of failure ofislopes. (05 Marks)
State and explain different types of slopes and list the assumptions made in slope stability
analysis. _ {05 Marks)
Explain Stability of Finite slopes by method of slices. (05 Marks)

A 5m deep canal has side slopes of 131, the properties of soil are.C = 20kN/m* , d=10",
¢ =008 and G =248. If Taylor’s stability number is 0.108, determine the factor of safety
with respect to cohesion when canal runs fall. : (05 Marks)

State the factors influencing bearing capacity of soil. (04 Marks)
Distinguish between Gem;rﬁ! shear failure and Localor Punching shear [allure. (04 Marks)
Explain Plate load test for determining the ultimate bearing capacity of soil with neat
sketch., (06 Marks)
A foundation 2,0m square is at 1.2m below ground level in sandy soil with a unit weight of
19.2 kN/m’ above water table and submerged unit weight of 10.1 kKN/m®, If € = 0 and
¢ = 30°. Find ultimate bearing capacity when i) Water table is much below the base of
foundation 1) Water table rises to the base of foundation  iii) Water table rises o

ground level. Take Ny =22 and N; =20. (06 Marks)
Explain importance and concept of settlement analysis. (06 Marks)
State the factors influencing the settlement of foundation soil. (04 Marks)

Determine the consolidation settlement for saturated clay 8m thick underlies a proposed
new building. The existing overburden pressure al the centre of clay layer is 300 KPa and
load due to a new building increases the: pressure by 200K Pa. The liquid limit of soil is

75%. Water content of soil is 50% and Gs = 2.7. (10 Marks)
State and explain different types of classification of pile foundation. (06 Marks)
State the factors influencing the choice of foundation. (04 Marks)
Write short notes on Mat foundation. (05 Marks)
What is combined footing? Explain different types of combined footing. (05 Marks)
EE
2o0f2
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Department of Civil Engineering

Assignment- 1

%‘;;‘em/ Subject | A pPLIED GEOTECHNICAL Course/Subject Code 18CV62
ENGINEERING

Semester VI* B Scheme CBCS -18

Starting Date 13-07-2021 Assignment I

Last Date 19-07-2021 Max. Marks 10

Course Outcome Statements : After the successful completion of the course, the students will be able to

CO1 To plan & execute geotechnical site investigation program for different civil Engineering projects.

Cc02 To plot stress distribution & resulting settlement beneath the loaded footings on sand & clayey soils.

CcO3 To compute lateral earth pressure behind the earth retaining structures by different methods.

CO4 To estimate the factor of safety against failure of slopes by different methods.

CO5 | To determine the bearing capacity of soil, modes of shear failures & Field methods of determining bearing capacity
of soil (SPT & Plate load test).

CO6 To determine the load carrying capacity of single pile & group of piles for different soil conditions.

1\% Questions DESEES CcO
1 Derive equations for the earth pressure coefficient Ka & Kp by 1.5 CO3
considering back fill with horizontal surface use Rankines theory
A retaining Wall of height 10m supports cohesionless soil with the 1.5 CcO3

following properties G=2.65, e=0.65 & ¢=30°, water table lies at 3m

2 depth surface of back fill is horizontal & carries Surcharge of intensity
14 kN/m?, Draw lateral active earth pressure distribution diagram.
Determine total active earth pressure & its point of application.

3 Differentiate between Active earth pressure & passive earth pressure on 1.5 Cco3
a retaining wall.
4 List the Assumptions made in Rankines theory to determine lateral earth 1.5 co3
pressure in soils
5 A gravity retaining wall retains 12m of a back fill y=17.7kN/m’, p=25° 1.5 COo3
with a uniform horizontal surface. Assume that wall interface to be
vertical determine the magnitude & point of application of total active
carth pressure. If the water table is at a height of 6m how do the
magnitude & point of application of total active earth pressure change
submerged unit weight of soil =10 kN/m’.

6 Define with neat sketches at rest, active & passive earth pressure. 1.5 CO3
7 A retaining wall retains a cohesion less backfill with a height of 7.5m 1.5 CcOo3
the top 3m of the back fill has unit weight of 18 kN/m* & ¢=30°. Lower
4.5m of the backfill has until weight of 24 kN/m* & ¢=20°. obtain
pressure distribution diagram & determine the total active pressure & its
point of application.

8 A retaining wall 8 m high with smooth vertical back fill retains a clay 1.5 Co3
backfill with C'=15kN/m?, ¢'=15° & y=18kN/m’. Calculate the total
active thrust on the wall assuming that tension cracks may develop to
the full theoretical depth.

9 Explain step by step procedure of culmann’s graphical construction for 1.5 CO3
determination of active earth pressure.

10 | A 4.5m high retaining wall retains a cohesive soil with C=10kN/m? 1.5 Cco3
¢=20° & y=16kN/m’. Calculate the depth of tension cracks & critical
depth.

11 | A retaining wall 6.6m high retains a cohesion less soil whose properties | 1.5 CO3
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are 0=25°,G=2.6 & ¢=0.6. the water table is at n depth of 2.1m below
GL. Draw the earth pressure diagram & calculate magnitude & position
of active earth pressure above the base of the wall.

12 | Describe Rehbann’s graphical method of determining the active earth
pressure on a retaining wall.

1.5

Cco3

13 | A vertical smooth wall 6m high retains cohesionless soil $=30°,G=2.65
& ¢=0.8 water table is at a depth of 2m from top . A uniform surcharge
of 40kN/m? is applied on top of backfill surface. Assume soil above
water table is dry. Draw active earth pressure diagram & obtain the
magnitude & location of active earth pressure using Rankine’s theory.

1.5
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Course/Sublect | APPLIED GEOTECHNICAL Course/Subject Code 18CV62
ENGINEERING

Semester Vi*B Scheme CBCS -18

Date 07/06/2021 CIE Test 1

Timing 3.00 pm To 4.00 pm Max. Marks 30

Course Outcome Statements : After the successful completion of the course, the students will be able to
CO1 To plan & execute geotechnical site investigation program for different civil Engineering projects.
C0O2 To plot stress distribution & resulting settlement beneath the loaded footings on sand & clayey soils.
CO3 To compute lateral earth pressure behind the earth retaining structures by different methods.
CO4 To estimate the factor of safety against failure of slopes by different methods.
CO5 | To determine the bearing capacity of soil , modes of shear failures & Field methods of determining bearing capacity
of soil (SPT & Plate load test).
CO6 To determine the load carrying capacity of single pile & group of piles for different soil conditions.
Note: Answer One Full Question From Each Part
Marks RBT
Q. No. Questions Level CO
Part -A
. . =n ) ) 7.5 L1,L2,L
1a) What are Geophysical methods? Explain Seismic Refraction method with neat sketch. 3 co1
1b) | The following sizes of sampling tube are available in market.
Sample No 1 11 111
Outer diameter (mm) 75 110 50
1.5 1.1,L.2,L
Inner diameter (mm) 72 107 35 3 Ccol
Length (mm) 600 600 600
Out of these which one would you select for obtaining undistributed soil sample from
a base hole apply appropriate technique to get best undisturbed sample.
OR
2a) | Whatis Dewatering? Explain the methods of Dewatering with neat sketch. 7.5 L1,L.2,L co1
3
2b) | Predict the Ground water table given the following data : Depth upto which water is
boiled out 18m, water rise in 1 day= 0.95m. II day =0.86m & III day=0.78m. use the 1.5 L1,L.2,L. co1
hvorslev’s method for predicting ground water table. 3
Part -B
3a) Compare Boussineq’s theory with Westergaard’s theory with logical graph analysis. 1.5 L1,L2,L CO2
3
3b) Explain the principle of New marks chart . 3 L1,§2,L CcOo2
OR
4 a) What are different types of settlement? Explain
Estimate the immediate settlement of a footing of size 2m x3m resting at a depth of
1.5m in sandy soil whose compression modulus is 10 N/mm?. Footing id expected to 1.5 L1,L2,L CO2
transmit a unit pressure of 200 kN/m?. Poisson’s ratio of soil is 0.3 & influence factor 3
for footing is 1.06.
4b) | Saturated clay 8m thick underlies a proposed new building. The existing overburden
pressure at the centre of clay layer is 300kN/m* & load due to new building increases 7.5 L1,L2,L co2
the pressure by 200kN/m? The liquid limit of soil is 75% with field water content 3
=50% & G,= 2.7. Estimate consolidation settlement.
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RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain

L1 : Remembering L2 : Understanding L3 : Applying
L4 : Analysing L5 : Evaluating L6 : Creating
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Scheme of Valuation
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(Tji‘;;‘e'se/ Subject | A pPLIED GEOTECHNICAL Course/Subject Code 18CV62
ENGINEERING
Semester vi®B Scheme CBCS-18
Date 05/07/2021 CIE Test I
Timing 3.00 pm To 4.00 pm Max. Marks 30

Course Outcome Statements : After the successful completion of the course, the students will be able to

CO1 | To plan & execute geotechnical site investigation program for different civil Engineering projects.
CO2 | To plot stress distribution & resulting settlement beneath the loaded footings on sand & clayey soils.
CO3 To compute iateral earth pressure behind the earth retaining structures by different methods.
C0O4 To estimate the factor of safety against failure of slopes by different methods.
CO5 | To determine the bearing capacity of soil, modes of shear failures & Field methods of determining bearing capacity
of soil (SPT & Plate load test).
CO6 To determine the load carrying capacity of single pile & group of piles for different soil conditions.
Note: Answer One Full Question From Each Part
1?(;. Questions ks 11?:3’ 11 cO
Part -A
With the help of sketches explain effects of water table & 7.5 L1,L2,L3
1a) . . . : . CO%
eccentric loading on bearing capacity of soil.
1b) | Explain the field methods of determining bearing capacity of 7.5 L1,L2,L3 cog
soil by SPT (Standard Penetration Test) & Plate load test.
OR
2 a) | Distinguish between general shear failure & local shear failure. 7.5 L1,1.2,L.3 | CO%
2 b) | A foundation 2.0m square is installed 1.2m below ground level 7.5 L1,L.2,L.3
in sandy soil having unit weight of 19.2kN/m” above water table
& submerged unit weight of 10.1kN/m’. If ¢=0 & ¢=30" find
ultimate bearing capacity when CO ¢
i) water table is well below the base of the foundation <
ii) water table rises to foundation level
iii)  water table rises to ground level
Ng=22 & N,=20
Part -B A
3 a) | Explain classification of piles based on function. 7.5 L1,L2,L3 | CO%
What is negative skin friction? How it is estimated in different 7.5 L1,L.2,L.3
3b) : cob
types of soils
OR 1
4 a) | Explain Efficiency of pile group & settlement of piles 7 L1,L2,L3 | CO§
4 b) | A 200mm diameter 8m long piles are used as foundation for a
column in a uniform deposit of medium clay having unconfined 8 L1,L2,L3
compressive strength of 100 kN/m?>. The spacing between the C (6
piles is 500mm there are 9 piles in the ground arranged in a
square pattern calculate the ultimate load capacity of the group
assume adhesion factor =0.9 & Ng=9.




Bapuji Educational Association ®

Bapuji Institute of Engineering and Technology, Davangere—577 004

Department of Civil Engineering

Domain

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive

L1 : Remembering

L2 : Understanding

L3 : Applying

L4 : Analysing

L5 : Evaluating

L6 : Creating

Course Coordinator
(SHANKRAMMA H)

Coo

DQAC

nator

=T e

Program Coordinator
(HOD, Civil)



Scheme of Valuation

Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere-577 004
Department of Civil Enginecring

Course/Subject Title P\QQ\‘%@ Q/\QQ&QQ\(\(\Q@B\ Q\(E@(@\R

 Course/Subject Code

\FNEY

Semester Q(‘q\(\ Q CIE No. @—
Date GS \O 'quﬂ_\. Max. Marks a0
\ () Q) e S0ondn, OF— RO PPR

- ge8

&)

P 508

..pe--g_’
Qusdy s 1O

Odse¥ |

FW)

2\ %Q \

— =

O

O Nipa
\ W) &\

= Qs o O C US 29y,
& = 6_65)

';-\L)\)”D‘

Q

Y eccon hde \oady oo o oo wpﬁl@ﬂiy

Y

Course Coordinator Coo tor
(Faculty in charge) DQA

Program Coordinator
(HOD, Civil)




Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere—577 004
Department of Civil Engineering

Schelif of Valuation

L\ O ),.*' D’Q\‘\

\ \ _ADNOIS
who @ S
L QY sdacdo- ?QQQ&‘(&%QO\K\&@S &
Cae) — e
Coveeaa®a o A0 NP —

> DI orecead?
3> QNRCHLCON (BEReK o)

W) D& A\ = el e

OXE

Course Coordinator Coovydinator Program Coordinator
(Faculty in charge) DGAC (HOD, Civil)




Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere—577 004
Department of Civil Engineering

i

i':-‘l -f-‘:F' e
TSRS
[+ L:Eis’
(St / T hoe
B

A
(.
)

Scheme of Valuation

. Course/Subject Title %QQQ%QA%@—QV\WQ&%’QQM Course/Subject Code '\g CNQ&
Semester QAR Q CIE No. (B_\
Date OR \Mw ) Max. Marks ,Bb
b N 12 & (o O \hxgg
7/) <J_ = )/52 0 W\R‘\IL
ws We 350 o\
5~
W P\SAR toad &
5 1000 Jeaenery Q (NB

a QG’“%@} SO
X .
CORSRON

\c(‘\\Q 0 K)
(&) %\O(\\;ﬂi _ WS

A oyeeax® Qo Sobiuxe

o gy WD AnN AR 0ed “&qg\né& iwgﬁ(mg
SR 0O, VRAG crrourd JFaAL
4 > ?Qm b o\aReg o

s w0 W O’ >3
S@%@é oS on- SR\ ey CTCRE -39

AR é’rem-@@

Courst‘%m/‘diuator Cooldinator Program Coordinator

(Faculty in charge) DD AC (HOD, Civil)

e

V)




Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere—577 004
Department of Civil Engineering

Scheme of Valuation

3D

¥ Sweco W ocowaed oy S o
08 Ao Looap 2 G --
Locd Qror Sodiexe.
N (&Qg e ?Q&\(\Q_\c-q (\33 Q\QQO(‘\‘K d‘Q@(\Qd
@Q\‘L\ ?mWQMQ\l‘\ \OQ)Q’QD e 80099 QA

]

3 3\“%2 Ny oK O 0§ o\ oxoe RO e
AN\

o Secrd o QoA
* e I3 IR e

g o\ DV W FR
opae 08 SRee  owrdodo()

ﬂu_ - Jod Ws‘{ < O

A\ B e\r'@eg@‘*”d

o oC
1R \33@,&
G \QJ\YQ9~

_on
G s g 09 w“‘@“? L
\ L

4,‘
e

RO\

Course goordinator

(Faculty in charge)

Program Coordinator

Coordinator
> (HOD, Civil)

DQAC



- Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere—577 004
Department of Civil Engineering

Scheme of Valuation

Course/Subject Title

Semester

QAN @ CIE No. /@

Date

os\ogvon Max. Marks 30

3 (@)

Lo

R0 6F D to3ed ol FuneR)

s JuseRox o 00X ()
e ‘OQ&)«Qg R\,
% &eenonmy P\
* A0QR0N R 1) Y
s @&QMUQ @\
§ oo YD

3> gy d-00 OO0
. Ao ‘QQ'\{?B

e\ QQr QD
S @ \0 —

¥ CoaurdQ Q

ol @3,9\}@ 8@“ &QGAQ’Q}O
) g(/y\nQ AR 2400 P2 Andne @9’«%&%@
od M o TR LRV QiR gy e R
JOOWES gy A3 neeme} &o ity
R R0\ &ﬂ%{‘&)@(\ (_?_onJQ

Course %uurdinator Cooydinator Program Coordinator
(Faculty in charge) DQAC (HOD, Civil)

MNQG %M@MRQM | Course/Subject Code \R Q)JG D




Bapuji Educational Association ®

Bapuji Institute of Engineering and Technology, Davangere—577 004

Department of Civil Engineering

Scheme of Valuation

PRV S S%‘Q"\Q:Q

" ogcens %
Qsz&

e —

2N
By =

g~ 22—
DO A-R

QQ AL 04

g@ = (ST\F#QQ 3

| \*’YQQ

Cean A\ DS e,
CarY®S~

o0

\ege L@ J

Course gnnrdinator

(Faculty in charge)

Program Coordinator
(HOD, Civil)

Coordiygator
DQA




- Bapuji Educational Association ®
Bapuji Insutute of Engineering and Technology, Davangere-577 004
Department of Civil Engineering

Scheme of Valuation

Course/Subject Title &QR‘QQQ Q’\QD&QQ\S\&W QQ@“@{Q\\ Course/Subject Code \g N 6’ &_
Semester @6\(\ Q CIE No. .
Date o8 \O 8‘\9—9 (B Y . Max. Marks 2

— s

—

DR

u0)

{

l l
i

o \ooiun U o
Ct;)}:v—Ock ‘QQQQ “ q
‘933 ) Cw—\Jd\S%(&

Coursggr-dinator Coordinator Program Coordinator
(Faculty in charge) DQIC (HOD, Civil)




Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere-577 004
Department of Civil Engineering

Scheme of Valuation

X Bloor Kb ey
QuY > QudYrle kCula)
ny B = W2

Pa= 2CeaxIs O 4l
Qo= (PN
X Lor R 0eRNG adFRINMY

Q> Dew B ¢ Qe cuds

o= S05. o™ 1y
&;‘% - ‘W’f\d\“f\ y 2 ‘O/l\
SO JONRN
oFt

Q

Course Coordinator Cﬂ( Program Coordinator
(Faculty in charge) DQA (HOD, Civil)




Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere—-577 004
Department of Civil Engineering

v~ | | [ [ [ [ [ | [ [ ]

%‘t‘l‘:s"/ Subject | A\pPPLIED GEOTECHNICAL Course/Subject Code 18CV62
ENGINEERING
Semester VI*B Scheme CBCS - 18
Date 02/08/2021 CIE Test I
Timing 3.45 pm To 4.45 pm Mazx. Marks 30
Course Outcome Statements : After the successful completion of the course, the students will be able to
COo1 To plan & execute geotechnical site investigation program for different civil Engineering projects.
C0O2 To plot stress distribution & resulting settlement beneath the loaded footings on sand & clayey soils.
CO3 To compute lateral earth pressure behind the earth retaining structures by different methods.
CO4 To estimate the factor of safety against failure of slopes by different methods.
CO5 | To determine the bearing capacity of soil , modes of shear failures & Field methods of determining bearing capacity
of soil (SPT & Plate load test).
CO6 To determine the load carrying capacity of single pile & group of piles for different soil conditions.
Note: Answer One Full Question From Each Part
. Marks RBT
Q. No. Questions Level CcO
Part -A
Explain the causes for slope failure with sketches. Explain Swedish circle method of 7.5 L1,L2,L
1a) ] o . CO4
slices of stability analysis for slopes. 3
1b) | An embankment is inclined at an angle of 35° & height is 15 m. the angle of internal 7.5 L1,L2,L
friction is 15°& the cohesion is 200 kN/m?. y=18kN/m’. Find the factor of safety with 3 CO4
respect to cohesion, if S,=0.06
OR
2a) | Explain Fellinious method of obtaining centre of critical slip surface in the case of 1.8 L1,L2,L CO4
stability analysis of c- soil. 3
2b) | A 5m deep canal has side slopes of 1:1. The properties of soil are C,=20kN/m?,¢,=10",
¢=0.80 & G=2.8. if Taylor’s stability number is 0.108, determine the factor of safety 7.5 L1,L2,L. CO4
with respect to cohesion when the canal runs full. Also find the factor of safety in case 3
of sudden draw down, if the taylot’s stability number for this condition is 0.137.
Part -B
3a) A canal is to be excavated through a soil with C=15 kN/m?2,¢=20°,e=0.9 & G=2.67. the 1.5 L1,L2,L
side slopes is 1 in 1. The depth of canal is 6m. determine the FOS, with respect to 3 CO4
cohesion when canal runs full. What will be the FOS, if the canal is rapidly emptied?
Taylor’s stability numbers are 0.06 & 0.114 respectively with respect to two cases.
A Tm deep canal has side slopes of 1:1. The properties of soil are C,=20kN/m*,p,=15°. 7.5 L1,L2,L
b e=0.9 & G=2.75. if Taylor’s stability number is 0.108, determine the factor of safety 3 CO4
) with respect to cohesion when the canal runs full. Also find the factor of safety in case
of sudden draw down, if the taylor’s stability number for this condition is 0.137/
OR Vi
42) | Anembankment is to be constructed with a soil having C=20kN/m?, ¢=10° & ‘ 7.5 L1,L2,L.
v=19kN/m?. The desired factor of safety with respect to cohesion as well as friction as 3
1.5. determine i) safe height of the desired slope if slope is 2H to 1V. ii) safe angle of
slope if the desired height is 15m. for =10" Taylor’s stability numbets are as follows: CO4
Stability No 0.04 0.08
Slope angle (i) 20 30
4b) | List & enumerate the types of failure in finite slopes. 7.5 L1,L2,L CO4
3
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RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain

L1 : Remembering L2 : Understanding L3 : Applying

L4 : Analysing L5 : Evaluating L6 : Creating
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