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Course Title Geotechnical Engineering-II 

Course Code  CE 0732-4101 

Credits 04 

CIE Marks  120 

SEE Marks 80 

Exam Hours  
2 hours (Mid Exam) 

3 hours (Semester Final Exam) 

Level 7th Semester 

BASIC COURSE 

INFORMATION 
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Course Code: CE 0732-4101 CREDIT:04 

  TOTAL MARKS:200 

Mid Exam Hours   2 CIE MARKS: 120 

Semester End Exam Hours   3 SEE MARKS: 80 

Geotechnical Engineering-II 

CLO 1 Analyze and predict soil behavior under various loading conditions, including consolidation, 

shear strength, and settlement. 

CLO 2 Demonstrate the ability to apply geotechnical principles to solve real-world engineering 

problems related to foundations, slope stability, and earth retaining structures. 

CLO 3 Develop proficiency in conducting laboratory tests to characterize soil properties and in 

performing field investigations to assess subsurface conditions. 
CLO 4 Designing and analyzing shallow and deep foundations, retaining walls, and slope stabilization 

measures considering safety, sustainability, and economic factors. 

CLO 5 Effectively generate design solutions through technical reports, presentations, and graphical 

representations. 

Course Learning Outcomes (CLOs): After completing this course successfully, the students will be able to- 

 

Course Teacher: Rubieyat Bin Ali 
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SL Content of Course Hrs CLOs 

1 

Different types of Settlement, Spring analogy of consolidation, e-log p graph, co-efficient of 

compressibility/compression, normally and over consolidated soil, Virgin curve and one-

dimensional consolidation, Degree of consolidation and time factor, Methods of determining 

preconsolidation pressure, Settlement analysis 

8 CLO1 

2 
Details about Standard penetration tests, Shear strength properties of soil, Stress-controlled 

direct shear test, Strain-controlled  direct shear test, Tri-axial shear Test (UU test procedure and 

equipment’s, CU and CD test procedure), Stress-strain behavior of clay soil 

8 
CLO2, 

CLO3 

3 

Vane Shear Test, Definition and objectives of foundation, Shallow and deep foundation, 

Isolated, combined and strip footing, Raft or mat foundation, Deep foundation, Rankin’s theory 

of shallow foundation, Soil-foundation failure, Ultimate bearing capacity of shallow 

foundation, Water table corrections, Terzaghi’s bearing capacity equation 

9 
CLO3, 

CLO4 

4 
Skin friction pile, End-bearing pile, Negative skin friction, Group pile, Ultimate bearing 

capacity of pile foundation, Pile load test, Slope stability methods, Full soil report analysis 
9 

CLO4, 

CLO5 

Text Book: 

1. “Soil Mechanics and Foundations” by Punmia, Dr. B. C.; Jain, Ashok Kumar and Jain, A. K. 

2. “Soil Mechanics and Foundation Engineering” by Dr. K.R. Arora 

3. “Principles of Foundation Engineering” by Braja M. Das. 
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Bloom’s Category Marks (out 

of 120) 

Tests 

(min 4) 

(60) 

Assignments 

(min 2) 

(20) 

Quizzes 

(20) 

External Participation in 

Curricular/Co-Curricular 

Activities (20) 

Remember 10   10 
Attendance/Field 

Visit/Presentation

/Project 

Exhibition 

(20) 

Understand 10   10 

Apply 10     

Analyze 10     

Evaluate 10     

Create 10       20   

Bloom’s Category Tests 

Remember 10 

Understand 15 

Apply 15 

Analyze 15 

Evaluate 15 

Create 10 

ASSESSMENT PATTERN 

CIE- Continuous Internal Evaluation (120 Marks) 

SEE- Semester End Examination (80 Marks) 
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Week Topic Teaching-Learning 

Strategy 

Assessment Strategy Correspondin

g CLOs 

1 Soil Consolidation I (Different types of Settlement, 

Spring analogy of consolidation, e-log p graph, co-

efficient of compressibility/compression, Virgin 

curve) 

Lecture, discussion, 

group work 

Quiz, Written Exam 

CLO1 

2 Soil Consolidation II (normally and over 

consolidated soil, one-dimensional consolidation) 

Oral Presentation, debate Assignment, Written, 

Quiz 
CLO1 

3 Soil Consolidation III (Degree of consolidation and 

time factor) 

Video lecture, Field visit Report writing, 

Demonstration 
CLO1 

4 Soil Consolidation IV (Methods of determining 

preconsolidation pressure, Settlement analysis) 

Lecture Viva, Quiz 
CLO1, CLO3 

5 SPT Test Project exhibition Project, Field visit CLO1 

6 Direct Shear Test (Stress/Strain Controlled) Discussion, Video 

Presentation 

Quiz, Written Exam 
CLO1 

7 Tri-axial Shear Test (UU, CU and CD) Case-based Learning, 

Demonstration 

Assignment, Written, 

Quiz 
CLO1, CLO4 

8 Unconfined Compression Test Lecture, discussion, 

group work 

Report writing, 

Demonstration 
CLO3, CLO4 

9 Vane Shear Test, Definition and objectives of 

foundation 

Oral Presentation, debate Viva, Quiz 
CLO2 

10 Shallow Foundation I Video lecture Project, Field visit CLO2 

Course plan specifying content, CLOs, teaching learning and assessment strategy mapped with CLOs 
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Week Topic Teaching-Learning 

Strategy 

Assessment Strategy Corresponding 

CLOs 

11 Shallow Foundation II  Lecture Quiz, Written Exam CLO3, CLO5 

12 Pile Foundation I Project exhibition Assignment, Written, 

Quiz 
CLO3, CLO3 

13 Pile Foundation II Discussion, Video 

Presentation 

Report writing, 

Demonstration 
CLO1 

14 Pile load Test and causes for unstable slopes Case-based Learning, 

Demonstration 

Viva, Quiz 
CLO1 

15 Slopes stability techniques and soil report analysis Lecture, discussion, 

group work 

Project, Field visit 
CLO3, CLO5 

16 Final soil report analysis Oral Presentation, 

debate 

Quiz, Written Exam 
CLO3, CLO4 

17 Practice and Exercise, Practice and Exercise, Practice 

and Exercise 

Video lecture Assignment, Written, 

Quiz 
CLO3, CLO5 

Course plan specifying content, CLOs, teaching learning and assessment strategy mapped with CLOs 
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Week 1 
  Pages 09-51 
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Soil Consolidation  
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12 

Compaction 

In  geotechnical  engineering,  soil  compaction  is the  

process  in  which  stress applied to a soil causes 

densification as air is displaced from the pores 

between the soil grains. 

At low water content, the soil is stiff and offers more 

resistance to compaction. As the water content is 

increased, the soil particles get lubricated. The soil 

mass becomes more workable and the particles have 

closer packing. 

Consolidation 

According to the "father of soil mechanics", Karl von 

Terzaghi, consolidation is "any  process  which  

involves  a  decrease  in  water  content  of  saturated  

soil without replacement of water by air". 
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14 



15 



16 



17 



18 
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20 



21 

Or Oedometer 



22 

Consolidometer 

Soil sample 

Assemble of cell 

Soil loading preparation Seating Load 
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Porous stones are used in consolidation tests to support soil samples and 

allow water to flow through. The stones can be wet or dry, depending on the 

type of soil being tested.  

Explanation  

Wet stones 

Wet stones are used when testing softer clays. The stone may be covered 

with wet filter paper. 

Dry stones 

Dry stones are used when testing soils that are sensitive to moisture, such as 

soils that swell or collapse. 

How porous stones are used  

The bottom porous stone is placed on the base of the consolidation cell. 

The soil sample is placed on the bottom porous stone. 

The upper porous stone is placed on top of the soil sample. 

The loading cap is placed on top of the upper porous stone. 

The consolidation cell is filled with water. 

The specimen is allowed to reach equilibrium for 24 hours. 

Purpose of the consolidation test 

The consolidation test is a laboratory test that measures how a soil sample 

deforms when a vertical load is applied. The test results are used to 

determine the compressibility of the soil and the rate at which it consolidates 

Initial Reading 

Next load increment 

  Consolidation Test Procedure (Click this) 

https://uta.pressbooks.pub/soilmechanics/chapter/consolidation-test/
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 Week 2 
  Pages 53-57 

 

52 

Soil Consolidation  



53 

Destroyed building loads, eroded loads, Malted glacier and Increased/decreased ground water are 

considered some preconsolidated pressure. 
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 Week 3 
  Pages 59-100 

 

58 

Soil Consolidation  



59 



60 



61 



62 
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 Week 4 
  Pages 102-104 

 

101 

Soil Consolidation  



102 



103 



104 



105 

Click The Link 

For Settlement Analysis Math, Please see chapter 10 

https://drive.google.com/file/d/1hjwJo7z6JaYnCc0_nMbPeiM6lPRSS_Ev/view?usp=drive_link


Week 5 
  Pages 107-134 

 

106 

Standard Penetration Test 
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118 
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124 



125 



126 



127 
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129 



130 



131 



132 



133 
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Week 6 
 Pages 136-164 

 

135 

Shear Strength Parameter 

(Direct Shear Test) 



136 



137 
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139 



140 



141 



142 



143 



144 



145 



146 



147 



148 



149 
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154 
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156 
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160 



161 



162 
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Week 7 
 Pages 165-193 

 

165 

Shear Strength Parameter 

(Tri-axial Shear Test) 



166 



167 



168 



169 



170 



171 



172 



173 



174 



175 



176 



177 



178 



179 



180 



181 



182 



183 



184 



185 



186 



187 



188 



189 



190 



191 



192 



193 



Week 8 
 Pages 195-206 

 

194 

Shear Strength Parameter 

(Unconfined Compression Test) 



195 



196 



197 



198 



199 



200 



201 



202 



203 



204 



205 
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Week 9 
 Pages 208-216 

 

207 

Vane Shear Test 



208 



209 



210 



211 



212 



213 



214 



215 



216 



Week 11-12 
 Pages 217-249 

 

217 

Bearing Capacity 

(Shallow Foundation) 
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228 
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230 
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249 



Week 12-13 
 Pages 251-271 

 

250 

Bearing Capacity 

(Deep Foundation) 
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Week 14 
 Pages 272-290 

 

272 

Pile Load Test 



273 



274 



275 



276 



277 



278 



279 



280 



281 



282 



283 



284 



285 



286 



287 



288 



289 



290 



Week 15 
 Pages 292-316 

 

291 

Slope Stability 
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ALTERNATIVES TO RETAINING WALLS 

CELLULAR CONFINEMENT 

• Cellular  confinement  systems have   
become   increasingly popular  for  
earth  retention applications. 

• They can be constructed as a gravity 
wall or a "geogrid" wall which consists of 
vertical layers of   geocells   with   
geogrid reinforcement installed behind the 
face of the wall every few layers of the 
geocell depending on design. 

312 



• Cellular confinement systems (geocells) are also used for steep earth stabilization in 
gravity and reinforced retaining walls with geogrids. 

•  Geocell retaining walls are structurally stable under self- weight and externally 
imposed loads, while the flexibility of the structure offers very high seismic resistance. 

• The outer fascia cells of the wall can be planted with vegetation to create a green wall. 
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• Soil  nailing  is  a  technique  in 
 which  soil  slopes,  excavations  or    
retaining    walls    are  reinforced 
by the insertion of  relatively  slender  
elements  -  normally steel reinforcing 
bars. 

• The  bars  are  usually  installed 
 into  a  pre-drilled  hole  and 
 then  grouted  into  place  or 
 drilled and grouted 
 simultaneously. 

• They are  usually  installed  un- 
 tensioned at a slight downward 
 inclination. 

• A rigid or flexible facing (often 
 sprayed  concrete)  or  isolated 
 soil nail heads may be used at 
 the surface. 
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GABION MESHES 
• This type of soil 

strengthening,   often   also used 
without an outside wall, consists of wire 
mesh "boxes, which are filled with 
roughly cut stone or other material. 

• The mesh cages reduce some  internal   
movement   and  forces,   and   
also   reduce  erosive forces. 

• Gabion   walls   are   free-  draining 
retaining structures  and as such are 
often built in  locations   where   
ground  water is present. 
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BUTTRESS WALL 

• It is similar to counterfort wall, except that 
the transverse stem supports,  Called  
buttress,  are located   in   the   front   
side, interconnecting  the  stem  with the 
toe slab(and not with heel slab, as with 
counterforts) 

• Although the buttresses are 
structurally more efficient (and more 
economical) counterforts, the counterfort 
wall is generally preferred to the buttress 
wall as it  provides  free  usable  space 
(and  better  aesthetics)in  front of the 
wall. 
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Week 16 
  

 

317 

Soil Report 



Soil Report 
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Click The Link (pdf) 

https://drive.google.com/file/d/1e6_zivoWB2RNqxQ7HBrErEGEbIDHv_we/view?usp=drive_link


Week 17 
  

 

319 

Review and Practice Class 



Any Questions? 
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Thank you for your kind 

attention 

Prepared By 
Rubieyat Bin Ali 

Assistant Professor & HOD 

Department of Civil Engineering 

University of Global Village (UGV), 

Barishal 321 


