d ISemB.E./
B. Tech. / B. Arch.
~ (Tentative)

HI, V & VII Sem B. E. /B. Tech.
I, V,VII & IX Sem B. Arch. °

Il & V Sem MCA

III Sem MBA

Academic Calendar of VTU, Belagavi for ODD Semester of 201 9-2020 (Jul 2019 - Jan 2020

Conunencement of ! g ° (
ODD Semester - 01.08.2019 29.07.2019 29.07.2019 08.08.2019 26.08.2019 0%,09.2019
Last Working day 2 ! . . _ _
* of ODD Semoster 29.11.2019 30.11.2049 30.11.2019 - 05122019 23.12.2019 06.01.2020
Practical 03.12,2019 03.12:2019 - 03.12.2019 e Al 1
Examinations To To - Te = =
e e 13.12.20019 13.12,2019 07.12.2019
P 16.12.22019 16:12.2019 09.12.2019 09.122019 | 27.12.2019 08.01.2020
Examinati To To < To To " To To -
minations 04.01.2020 07.02.2020 28.12:2019 04.01.2020 10.01.2020 22.01.2020°
f : 12.01.2020
| Internship Viva-Voce - - - - " To
. 19.01.2020
|
| Professional training . 3 3 B 3
| / Organization study
| Commencement of 27; 2 : 2 27012020 | 27.002020 01022020
EVEN Semester 27.01.202¢ 10.02.2020 27.01.2020 27.01.2020 2 |

-
.

il

= VI Semester B. E /B. Tech students shall have to undergo Internship for a period of four Wecks.

e [ Semester B. E/ B. Tech / B. Arch Students shall compulserily undergo Induction Program for a peried of 3 Wecks (two phases) as per the schedule given by VTU.
First phase 11 days in first semester and socond phase 10 days in second semester. .

College Time Table shall be arranged for five and a haif week days and planned 1o scco

separately.

The faculty/staff shall be available to undertake any work assigned by the university. :
If any of the above date is declared to be a holiday then the corresponding event will come into effect on the next working day.

Notification regarding Calendar of Events relating to the conduct of University Examination will be issued by

mmodate ..w_..Ew.ﬁ_. transmission slots, the schedule of which will be notified

the Registrar (Evaluation) from time to time.



Academic Calendar of VTU, Belagavi for B. E. I Semester of 2019-2020 (Jul 2019 — Jan 2020)

! ISemB.E./
! B. Tech. / B. Arch.
Commentement o) ODD Semester 19.08.2019
Last Working day 21.12.2019
of ODD Semester (Includes 11 days induction programme)
: ! 23.12.2019
Practical Examinations To
03.01.2020
Theory g.o.w...wouo
Examinations 28.01.2020
Internship Viva-Voce T
Professional training / Organization '
study i B
Commencement of 10.02.2020

EVEN Semester

NOTE
s I Semester B. E/ B. Tech / B. Arch Students shall compulsorily undergo Induction Program for 2 period of 3 Weeks (two phascs) as per the schedule given by VTU.
First phase 11 days in the beginning of first semester and second phase 10 days in the beginning of second semester. ;

1. College Time Table shaR be arranged for five and a half week days and planned to accommodate EDUSAT transmission slots, the schedule of which will be notified
separately.

The faculty/staff shall be available to undertake any work assigned by the university.

If any of the above date is declared to be a holiday then the corresponding event will come into effect on the next working day.

Notification regarding Calendar of Events relating to the conduct of University Examination will be issued by the Registrar (Evaluation) from time to time,

ol ol o




Bapuji Institute o* Engineering and Technology, Davanagere -577004
CALENDER OF m<m2._.m-0_u_u SEMESTER: JULY 2019 —-JAN 2020

PARTICULARS I sem ,V, VIl sem - It &V sem i sem 1l sem
BE/B Tech | BE/B.Tech MCA MBA M.Tech
Commencement of ODD sem 09-08-2019 _ 29-07-2018 29-07-2018 08-08-2019 26-08-2019
Lzast Working Day 21-12-2020 _nwo.”_.“_.vmo“_.w - 30-11-2019 05-12-2019 23-12-2019
1[A Test Series 23-09-2019 111-09-2019 11-09-2019 19-09-2019 —
30-08-2019 117-09-2019 17-09-2019 25-09-2019
2+1A Test Series 04-11-2019 114-10-2019 14-10-2019 21-10-2019 —
09-11-2019 '19-10-2019 19-10-2019 26-10-2019
3¢]A Test Series 13-12-2019 21-11-2019 21-11-2019 27-11-2019 —
. 19-12-2018 | 27-11-2019 27-11-2018 03-12-2019
Practical Examination 23-12-2019 03-12-2019 03-12-2019 e
. 03-01-2020 13-12-2019 07-12-2015 T
Theory Examination 06-01-2020 16-12-2019 09-12-2019 09-12-2019 27-12-2019
I 28-01-2020 07-02-2020 28-12-2019 04-01-2020 10-01-2020
Internship Viva-Voce/ | 12-01-2020
Ssummer Project/ Professional 19-01-2020
training ——— s Bl
Commencementiof 10-02-2020 | 10-02-2020 27-01-2020 27-01-2020 27-01-2020
even sem _ _
- _ - -
DEPARTMENT EVENT TENTATIVE DATE DEPARTMENT EVENT TENTATIVE DATE
Chemical Engineering | Inauguration of ACES 24-08-2019 Mechanical Engg. | Royal Mech forum inauguration 05-09-2019
© [ _Alumni meet 31-08-2019 Technical Talk-1 11-10-2019
Guest lecture-1 07-05-2019 Technical Talk-l 16-11-2019
tndustrial Visit Nwlcw-mo“_.m. Biotechnology Biolit forum activity-I 07 to 21 Aug 2019
i Guest lecture-2 22-16-2019 Biolit Forum Activity Inauguration 17-08-2019
Electronics & Srentgiionday L7 o5 20t Biofit forum actvity-T 18092019
communication EC Forum Inauguration 05-09-2019 Biolit forum activity-ll 30.10-2019
Lecture series 16-09-2019 to 21-09-2019 Biolit forum activity IV 11112019

Basic Science

1* Sem Induction progiamme

1to 10 August 2019

HoDs are informed to:
1. Submit fist of open and _o_‘ognmmm_o:m_ electives offered along with students registered, on or before 10-8- NoB
2. Arrange parents'meet after the 1° ' test series and send the proceedings to the Principals Office.

M..c. Mvesrgt

HOD

‘@\6/\56

w >nmnm3_n

Principal



Bapuji Educational Association ®
Bapuyji 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)

PEO 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.

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

PEQO 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 arecas 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 (17CV53)

Cco Statement

Plan and execute geotechnical site investigation program for civil engineering
17CV53.1 e

Plot stress distribution and resulting settlement beneath the loaded footings on
17CV53.2 :

sandy and clayey soils
17CV53.3 | Compute the lateral earth pressure behind earth retaining structures
17CV53.4 | Estimate the factor of safety against failure of slopes

Determine the bearing capacity of soil and proportion the shallow isolated and
17CV53.5 : ! . )

combined footings for uniform bearing pressure
17CV53.6 | Determine the load carrying capacity of single pile and group of piles

Course Title

Applied Geotechnical Engineering

co PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12
17CV33.1| 2 2 1 1 1 1 2
17CVs3.2| 2 2 1 1 1 1 2
17CVS33 | 2 2 1 1 1 1 2
17CV534 | 2 2 1 1 1 1 2
17CVS835| 2 2 1 1 1 1 2
17CV53.6 | 2 2 1 1 1 1 2
Average 2 2 1 1 1 1 2
CO PSO1 | PSO2
17CV53.1 2 2
17CV53.2 2 2
17CV53.3 2 2
17CV534 | 2 2
17CV535| 2 2
17CV53.6| 2 2
Average 2 2

17




BEA, BIET, Civil Engineering Department.ODD Sem: July-Dec 2019 Timetable

NAME: 38  SEANKRAMMA . SHALAVAR

SUB L: 17CV53, Applied Geotechinical Engineering (A -SEC) : Room no. CV 105

Hours— | 08.00 AM- [ 09.00 AM- | 10.30 AM- [11.30 AM-|
Day] | 09.00 AM | 10.00 AM L] 11.30 AM | 1230 M
MON 17CV53(B) |E| 17CV53(A)

TUE % 17CV53(A)
WED 17CV53(B) u
THU 17CV53(A) R
FRI | 17CVs3@) E
SAT | 17cvs3a) { 170vs3(B) "

3 |}

e Nl —
a 1
TIME TABLE INCHARA
- HOD




cohesionless and cohesive soils by static formula, efficiency of file 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)

L1, L2, L3 L4

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

.

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 isvlated and combined footings for uniform bearing
pressure

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

Text Books:

1. Gopal Ranjan and Rao A.S.R., Basic and Applied Soil Mechanics, New Age
International (P) Ltd., New Delhi.

2. Punmia B C, Soil Mechanics and Foundation Engineering, Laxmi Publications co.,
New Delhi.

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

4,

Braja, M. Das, Geotechnical Engineering; Thomson Business Information India (P)
Ltd., India

Reference Books:

1.
2.

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

NDonald 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
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50. will be treated as malpractice.

n eg, 42+8

Any revealing of identification. appeal to evaluator and /or equations writte

Note : 1. On completing vour answers, compulsorily draw diagonal vross lines on the remaining blank pages.
2

Important

GBS GHENE

usw [nlgloh 7 [cl o 306 17CV53

Fifth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Applied Geotechnical Engineering

Time: 3 hrs. Max. Marks: 100

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

Module-1
1 a. What are the objectives of soil exploration? (06 Marks)
With a neat sketch, explain seismic refraction method of soil exploration. (08 Marks)

c.  What is the necessity of dewatering? Explain electro-Osmosis method of dewatering.
(06 Marks)

OR
2 a. Define the following terms with reference to a sampling tube with a neat sketch:
i) Inside clearance
iiy  Outside clearance
iili)  Arearatio

iv)  Recovery ratio. (08 Marks)
What is stabilization of bore holes? Explain any one method. (06 Marks)
c. List and explain types of soil samples. (06 Marks)

Moduie-2
3 a. Derive the equation for vertical stress below the centre of a circular area with uniform load

intensity *q’. (08 Marks)
b. Define Isobar. Construct an Isobar for a vertical stress of 40kN/m”, when ground surface is
subjected to a concentrated load of 1000kN. (08 Marks)

¢. Estimate the immediate settlement of a footing of size 2m x 3m resting at a depth of 2m in a
sandy soil whose compression modulus is 10N/mm” and the footing is expected to transmit a

unit pressure of 160kN/m’. Assume p = 0.28 and l¢=1.06. (04 Marks)

OR
4 a. Explainthe construction and use of Newmark’s chart. (08 Marks)
b. Explain contact pressure distribution in soils. (06 Marks)

¢. A square footing 1.2m x 1.2m rests on a saturated clay layer 4m deep. The soil properties
are Wi, = 30%, Vsa = I7.8kN/m3, w = 28% and G = 2.68. Determine primary consolidation

settlement if the footing carries a load of 300kN. (06 Marks)
Module-3

5 a. Define with neat sketches at rest. active and passive earth pressures. {06 Marks)

b.  Explain Culmann’s graphical method of finding out the active earth pressure. (06 Marks)

¢. A retaining wall retains a cohesionless backfill with a height of 7.5m. The top 3m of the
backfill has unit weight of 18kN/Nm’ and ¢ = 30°. Lower 4.5m of the backfill has unit

weight of 24kN/m’ and ¢ = 20°. Obtain pressure distribution diagram and determine the
total active pressure and its point of application. (08 Marks)

I of2
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OR
Explain Fellinious method of obtaining centre of critical slip surface in the case of stability
analysis ot C-¢ soil. (08 Marks)
Explain the causes for slope failure and also list the type of slope failures. (06 Marks)

A 5m deep canal has side slopes of 1:1. The propetxties of soil are C, = 20 kN/m?, dy = 10°,
e = 0.80 and G = 2.8. If Taylor’s stability number is 0.108, determine the factor of safety
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. (06 Marks)

Module-4
Define: Ultimate bearing capacity, net ultimate bearing capacity and sate bearing capacity.
(06 Marks)
Explain plate load test with a neat sketch. (08 Marks)

A foundation 2.0m square is installed 1.2m below ground level in sandy soil having unit
weight of 19.2kN/m” above water table and submerged unit weight of 10.1kN/m>. If C =0,
and ¢ = 30°, find ultimate bearing capacity when

i) Water table is well below the base of the foundation,

i)  Water table rises to foundation level,

iii) Water table rises to ground level.

Take Ny = 22 and N, = 20. (06 Marks)
OR

Distinguish between general shear failure and local shear failure. (06 Marks)
Explain with a neat sketch the effect of ground water table and eccentricity on bearing
capacity. (08 Marks)
How do you conduct SPT? What are the corrections applied to observed ‘N’ values?

(06 Marks)

Module-5

Explain classification of piles based on function. (06 Marks)
Explain negative skin friction in pile foundation. (06 Marks)

Design a square pile group to carry 400kN of load in clay with an unconfined compressive
strength of 60kN/m”. The piles are 30cms diameter and 6m long. Adhesion factor may be
taken as 0.6. (08 Marks)

OR
Write short notes on any four of the following:
Pile load test
Under reamed piles
Settlement of piles
Efficiency of pile group
Group capacity of piles. (20 Marks)

* bk %k
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50, will be treated as malpractice.

Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1, On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2

CBESISGHENE

USN J 15CV53

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 1S : 6403 is permitted.

Module-1
1 a. Enumerate the objectives ot subsurface exploration. (04 Marks)
b. Explain with reference to soil surplus : Arearatio , 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 raise 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 arc the
tests conducted on these samples in the laboratory? (05 Marks)
b. Explain ‘Seismic rcfraction mcthod’™ of soil exploration, with a necat sketch on its
mcchanisim. (06 Marks)
c. What is a Bore hole log? List the information recorded in-it. (05 Marks)
Module-2
3 a. What do you understand by ‘Pressurc 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 size 2m x 3m resting at a depth of 1.5m in
sandy soil whose compression 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 proposed new building. The cxisting overburden
pressurc 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 settlcment. (08 Marks)
Module-3
5 a. Explain step by step procedurc of Culmann’s graphical construction for determination of
Active pressure. (04 Marks)
b. A 4.5m high retaining wall retains a cohesive soil with C = 10kN/m* , ¢ = 20° and
y = 16kN/m’. Caleulate the depth of tension cracks and critical depth. (04 Marks)

¢. A retaining wall 6.6m high retains a cohesionless soil whose properties are
$=25", G=26ande=0.6. The water table is at n depth of 2.Im below GL. Draw the
carth pressure diagram and calculate magnitude and position of active earth pressure above

the base of the wall. (08 Marks)
1 of 2
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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 propertics 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 , Safc bearing capacity and Allowable bearing pressurc.

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

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

Module-5
Classify the pile foundations according to matcrial 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. plle is driven in uniform deposit of sand with ¢ = 40°. The W.T is at
great depth. The average dry unit weight of sand is | 8kN/m’. Using Nq = 137, calculate the
safc lad capacity of single pile with a FS = 2.5 and anglc of wall friction (8) = 30°. (08 Marks)

OR
What is meant by efficiency of pile groups? Discuss Feld’s rule for its determination.
(04 Marks)
What is Negative friction? Undct 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 spacing of 1.2m c/c The soil is 14m
deep clay with unconfined strcng,th of 100kN/m* , r = 16kN/m’ and r' = 9kN/m’ with
adhesion factor (o) = 0.7. W.T is Im below GL. Use a FS =2.5. (08 Marks)

L ]
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50, will be treated as malpractice.

Any revealing ol identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2

USN L 10CV54

Fifth Semester B.E. Degree Examination, Dec.2017/Jan.2018
Geotechnical Engineering - |

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, selecting atleast TWO questions from each part.

PART — A
1 a. Explain three phase system of soil, with a sketch. Differentinte between void ratio and
percentage voids. (06 Marks)
b.  With usual notation show that
Gw
= —. (06 Marks)
Sr

c. Soil sample in its natural state is fully saturated with a water content of 30%. Determine the
void ratio, dry unit weight and wet unit wci;;ht. Also calculate total weight of water required
to fully saturate a soil mass of velume 50m’. Take G = 2.60. (08 Marks)

2 a. Determine the moisture content of soil sample by Pycnometer method. At what situation

this method is preferred? (07 Marks)
b. Discuss advantages and limitations of sedimentation analysis. Explain the corrections to be
applied to Hydrometer readings. (07 Marks)

c. A dry sample of weight 50gms is mixed with distilled water to prepare a suspension of
1000 m( for hydrometer analysis. The reading of the hydrometer taken after 5 minutes is 25
and the depth of the centre of the bulb below the water surface when the hydrometer was in
the jar was [50mm. The volume of the hydrometer 62m( and cross section area of Jar
55 cm®. Assuming G = 2.68 and = 1.0 % 107 g-sec/cin”. Determine the co-ordinates of the
point corresponding to above observation. (06 Marks)

3 a. With a neat sketch, explain plasticity chart and describe its use in classifying fine grained

soil. (06 Marks)
b. Explain with neat sketches, the structure of the following minerals :
i) Kaolinite i} Montmorillonite, (06 Marks)
c¢. Following are the results obtained from the tests conducted on two soils A and B. Classify
them as per IS classification system. Show the salient steps involved. (08 Marks)
Soil | LL | PL | % Retained % Retained on Cu | Cc
on IS 75 pm Sieve IS 4.75 mm Sieve
A 110} 50 40 Zero - -
B | - - 97 05 712

4 a. State Darcy’s Law. With a neat sketch, derive an expression for the co-cfficient of

petimeability of a soil in a falling head permeability test. (08 Marks)
b. Explain the factors affecting the permeability of soil. (06 Msirks)
¢. A sample of soil for constant head permeability test yielded the following data :

i) Diameter of sample = 7.6cm.

ii) Length of sample = 20cm.

iii) Head causing the flow = | 5c¢m.

iv) Quantity ot water collected in [0min = 150 CC.

1 of2
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Assume G =2.65 , 4= | 8kN/m”.
Determine @ i) Co-efficient of Permeability i) Discharge velocity it} Scepage

Velocity. (06 Marks)
PART - B
Explain Mohr - Coulomb failure theory of soils. Sketch Coulomb failure envelope for pure
sand and pure clay. (06 Marks)
Explain the [oilowing terms : 1) Sensitivity and Thixotropy of clay.
ii)  Total, neutral and effective stresses in soils. (06 Marks)

Two identical specimens 4cm diameter and 8cm height of partly saturated compacted soil
are tested in a triaxial ceil under undrained conditions. The first specimen failed at deviator
load of 720N under a ceil pressure of 100kN/m”. Second specimen failed at deviator load of
915N under a cell pressure of 200kN/m”. The increase in the volume of first specimen at
failure is 1.2m( and shortens by 0.6¢em. The increase in the volume of second specimen at
failure is 1.6m( and shortens by 0.8cm. Determing apparent cohesion and angle of shearing
resistance by analytical method. (08 Marks)

Obtain the value of compactive eriergy imported to the soil during Light compaction and
Heavy compaction test. (04 Marks)
What are the objectives of Compaction? Discuss the factors affecting compaction.

(06 Marks)
Following are the results obtained froim a standard compaction test :

Water content, W(%) 1351202 25 [ 35| 45
Bulk unit weight , 7 kN/An® | 10.3]19.4 | 18.8 18 | 17.2
Plot compaction curve and obtain maximum dry unit weight and OMC. Also plot 100%

saturation line. Show specimen caiculation. G = 2.65. (10 Marks)
Define the following terms : i) Compression index i) Co-cfficient of compressibility
iii) Co-efficient of volume compressibility. (06 Marks)
Explain with a neat sketch, Casagrande’s method of obtammg Pre — consolidation pressure.

06 Marks)

A saturated soil stratum 5m thick lies above an 1mpt,rvmus stmlum It has a compressnon
index of 0.25 and ¢o- Lﬁll..lel’lt of Permeability 3.2 x 10 mm/sec. Ff void ratio is 1.90 at a
normal stress ot (.15N/mm>. Compute i) void ratio due to increase in stress to 0. 2N/mm?

i) settlement of “$0il stratum due to above increase in stress. (08 Marks)
List the mérits and demerits of Triaxial shear test over Direct shear test. .- (06 Marks)
Explain the determination of co-efticient of consolidation by square toot of time fitting
method. (06 Marks)

In a direct shear test on a specimen of clean dry sand a normal stress of 200kN/m* was

applied and failure occurred at a shear stress of 140kN/m’. Determine i) Angle of shearing

resistance i) Principal stresses during failure  iii)  Direction of principal p!ah’es:with
“respect to plane to shearing.

Draw a neat sketch of Mohr circle showing the directions of Major and Minor pt. mupal

planes with reference to shearing. (08 Marks)
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APPLIED GEOTECHNICAL . 15CV53
Course/Subject Title | ENGINEERING Course/Subject Code /17CV53
Semester V"A&B Scheme CBCS-18
Date 12/09/2019 CIE No. I
Time 9:00 am — 10:00 am Max. Marks 30

Course Outcome Statements : After the successful completion of the course, the students will be able to
CO1 To plan and execute geotechnical site investigation program for different civil engineering projects.
CO2 | To plot stress distribution and resulling settlement beneath the loaded [ootings on sand and clayey soils.
Cc0o3 To compute lateral earth pressure behind the carth retaining structures by different methods.
CO4 To estimate the factor of safely against failure of slopes by different methods.
CO5 To determine the bearing capacity of soil and achieve proficiency in proportioning the shallow isolated and combined footings for uniform bearing
Pressure,
CO6 To determine the load carrying capacity of single pile and group of piles for different soil conditions,
’.
Note : ANSWER o NE FulL S LVESTION FROM EacH PAET -
Q. . RBT
No. Question Marks Level Cco
Part A
1 a) | List the indirect methods of soil exploration & explain with neat sketch electrical resistivity 7 12.13 1
method of soil exploration. i
1b) | A sampling tube has inner diameter of 70 mm & cutting edge diameter of 68 mm, its
outside diameter are 72 mm & 7i1 mm respectively, determine area ratio, inside clearance, 8 L3.L4 1
outside clearance of the sampler this tube is pushed at the bottom of the borehole to a ’
distance of 550 mm with length of sample recorded being 530 mm, find the recovery ratio
OR
2a) | What is dewatering? Write the objectives of dewatering, list the methods of dewatering
! ; . " : 8 L2,1L3 1
techniques used in the field, explain any one method with a neat sketch
2b) | A seismic refraction study of an area has given the following data
Distance from impact point to geophone (m) | 15 30 60 90 120 [
Time to receive wave (sec) 0.025 | 0.05 | 0.10 0.11 0.12 ‘ 7 L3,L4 |
Determine the seismic velocity for the surface layer & underlying also determine the
thickness of upper layer
Part B
3 a) | List the semi direct methods of soil exploration & explain with neat sketch of wash boring
. - : _ : 8 L1,L2 1
method (write advantages & disadvantages of wash boring method)
3b) | Establish the location of ground water in a clayey strata, water in bore was boiled out to a
depth of 10.67m below ground surface & rise of water recorded at 24 hours interval h,=64 7 L3,14 1
cm hy=57.9 cm & h;=51.8 cm
OR
4a) | What is soil exploration? What are objectives of soil exploration & explain direct method
. ) ; ; . 8 L1,L2 |
of soil exploration (write advantages, disadvantages & limitations
L4 b) | What are samples? List & explain the types of samples 7 L2,13 1

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain

L1: Remembering L2 : Understanding L3 : Applying

LA : Analysing L5 : Evaluating L6 : Creating
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APPLIED GEOTECHNICAL . 15CV53
Course/Subject Title | ENGINEERING Course/Subject Code | /{7¢y33
Semester V"A&B Scheme CBCS-18
Date 22/10/2019 CIE No. II
Time 9:00 am — 10:00 am Max. Marks 30

Course Outcome Statements : After the successful completion of the course, the students will be able to
cO1 "To plan and execute geotechnical site investigation program for different civil engincering projects.
[8(6) To plot stress distribution and resulting settlement bencath the loaded footings on sand and clayey soils.
c03 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,
COs To determine Lhe bearing capacity of soil and achieve proficiency in proportioning the shallow isolated and combined foolings for uniform bearing
pressure,
CO6 To determine the load carrying capacity of single pile and group of piles for different soil conditions.

Note : Note : Answer one Full Question From Each Part
Q. g RBT
No. Question Marks Level CcO
Part A
1a) | Drive the expression for vertical stress and shear by using Boussinesq’s theory. Also write
. ; ’ 8 L2,L3 2
expression for Westerguard’s theory.
1b) | What is New mark’s influence chat & also describe construction procedure for New mark’s
e 7 L1,L2 2
influence chat.
OR
2a) | Whatare the type of settlement? Explain them with equations. 7 L1,L2 2
2b) | A soft, normally consolidated clay layer 18 m thick. The natural water content. Saturated unit
weights specific gravity & liquid limit are 45%, 18 KkN/m®,2.70 & 63% respectively. The vertical 8 LALS5 5
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 of the foundation.
Part B
3 a) | Explain the i) stress Isobar or pressure bulb ii) uniformly load rectangular area iii) Equivalent
. 8 L1,L.2 2
point load method
3b) | A concentrated load of 300 kN acts on the surface of a homogeneous soil mass of large extent.
Find the stress intensity at a depth of 10 m i) directly under the load. ii) at a horizontal 7 L4,L5 2
distance 7.5 m. use Boussinesq’s equation.
OR
4 a) | Generalize the assumptions made by Terzagh’s bearing capacity theory for development of
bearing capacity equation? Also write equation of square footing, rectangular footing, circular 7 L1,L2 5
footing.
4b) | What will be the net ultimate bearing capacity of sand having $=36" & Y=19kN/m" for (i)
1.5m strip foundation & (ii) 1.5mx1.5m square footing . the footing are placed at a depth 1.5m
below ground level. Assume F.§=3. Use Terzaghi’s equations
N, N, Ny 8 L4,L5 5
35’ 57.8 414 42.4
40° 95.7 81.3 100.4
RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain
L1 : Remembering L2 : Understanding L3 : Applying
L4 : Analysing L5 : Evaluating L6 : Creating l( g L/%
— \/ .
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] ] APPLIED GEOTECHNICAL ) 15CV53
Course/Subject Title | ENGINEERING Course/Subject Code | /{70353
Semester V"A&B Scheme CBCS- 18
Date 26/11/2019 CIE No. 11
Time 9:00 am — 10:00 am Max. Marks 30
Course Qutcome Statements : After the successful completion of the course, the students will be able to
Ccol1 To plan and execute geotechnical site investigation program for different civil engineering projects.
CcO2 To plot stress distribution and resulting settlement beneath the loaded footings on sand and clayey soils __
co3 To compute lateral earth pressure behind the earth retaining structures by different methods. |
CO4 To estimate the factor of salety against [ailure of slopes by different methods.
CcOs To determine the bearing capacity of soil and achieve proficiency in proportioning the shallow isolated and combined footings for uniform bearing
pressure.
CO6 To determine the load carrying capacity of single pile and group of piles for different soil conditions. _l

& _
Note : Answer one Full Question From Each Part _
Q. , RBT
No. Question Marks Level CcO
Part A
1 a) | Define with neat sketch At rest, Active & Passive earth pressure. 7 L1,L2 3

1 b) | A 6m high retaining wall retains sand in following states

(i)Loose state e=0.60 & $=30°, (ii) Dense state e=0.40 & $p=42°

Determine the active & passive earth pressure in two cases. Also compare the ratio of
active & passive earth pressure. Take G=2.67

8 L2,L.3 3

OR

2 a) | Explain Rankine’s theory for calculating active earth pressu'fe for cohesive backfill & also

write critical depth of excavated in clay. i e 4

2b) | A retaining wall of 5m height & having a smooth vertical back has retains a clay backfill
having the following propetties..

C=10 kN/m?, $=20°, Y=16.8 kN/m"’. It is expected that tension cracks may be develop to the
full theoretical depth, calculate the total active earth force acting on the wall.

& Part B

7 L2,L3 3

3a) | Classify the various type of piles based on materials & function. 8 Li1,L2 6

3b) | A concrete pile 300mm diameter is driven into a homogeneous consolidated clay deposit
(unit cohesion C,=40 kKN/m? &adhesion factor 0=0.7). if the embedded length is 10m, 7 L2,L3 6
calculate the safe load. take factor of safety F.S =2.5.

OR

[ 4a) | Wirte note on (i) Negative skin friction (ii) construction & working of under reamed piles. 8 L1,L2 6

4 b) | A square group of 9 piles was driven into soft clay extending to large depth. The diameter
& length of the piles were 350mm & 10m respectively.if the unconfined compression
strength of the clay is 90 kN/m%, & pile spacing is 1.1m centre to centre, what is the 7 L2,L3 6
capacity of the group ? Assume a factor of safety of (F.S) 2.5 and adhesion factor of a
=0.75.

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain

Ll : Remembering L2 : Understanding L3 : Applying
L4 : Analysing h_S . Evaluating L6 : Creating ” g (2 b ]
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Subject Title APPLIED GEOTECHNICAL ENGINEERING Subject Code

15CV53/1
7CV53

Semester V Sem A section & B section Scheme

CBCS

Starting Date 24/10/2019 Assignment number

I

Last Date 09/112019 Max. Marks

10

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

Co1 To plan and execute geotechnical site investigation program for different civil engineering projects.

Co2 To plot stress distribution and resulting settlement beneath the loaded footings on sand and clayey soils.

Co3 [To compute lateral earth pressure behind the earth retaining structures by different methods.

Co4 T'o estimate the factor of safety against failure of slopes by different methods.

uniform bearing pressure.

Cos5 To determine the bearing capacity of soil and achieve proficiency in proportioning the shallow isolated and combined foolings for

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

Note: Answer all the above Questions.

Q. No. Question Marks

RBT
Level

CO

Compare coulomb’s earth pressure theory over Rankin’s Earth pressure theory.

L2,L3 cody

Determine the active earth pressure using Rebhann’s & culmann’s graphical method.

12,13 coh{

Define with neat sketch Earth pressure at Rest, Active & passive Earth pressure. 2

L2,L3 CO}‘

Bl W N —

Define Finite slope. What are the causes for slope failure & also list various types of slope 2
failures with sketches.

L2, L3 c&T

5 Explain the procedure for determination of factor of safety using method of slices for C-¢ 2
soil.

L2, L3 cot‘

6 Explain Swedish method of slices of stability analysis of slopes. 2

L2,13 C011

7 A retaining wall 8m high with a smooth vertical back, retains a clay backfill with C=15 2
KN/m?, $=15° & Y=18 kN/m?. Calculate the total active thrust on the wall assuming that
tension cracks may developed to the theoretical depth,

L3,L4 COB‘

8 A 7m deep canal has side slope of 1:1. The properties of soil are C,=20 kN/m™ $,=15" 2
€=0.9 & G=2.75. if Taylor’s stability number is 0.108, determine the factor of safety with
respect to cohesion when canal runs full. Also find the factor of safety in case of sudden
draw down, if the Taylor’s stability number number for this condition is 0.137

L3,L4 CO?H

9 An embankment is inclined at an angle of 35° & its height is 15m. the angle of shearing 2
resistance is 15° & cohesion intercept is 40 kKN/m®, The unit weight of soil is 18 kN/m® Find
the factor of safety with respect to cohesion. Consider Taylor’s stability number as 0.06.

L3,L4 COS,‘

10 A retaining wall with a smooth vertical back is 6m high & retains cohesion less soil with a 2
bulk unit weight of 18 KN/m’ & $=30°. The top of the soil is level with the top of the wall &
is horizontal. If the soil surface carries a uniformly distributed load of 5 kN/m?. Determine

using Rankine’s theory, the total active earth thrust & draw the active pressure distribution
diagram.

oy | “OU

RBT (Revised Bloom’s Taxonomy) Levels

L1 : Remembering L2 : Understanding L3 : Applying

L4 : Analysing L5 : Evaluating L¢ : Creating g S: B.?_ .

Course Efum‘dinator afor - Program Coordinator
(SHANKRAMMA H) DQAC \’ (HOD, Civil)
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Subject (Course) Title APPLIED GEOTECHNICAL
ENGINEERING &

Subject (Course) Code 17CVS53 .

Semester VIA
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% CO marks distribution in CIE

% 20
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4
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| I
o]
co1 co2 co3 co4 cos CO6
I L) 31.58 23.68 15.79 5.26 7.89 15.79
% of Students reaching more than the
target
120
100
S g0
3
S 60
o
o 40
o.
20
9 co1 CO2 CO3 CcO4 CO5 CO86
w CIE 92 86 96 100 92 89
SEE 43 43 43 43 43 43




Target vs Class Average
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