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Course Objective 

• Analyze the expansive soil properties and apply the same for the design of 

structures on expansive soils.  

• Apply mechanical modification, using deep compaction Techniques, Blasting, 

Vibro compaction, Dynamic and Compaction Piles.  

• Design dewatering system, and using dewatering methods for ground 

improvement  

• Adapt physical and chemical ground improvement techniques using thermal 

modification, like grouting, shotcreting and guniting technology.  

• Analyze the Stability analysis and Design of Reinforced earth retaining wall.  
 

Course Outcome 

CO1: Analyze the field problems related to problematic soils and solve the problems using 

the ground Improvement techniques.  

CO2: Summarize and practice ground improvement using Mechanical modification 

techniques.  

CO3: Design drainage for seepage control, Assess dewatering field problems.  

CO4:.Application of physical and chemical ground improvement techniques using thermal 

modification, like grouting, shotcreting and guniting technology.  

CO5: Demonstrate the ground improvement techniques such as ground anchors, rock bolting 

and soil nailing, Design of reinforced earth retaining structures. 

 

UNIT-I: Introduction on ground improvementtechniques–Basic soil properties and phase 

systems-Role of ground improvement in foundation engineering-Methods of ground 

improvement-Geotechnical problems in alluvial soil-Geotechnical problems in laterite soil-

Geotechnical problems in black cotton soil-Ground improvement techniques – its application 

and effects-Selection of suitable ground improvement techniques on soil condition. 

 

UNIT-II: Introduction to drainage and dewatering System-Drainage techniques-Vacuum 

method-Electro osmotic method-Introduction to seepage-Seepage analysis – principles-

Seepage analysis for two-dimensional Flow-Fully penetrating slots in homogenous Deposits-

Partially penetrating slots in homogenous deposits. 

 

UNIT-III: In-situ densification of cohesion less and cohesive soil -Consolidation of cohesive 

soil-Dynamic compaction-Consolidation – Principles and basic Concepts-Vibroflotation-

Sand pile compaction and stone columns-Preloading with sand and fabric drains-Lime piles – 

Installation techniques-Relative merits of various methods and their limitations. 

 



UNIT-IV: Concept of reinforcement-Types of reinforcement materials-Properties of 

reinforcement material-Application of reinforced earth-Introduction to geotextiles-Uses of 

geotextiles as earth Reinforcement-Geotextiles for filtration and drainage Works-Geotextiles 

for separation in road works and other works-Design concept of geotextile. 

 

UNIT-V: Introduction to grouting system -Types of grouts-Grouting equipment and 

machineries-Injection method-Grout monitoring-Stabilization techniques – concepts-

Stabilization with cement and limeStabilization with chemicals-Stabilization of expansive 

soils. 

 

 

SUPPORTING MATERIALS 

 

TEXT BOOKS: 

Sl.No  Title of Book  Author of 

Book  

Publisher   Year of 

Publishing 

1 Ground 

Improvement 

Techniques (T1) 

Purushothama 

Raj, P 

Tata Mc-Graw-Hill 

Publishing company, 

New Delhi 

2012 

2 Ground 

Improvement (T2) 

Moseley, M.P USA and Canada – CRC 

Press Inc. Florida 

2004 

 

REFERENCE BOOKS: 

Sl.No  Title of Book  Author of 

Book  

Publisher   Year of 

Publishing 

1 Design with 

Geosynthetics (R1) 

Koemer, R.M Prentice Hall, New 

Jersey 

2002 

2 Soil Reinforcement 

with 

Geotextiles (R2) 

Khedkar, M.S 

and Mandal, J 

CIRIA- Special 

Publication, London 

2009 
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Lecture Hours Topics to be Covered 
Text / 

Reference 
Page No 

1 1 
Introduction on ground improvement 
techniques 

T1,T2,R1 24, 98, 195 

2 1 Basic soil properties and phase systems T1,R1 30, 189 

3 1 
Role of ground improvement in 

foundation engineering 
T1,R1 35, 191 

4 1 Methods of ground improvement T1,T2,R1 37, 112, 202 

5 1 Geotechnical problems in alluvial soil T1, R1 45, 210 

6 1 Geotechnical problems in laterite soil T1,R1 47, 212 

7 1 
Geotechnical problems in black cotton 

soil 
T1,R1 51, 230 

8 1 
Ground improvement techniques – its 
application and effects 

T2,R1 124, 238 

 
9 

 
1 

Selection of suitable ground 

improvement techniques on soil 

condition 

 
T1,R1 

 
61, 245 

Total 9 Hrs    

10 1 
Introduction to drainage and dewatering 

system 
T1,R2 48, 196 

11 1 Drainage techniques T1,R1 49, 198 

12 1 Vacuum method T1,R1 51, 201 

13 1 Electro osmotic method T1,R1 64, 212 

14 1 Introduction to seepage T2,R2 135, 198 

15 1 Seepage analysis – principles T1,R2 79, 215 

16 1 
Seepage analysis for two-dimensional 

flow 
T1,R1 83, 219 

17 1 
Fully penetrating slots in homogenous 
deposits 

T1,T2,R1 85, 140, 222 

18 
1 

Partially penetrating slots in homogenous 

deposits 
T1.R1 103, 231 

Total 9 Hrs    

19 1 In-situ densification of cohesion less and T1,R1 88, 235 



  cohesive soil   

20 1 Consolidation of cohesive soil T1,R1 91, 240 

21 1 Dynamic compaction T1,R2 118, 218 

22 1 
Consolidation – Principles and basic 
concepts 

T1,R1 113, 242 

23 1 Vibroflotation T1,R1 130, 245 

24 1 Sand pile compaction and stone columns T1,R2 138, 249 

25 1 Preloading with sand and fabric drains T1,T2, R1 145, 154, 249 

26 1 Lime piles – Installation techniques T1,R1 149, 251 

27 1 
Relative merits of various methods and 
their limitations 

T1,R1 1150, 257 

Total 9 Hrs    

28 1 Concept of reinforcement T1,R1 198, 271 

29 1 Types of reinforcement materials T1,R1 199, 273 

30 1 Properties of reinforcement material T1,R1 201, 280 

31 1 Application of reinforced earth T1,R2 204, 287 

32 1 Introduction to geotextiles T1,R1 207, 283 

33 1 
Uses of geotextiles as earth 
reinforcement 

T1,R1 212, 290 

34 1 
Geotextiles for filtration and drainage 
works 

T2,R2 217, 289 

35 1 
Geotextiles for separation in road works 
and other works 

T1,R1 219, 294 

36 1 Design concept of geotextile T1,T2,R1 224, 167, 298 

Total 9 Hrs    

37 1 Introduction to grouting system T1,R1 146, 270 

38 1 Types of grouts T1,R1 149, 271 

39 1 Grouting equipment and machineries T1,R1 152, 273 

40 1 Injection method T1,R1 165, 281 

41 1 Grout monitoring T1,R1 174, 283 

42 1 Stabilization techniques – concepts T1,R2 177, 270 

43 1 Stabilization with cement and lime T1,R1 189, 289 

44 1 Stabilization with chemicals T1,R2 191, 291 

45 1 Stabilization of expansive soils T1,R1 195, 294 

Total 9 Hrs    
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Sl.No 
 

Title of Book 
 

Author of Book 
 

Publisher 
 

Year of Publishing 

 
1 

 

Ground Improvement 

Techniques (T1) 

 

Purushothama 

Raj, P 

Tata Mc-Graw-Hill 

Publishing company, 

New Delhi 

 

2012 

2 Ground Improvement 

(T2) 

 
Moseley, M.P 

USA and Canada – CRC 

Press Inc. Florida 
2004 
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Author of Book 
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Year of Publishing 

 
1 

 

Design with 
Geosynthetics (R1) 

 
Koemer, R.M 

Prentice Hall, New 

Jersey 

 

2002 

2 
 

Soil Reinforcement with 

Geotextiles (R2) 

 

Khedkar, M.S 

and Mandal, J 

CIRIA- Special 

Publication, London 

 

2009 
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