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Bapuiji Institute of Engineering and Technology
CALENDAR OF EVEN SEMESTER: FEBRUARY 2020 to JULY-2020

PARTICULARS Il sem IV & VI sem VIl sem 1l sem IV sem Vi sem Il sem IV sem li Sem IV Sem
BE/B Tech BE/B Tech BE/B. Tech MCA MCA MCA M. Tech M. Tech MBA MBA
Commencement of
EVEN semester 10-02-2020 10-02-2020 10-02-2020 05-03-2020 05-03-2020 27-01-2020 05-03-2020 27-01-2020 14-02-2020 10-02-2020
Last Working Day 01-06-2020 01-06-2020 01-06-2020 22-06-2020 22-06-2020 20-05-2020 22-06-2020 20-05-2020 05-06-2020 01-06-2020
15t 1A Test Series 18-03-2020 18-03-2020 18-03-2020 20-04-2020 20-04-2020 L 20-04-2020 L 26-03-2020 26-03-2020
24-03-2020 24-03-2020 24-03-2020 22-04-2020 22-04-2020 22-04-2020 28-03-2020 28-03-2020
2nd 1A Test Series 24-04-2020 24-04-2020 24-04-2020 21-05-2020 21-05-2020 L 21-05-2020 L 27-04-2020 27-04-2020
30-04-2020 30-04-2020 30-04-2020 23-05-2020 23-05-2020 23-05-2020 28-04-2020 29-04-2020
34 |A Test Series 23-05-2020 23-05-2020 23-05-2020 18-06-2020 18-06-2020 | 18-06-2020 L 26-05-2020 26-05-2020
30-05-2020 30-05-2020 30-05-2020 20-06-2020 20-06-2020 20-06-2020 28-05-2020 28-05-2020
Practical Examination 03-06-2020 03-06-2020 L 25-06-2020 24-06-2020 | 25-06-2020 L L o
13-06-2020 13-06-2020 30-06-2020 29-06-2020 30-06-2020
L, 15-06-2020 15-06-2020 03-06-2020 01-07-2020 03-07-2020 01-07-2020 03-06-2020 08-06-2020 03-06-2020
IheokyjEamnation 04-07-2020 | 20-07-2020 11-06-2020 11-07-2020 11-07-2020 T 11-07-2020 10-06-2020 20-06-2020 28-06-2020
Project Viva-Voce/ 22-05-2020 13-07-2020 12-06-2020 23-06-2020 01-04-2020
Summer Project/ Professional . 15-06-2020 o o 30-05-2020 31-07-2020 25-06-2020 21-07-2020 15-04-2020
training R 20-06-2020 (submission of (Submission of {Submission of
report to VTU) report to VTU) report to VTU)
Commencement of Odd sem 27-07-2020 27-07-2020 27-07-2020 27-07-2020 27-07-2020 — 03-08-2020 _ 27-07-2020 —
DEPARTMENT EVENT TENTATIVE DATE DEPARTMENT EVENT TENTATIVE DATE
Textile Technology Special Lecture on English Communication 20-02-2020 MCA Seminar 20-03-2020
Industrial Visit for pre final year students 28/29-02-2020 Workshop 23-04-2020
Yoga for Holistic life 02052020 Student Seminar/Group Discussion 15-05-2020
Texcreative-20, National level Technical Symposium 13/14-03-2020 P 10.06-2020
SpeclLeciurelon[CaIm NHEpont oale 00 Departments of | Student Induction Program (SIP) for First Year Students (Il Semester) & AICTE 10-02-2020 to
Expert Lecture on Position of Spinning Industry 272:04- 2020 Mathematics Activity Points Program for First Year Students of 2019-20 batch. (Il Sem) 17-02-2020
Waste Management 09-05-2020 Physics, National Science Day 28-02-2020
L % orchop oo 222500 9070 Chemistry National Conference on “Recent Developments in Physical, Chemical One and 20-03-2020
Instrpmentatiog Jechnical Talkl 28:03-2020 Mathematical Sciences(NCRPCM-2020)”
Engineering Industrial Visit 03/04-04-2020 “Technology Barrier Reduction Program (TBRP) 2020” for Rural Government 15-04-2020 to
INIECH -2020 29/30:04-2020 High School 10th Standard Kannada Medium Students. 05-05-2020
jicehnicalialc] 02 95> 2020 Chemical Guest lecture - | 27-02-2020
H_oninm_. & Electronics | Technical Talk 15/29-02-2020 Engineering Industrial Visit 06-03-2020
Engineering Three days Faculty Development Programme om\om-om-momo. Guest lectare — Il 20-03-2020
Impulse State Level Technical Symposium 27-03-2020  *- Workshop on soft skills 03-04-2020
Technical Talk TERE2020 Sports {Interdepartmental) 18-04-2020
e "umﬂmﬂq_:m”ﬁ SROMs Events MM\ MW.MWWMONO Electronics & NB Cup Cricket Tournament Inauguration 24-02-2020
io Technology Engg. nvited lecture -02- ication == sl 29/02/2020
One week Hands on Training 03/09-03-2020 M“M.ﬁmww”w:o Visit to 11Sc Open Day 2020 / Industrial Visit Nm“w\homo
Brainstorm Sessions every week - E-Utsav 2020, Papyrus-A State level paper presentation for UG and PG students | 08-09/05/2020
EC Forum valedictory 16-05-2020
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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)

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.

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 Ground Improvement Techniques

30

CO Statement
17CV654.1 | Explain the formation and development of ground
17CV654.2 | Explain the compaction methods for ground improvement
17CV654.3 | Explain the drainage and dewatering methods o
] 17CV654.4 | Apply the chemical modification techniques for soil stabilization
1TCV654.5 Explain vibration methods, and grouting and injection techniques for ground
improvement
17CV654.6 | Apply geosynthetics and soil reinforcement methods for stabilization
Course Title Ground Improvement Techniques
CoO PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS8 | PO9 | PO10 | PO11 | PO12
17CV654.1 | 2 2 1 2
17CV654.2 | 2 2 1 2
17CV654.3 | 2 2 1 2
17CV654.4 | 2 2 1 2
17CV654.5 | 2 2 1 2
17CVé654.6 | 2 2 1 2
Average 2 2 1 2
co PSO1 | PSO2
17CV654.1 2 2
17cvesdz| 2 | 2
17CvV6543 | 2 2
17CV654.4 | 2 2
17CV654.5 | 2 2
17CV654.6 2 2
Average 2 2
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B. E. CIVIL ENGINEERING
Choice Bascd Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VI

GROUND IMPROVEMENT TECHNIQUES

Course Code 1§CV6dq4 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits _ 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

I. Understand the fundamental concepts of ground improvement techniques

2. Apply knowledge of mathematics, Science and Geotechnical Enginecring to solve problems in the ficld of
modification of ground required for construction of civil engineering structurcs.

3. Understand the concepts of chemical compaction, grouting and other miscellaneous methods.

4. Impart the knowledge of geo synthetics, vibration, grouting and Injection.

Module -1

Formation and Revelopment of Ground : Introduction, Formation of Rock, soil and soil profile, Soil
distribution in India, Alterations of ground after formation, Reclaimed soils, Natural offshore deposits;
Ground Improvement Potential — Hazardous ground conditions, poor ground conditions, favourable ground
conditions, Alternative Approaches, Geotechnical processes.

Compaction:  Introduction, compaction mechanics, Ficld procedure, surface compaction, Dynamic
Compaction, sclection of field compaction procedures, compaction quality control.

Module -2

Drainage Methods: Introduction, Seepage, filter requirements, ground water and scepage control, methods of
dewatering systems, Design of dewatering system including pipe line effects of dewatering. Drains, different
types of drains. ;

Pre-compression and Vertical Drains: lmportance, Vertical drains, Sand drains, Drainage of slopes, Electro
kinetic dewatcring, Preloading.

Module -3

Chemical Modification-1: Decfinition, cement stabilization, sandwich technique, admixtures. Hydration —
effect of cement stabilization on permeability, Swelling and shrinkage and strength and deformation
characteristics. Criteria for cement stabilization. Stabilization using Fly ash.

Chemical Modification-li: Lime stabilization — suitability, process, criteria for lime stabilization. Other
chemicals like chlprides, hydroxides, lignin and hydrofluoric acid. Propertics of chemical components,
reactions and cffects. Bitumen, tar or asphalt in stabilization.

Module -4

Vibration Mcthoeds: Introduction, Vibro compaction — blasting, vibratory probe, Vibro displacement
compaction — displacement piles, vibro flotation, sand compaction piles, stone columns, heavy tamping
Grouting And Injection: Introduction, Effect of grouting. Chemicals and materials used. Types of grouting.
Grouting procedure, Applications of grouting,

Module -5

Geosynthetics:  Introduction, Geosynthetic types, propertics of  Geosynthetics — materials and fibre
properties, Geometrical aspects, mechanical properties, Hydraulic properties, Durability : Applications of
Geosynthetics - Separation, Filtration and Fluid Transmission, Reinforcement,

Miscellancous Mecthods (Only Concepts & Uses): Soil reinforcement, Thermal methods, Ground
improvement by confinement — Crib walls, Gabions and Mattresses, Anchors, Rock bolts and soil nailing.
Stone Column. Micro piles.

Course Outcomes: After studying this course, students will be able to:

1. Give solutions to solve various problems associated with soil formations having less strength.

2. Usc effectively the various methods of ground improvement techniques depending upon the requircments.

3. utilize properly the locally available materials and techniques for ground improvement so that economy
in the desizn o®foundations of various civil engincering structures

Question paper pattern:
o 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. Purushothama Raj P, “Ground Improvement Techniques”, Laxmi Publications, New Delhi,
2. Koerner R.M, “Construction and Geotechnical Method in Foundation Engineering”, McGraw Hill Pub. Co.

Reference Books:

1. Bell, F.G., “Methods of treatment of unstable ground”, Butterworths, London.

2. Nelson I.D. and Miller D.J, “Expansive soils”, John Wiley and Sons.

3. Ingles. C.G. aflfl Metcalf J B . “Soil Stabilization; Principles and Practice”, Butterworths

4. Manfred llausmann , “Engineering principles of ground modification”, McGraw Hill Pub. Co..
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For More Question Papers Visit - www.pediawikiblog.com
15CV654

Sixth Semester B.E. Degree Examination, June/July 2018
Ground Improvement Techniques

Time: 3 hrs. Max. Marks: 80

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

Module-1
1 a. Classify the ground improvement techniques and discuss their suitability. (08 Marks)
b. If in a project unsuitable soil conditions encountered, what are the possible alternate
solutions of ground modification? (08 Marks)
OR
2 a Explain the effects of compaction on compressibility and permeability properties of soil.
(08 Marls)
b. With a sketch, explain dynamic compaction. (08 Marks)
Module-2
3 a. DBriefly explain different methods of dewatering techniques. (08 Marks)
b. Explain Electro — Osmosis dewatering and stabilization technique. What is the purpose of
replacing electrodes during Electro — Osmosis dewateriigz? (08 Marks)
OR
4 a. With a neat sketch, explain preloading technique with vertical drains of ground improvement
techniques. (08 Marks)
b. Why drainage of slope is necessary? Give reasons. (08 Maiks)
Module-3
S a. Discuss short term and long term soil — lime reaction, when lime is used as stabilizer and
what are the engineering benefits of lime stabilization? (08 Marks)
b. Describe Cement stabilization. What are the engineering properties of cement additives to
soil as stabilizer? (08 Marlks)
6 a Explain how fly ash is beneficial in combination with other materials for effective
stabilization. (08 Marks)
b. Write short notes on - i) Chlorides stabilization i) Bitumen stabilization. (08 Marks)
Module-4 »
7 a. Explain Plasting method of stabilization. Bring out the advantages of this method. (08 Marks)
b. What are Stone columns? Explain the process of installation. (08 Marks)
OR
8 a. Give the classification of grouting methods for soils. Describe it in brief. (08 Marks)
h. What are the applications of grouting? Explain them briefly. (08 Marks)
Module-5
9 a. Listthe properties of geosynthetics. Explain any two. (08 Marks)
b. Explain the four most basic applications of geosynthetics. (08 Marks)
OR
10 Write short notes on the following : (16 Marks)
a. Soil nailing  b. Gabions and Mattresses c¢. Soil reinforcement d. Micro piles.

For More Question Papers Visit - www. pediawikiblog.com
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Sixth Semester B.E. Degree Examination, June/July 2019
Ground Improvement Techniques

Time: 3 brs.
Nate: Answer any FIVE full yiestions, choosing ONE fulf guestion from
Module-1

21 a0 Wraeashort note on the formation of ditferent iypes oF meks and 16 Marks)
I b, Fxplain Soil distribution n lodia (6 Marks)
3 ¢ How do vou ascersnn an existing ground conditon s poor o fifvan ' arsdesdur type
2 ol vonstruetion? Cive two examples (14 Nlarks
=

OR
3 2 baplam the different methods oFmodifications for the groa pravEment {10 Narks)
b Eaplam Sutface compaction in diferent tvpes v s {6 Marks)
Module-Ze
3 a Laplan with & skech, multiple stuge well - ol dewatening. (0o Marks)
¢ b, Mention the various steps maobved in th swatering ~ svstems, Exphun how
g8 pUmp cupasity 1% compiivd, {10 Meks)
i N 4 a  Fxplae with o figae pre - compie o of preloadivg, with vertiegd - draing.
£ e (08 Marksl
i3 b Explain with a figare the proc NCHIC dewatering svstem (08 Marksj
e e
o ‘I Y 11
L3 5 & he effeets ol coment stabilization an petaealylin
b s ol the ol L0 Marks)
E3 b. \ Ash, (06 Marks)
2%
‘g g oRr
£ [ Stabilzaton with resiclions. (08 Murks)
% = b g Ashipalt, (05 Murks)
i c soil stabilization” (1 Maurks)
23
g ,‘5 ‘\1’1“”’9-4 )
- 1 the provess ol VibroRoatation”. (10 Marks)
-2 b. Stone ealumns, with igunes (06 NI rka)
e
£ r i
-3 8 ouy types of groutibg  Bnvily exphan wilh sketehes any 1we methods o1
b § grouitng I Marks)
€2 ix plw with sketehes, any three mujor applications ol growting, 16 Marks)
- lain any nen tvpes of Geosantheties with sketches 1 Macks)
x plain with sketehes follpwing two major applications of geosyathenies
1 Seperation w)  Filtration (I8 Maiks)y
OR
Write short notes with skewehes on any Tour ofghe Tnllowing : 116 Marks)

a) Ciabions b)Y Soil Nading ©) - Sorf Reintorcement &y Rock apcliors @) Miero piles.
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Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere-577 004
Department of Civil Engineering

s | [ [ [ [ [ [ [ [ [ |
II Course/Subject GROUND IMPROVEMENT Course/Subject 17CV654
Title TECNIQUE Code
| Semester \fl ™ A & B Section Scheme CBCS - 18
Date 23/05/2020 CIE No. 1 v~
Time 09:00 pm — 10:00 pm Max. Marks 20

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

. CO1 | Explain the formation & development of ground

[ co2 Explain the compaction methods for ground improvement

| CO3 | Explain the drainage & dewatering methods

| CO3 | Apply the chemical medication techniques for soil stabilization

. CO5 | Explain vibration methods, grouting & injection techniques for ground improvement
CO6 | Apply Geosynthetics & soil reinforcement methods for soil stabilization .

‘Note : Answer one Full Question From Each Part r
N(;. o Question SMark 53:] CO
Part- A
1 a) | Write short notes on
1. Bituminous stabilization 5 L1 .LL32 & CO3
2. Fly ash stabilization
1 b) | In detail explain the effect of cement stabilization on the following properties of
; . LI,L2&
soils 5 13 CO3
i)Permeability ,ii) swelling & shrinkage iii) strength & deformation properties - B
OR
2 a) | Write short notes on o
i 1) Stabilization using chloride 5 LI, L2 & CO3
ii) Stabilization using lignins L3
iii) Sand wich tecnique - )
| 2 b) | Explain the process of lime stabilization with reactions LI,L2 & v
5 03 CcO3
Part-B
3 a) | List the different‘(}ypes of Geosynthetics & explain in detail about any two types 5 LLL2& COS
L3 :
3 b) | Write short notes on
' i) Soil nailing & its application 5 Ll ’1122 & CcO5
i) Micro piles & its application B -
OR
4 a) | Briefly describe the concept of Ll -L” &
i) Thermal mehods of ground improvement 5 ” ,L3A CO5
1) Gabions & crib walls B
4 b) | Explain in detail about the following properties of Geosynthetics
! i) Geometrical aspects vl 12 &
ii) Filtration & fluid transmission > ,L3 COs5
iii) Mechanical properties _
A. _f
us. " [

,L‘I‘




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

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain
L1 : Remembering & | L2 : Understanding L3 : Applying
L4 : Analysing L5 : Evaluating L6 : Creating

g, Aloshor? v

Course Coordinator Coordidator Program Coordinator
(Shankramma H) DQAC (HOD, Civil)
v
Fe



Bapuji Educational Association ®
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| [ Subject Title |GROUND IMPROVEMENT TECNIQUE Subject Code 17CV654
| Semester VI Sem A section & B section Scheme CBCS
| Date 05/04/2020 Assignment number | |
| Last Date 15/05/2020 Max. Marks 10

'_Eurse Outcome Statements : After the successful completion of the course, the students will be able to
CcO1 \Explain the formation & development of ground
CO2 Explain the compaction methods for grou nd improvement
CO3 Explain the drainage & dewatering methods o
CO4 Apply the chemical medication techniques for soil stabilization
Cco5 Explain vibration methods, grouting & injection techniques for ground improvement B
CcO6 Apply Geosynthetics & soil reinforcement methods for soil stabilization
Note: Answer all the above Questions.
' RBT
Q. No. Question Marks Level CcO
Explain vibro floatation method with neat sketch, expain how this 2 L1,L2 CO4
method is used to construct stones columns & L3
2 Write a note on L1, L2 CcO4
1. Compaction by blasting 2 & L3
2. Compaction piles
3. Dynamics compaction or heavy tamping
4. Vibratory probe or terra probe method _
3 Write a note on 2 CO4
1. Vibro displacement compaction 1,12 &
2. Displacement pile L3
4 Explain types & applications of grouting 2 LI, L2 CcO4
& L3 i
5 Write a note on grouting procedure 2 L1, L2 CcO4
< & L3
6  |Explain chemical & material used in grouting 2 LI; L2 CO4
& L3 J
7 What are the effect of grouting 2 L1,L2 CcO4
L3

RBT (Revised Bloom’s Taxonomy) Levels

L1 : Remembering

L2 : Understanding

L3 : Applying

L4 : Analysing

L5 : Evaluating

L6 : Creating
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lli[ Subject Title [GROUND IMPROVEMENT TECNIQUE Subject Code 17CV654 |,
| Semester ' VI Sem A section & B section Scheme CBCS
Date 10/0%/2020 Assignment number | IT
| Last Date 15/05/2020 Max. Marks 10
Jourse Outcome Statements : After the successful completion of the course, the students will be able to ___|
CO1 Explain the formation & development of ground
CO2 Explain the compaction methods for ground improvement
CO3 Explain the drainage & dewatering methods B
CO4 Apply the chemical medication techniques for soil stabilization
CO5 Explain vibration methods, grouting & injection techniques for ground improvement
CO6 Apply Geosynthetics & soil reinforcement methods for soil stabilization
Note: Answer all the above Questions. -
. RBT
Q. No. . Question M:rk Level CcO
b What are the methods used to improve the cohesive soil & explain 2 L1,L2 cO2
1 pre compression method with its advantages & disadvantage
2 Explain sand drain & vertical drain methods & its advantage with LI, L2 Cco2
neat sketch 2
3 Explain dewatering methods with neat sketches (two or three 2 CcO2
method with neat sketches L1, L2
4 What is drains & explain different types of drains with neat sketches 2 L1, L2 CcOo2
5 Explain ground water & seepage controls 2 L1, L2 coz2
6 Write a note on 2 L1, L2 CcO2
1. Seepage
2. Filter requirement
3. Electro kinetic dewatering /
7 Explain dgsign of dewatering system including pipe line effects of 2 L1, L2 cOo2
dewatering
8 Write a note on 2 L1, L2 CcO2
1. Drainage slopes B
RBT (Revised Bloom’s Taxonomy) Levels
L1 : Remembering | L2 : Understanding | L3 : Applying
L4 : Analysing L5 : Evaluating L6 : Creating
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