
 

 

Techno India NJR Institute of Technology 

 

 

 

B.Tech. VI Semester 

Course File 

WATER AND EARTH RETAINING STRUCTURES DESIGN 

(6CE4-24) 

Session 2022-23 

 

 

 

Jitendra Choubisa 

   (Assistant Professor)  

Department of CE 

  





 

 

 

 

 

Course Overview: 

Retaining structures are walls, dams, barriers, or bins that hold Earth materials 

or water in place or keep Earth materials or water from encroaching into an area. 

Retaining structures also are used to create stable surfaces for building pads, 

roads, bridge abutments, or wharves. Retaining structures can be used to limit the 

volume of excavations or to allow utilization of space near the boundary of a 

particular piece of land. Other structures that appear to be earth-retaining 

structures may have erosion protection as their primary purpose. 

Retaining structures commonly are engineered features that are designed and 

constructed to hold soil or water in place. Structures that retain water are called 

dams, levees, or flood walls; structures that retain Earth are called earth-

retaining structures or retaining walls 

 

 

Course Outcomes: 

 

CO.NO. Cognitive Level Course Outcome 

1 Comprehension Analyze the concepts of pre stressing in the design of beams. 

2 Application Design the torsion, continuous and curve beam 

3 Analysis Design of circular domes and water tanks 

4 Synthesis Analyze Yield line theory and design retaining wall 

5 Evaluation Design the culvert and bridge. 

 
Prerequisites: 

1. Fundamentals knowledge of Continuous Beam . 

2. Fundamentals knowledge of Retaining wall. 

3. Fundamentals knowledge of Circular Dome. 



 

 

 

Course Outcome Mapping with Program Outcome: 

 

Course 

Outcome 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

3 3 3 3 2 2 2 1 1 1 2 3 2 1 1 

3 2 2 3 2 1 2 1 1 1 1 1 2 1 1 

3 2 2 2 2 1 1 1 2 1 1 2 2 2 1 

3 2 2 3 2 1 2 1 1 1 1 1 2 1 1 

3 2 2 2 2 1 1 1 2 1 1 2 2 1 1 

CO355 (AVG) 3 2.2 2.2 2.6 2 1.2 1.6 1 1.4 1 1.2 1.8 2 1.2 1 

 

Course Coverage Module Wise: 
 

Lab 

No. 

Experiments List According to RTU Syllabus 

1 Continuous Beams: Analysis and Design of continuous beams using 

coefficients (IS Code). 

2 Continuous Beams: Analysis and Design of continuous beams using 

coefficients (IS Code). 

3 Continuous Beams: concept of moment redistribution.. 

4 Curved Beams: Analysis and design of beams curved in plan. 

5 Circular Domes: Analysis and design of Circular domes with u.d.l. & 

concentrated load at crown. 

6 Circular Domes: Analysis and design of Circular domes with u.d.l. & 

concentrated load at crown. 

7 Water Tanks and Towers: Water Tanks and Water Towers-design of 

rectangular type tanks. 

8 Water Tanks and Towers: Water Tanks and Water Towers-design of 

circular and Intze type tanks. 

9 Water Tanks and Towers: Water Tanks and Water Towers-design of 

column brace type staging. 



 

Viva QUIZ Link 

1. https://quizizz.com/admin/quiz/5d90cfc5ba34c6001ab29688/retaining-wall 

2. https://www.brainkart.com/article/Important-Question-And-Answer--Civil---Retaining-Walls_3862/ 

3. https://www.objectivebooks.com/2017/03/rcc-structures-design-mcq-questions-set.html 

4. https://engineeringinterviewquestions.com/mcqs-on-foundation-answers/ 

10 Retaining walls: Analysis and design of Cantilever Retaining Walls: Introduction to 

counter fort and buttress type retaining walls, their 

structural behaviour and stability analysis. 

11 Retaining walls: Analysis and design of Cantilever Retaining Walls: Introduction to 

counter fort and buttress type retaining walls, their 

structural behaviour and stability analysis. 

 
 

 

 

 
 

 

 

 

 
 

Assessment Methodology: 

1. Practical exam on retaining structures. 

2. Internal exams and Viva Conduct. 

3. Final Exam (practical paper) at the end of the semester. 

Faculty Lab Manual Link 
https://drive.google.com/file/d/1Lkyw56KI9b6v1WucFMfwNbUHIuTh2quj/view?usp=sh 
aring 

http://www.brainkart.com/article/Important-Question-And-Answer--Civil---Retaining-Walls_3862/
http://www.objectivebooks.com/2017/03/rcc-structures-design-mcq-questions-set.html


 

EXPERIMENT 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Water Tanks and Towers: 

 

Water Tanks and Water Towers-design   of 

Rectangular, circular and Intze type tanks, 

column brace type staging 



 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

EXPERIMENT NO. 5 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Retaining walls: 

 

Analysis and design of 

Cantilever Retaining Walls: 
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Quiz 

1. The system in which high tensile alloy steel bars (silica manganese steel) are used as pre-

stressing tendons, is known as 

(A) Freyssinet system 

(B) Magnel-Blaton system 

(C) C.C.L. standard system 

(D) Lee-McCall system 

Answer:  (D) 

 

2. . An under-reinforced section means 

(A) Steel is provided at the underside only 

(B) Steel provided is insufficient 

(C) Steel provided on one face only 

(D) Steel will yield first 

Answer: (D) 

 

3. The angle of repose of a soil is the maximum angle which the outer face of the soil mass 

makes 

(A) With the horizontal 

(B) With the vertical 

(C) With the perpendicular to the inclined plane of the soil 



 

(D) None of these 

Answer: (A) 

 

4. In a doubly-reinforced beam if ‘c’ and ‘t’ are stresses in concrete and tension 

reinforcement, ‘d’ is the effective depth and ‘n’ is depth of critical neutral axis, the 

following relationship holds good 

(A) mc/t = n/(d - n) 

(B) (m + c)/t = n/(d + n) 

(C) (t + c)/n = (d + n)/n 

(D) mc/t = (d - n)/t 

Answer: (A) 

5. A raft foundation is provided if its area exceeds the plan area of the building by 

(A) 10 % 

(B) 20 % 

(C) 40 % 

(D) 50 % 

Answer: (D) 

 

6. .If p1 is the vertical intensity of pressure at a depth h on a block of earth weighing w per 

unit volume and the angle of repose φ, the lateral intensity of pressure p2 is 

(A) wh (1 - cos φ)/(1 + sin φ) 

(B) wh (1 - sin φ)/(1 + sin φ) 

(C) wh (1 - tan φ)/(1 + tan φ) 

(D) w (1 - cos φ)/h (1 + sin φ 

Answer: (B) 

  



 

 

7. According to I.S.: 456, 1978 the thickness of reinforced concrete footing on piles at its 

edges, is kept less than 

 

(A) 20 cm 

(B) 30 cm 

(C) 40 cm 

(D) 75 cm 

Answer: (B) 

 

8. The percentage of minimum reinforcement of the gross sectional area in slabs, is 

(A) 0.10 % 

(B) 0.12 % 

(C) 0.15 % 

(D) 0.18 % 

Answer: (C) 

  



 

 

 

9. An R.C.C. beam not provided with shear reinforcement may develop cracks in its bottom 

inclined roughly to the horizontal at 

(A) 25° 

(B) 35° 

(C) 45° 

(D) 55° 

Answer: (C) 

 

10. Cantilever retaining walls can safely be used for a height not more than 

(A) 3 m 

(B) 4 m 

(C) 5 m 

(D) 6 m 

Answer: (D) 

 

11. . The maximum area of tension reinforcement in beams shall not exceed 

(A) 0.15 % 

(B) 1.5 % 

(C) 4 % 

(D) 1 % 

Answer: (C) 

  



 

 

 

12. On designing retaining walls it is necessary to take care of __________ 

exerted by soil mass. 

a) Erosion 

b) Lateral pressure 

c) Surcharge 

d) Lateral stres 

Answer: (b) 

 

13. The material retained or supported by the retaining structure is called __________ 

(A) (a)Surcharge 

(B) (b) Support wall 

(C) (c) Back fill 

(D) (d) All of the mentioned 

Answer: (c) 

 

 

14. The position of the backfill lying above the horizontal plane at the top of wall is called 

_________ 

(a) Active state 

(b) Plasticity 

(c) Surcharge 



 

(d) Slip lines 

Answer: (c) 

 

 

15. Below are the function of retaining wall except? 

(a) Retain soil behind the wall 

(b) Permanent structure of a building 

(c) control ground water permanently 

(d) Prevent landsliding or overturning 

Answer: (a) 

 

16. Define surcharge 

(A) Material retained or supported by the wall 

(B) Backfill lying above the horizontal plane & its inclination to the horizontal 

(C) Backfill lying above the horizontal plane at the elevation of top of wall 

(D) Anything behind the wall 

Answer: (c) 
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Viva 

1. When designing a water storage tank, should movement joints be installed? 

2.  What is the crack pattern induced by hydration due to internal restraint? 

3. What is the purpose of adding cooling pipes or even using cold water for concrete in 

concreting operation? 

4.  Is the material of formwork (timber or steel) helps to reduce thermal cracks in 

concreting operation? 

5. What is the importance of critical steel ratio in calculating thermal reinforcement? 

6.  In selection of water stop, shall engineers use plain dumb-bell type or center-bulb type? 

7. Define conjugate stresses? 

8. How do you check the stability of retaining walls?s 

9. Define angle of repose? 

10. What are assumption in coulomb wedge theory? 

11. How to prevent land sliding? 

12. Distinguish Coloumb's wedge theory from Rankine's theory? 


