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CET201 
MECHANICS OF 

SOLIDS 

CATEGORY L T P CREDIT 
Year of 

Introduction 

PCC 3 1 0 4 2019 
 

Preamble: 

Mechanics of solids is one of the foundation courses in the study of structural systems. The 
course provides the fundamental concepts of mechanics of deformable bodies and helps 
students to develop their analytical and problem solving skills. The course introduces 
students to the various internal effects induced in structural members as well as their 
deformations due to different types of loading. After this course students will be able to 
determine the stress, strain and deformation of loaded structural elements. 

Prerequisite: EST 100 Engineering Mechanics 

 
Course Outcomes:  After the completion of the course the student will be able to 

Course 
Outcome 

Description of Course Outcome 
Prescribed 

learning level 

CO1 
Recall the fundamental terms and theorems associated with 
mechanics of linear elastic deformable bodies. 

Remembering 

CO2 
Explain the behavior and response of various structural 
elements under various loading conditions. 

Understanding 

CO3 

Apply the principles of solid mechanics to calculate internal 
stresses/strains, stress resultants and strain energies in 
structural elements subjected to axial/transverse loadsand  
bending/twisting moments. 

Applying 

CO4 
Choose appropriate principles or formula to find the elastic 
constants of materials making use of the information 
available. 

Applying 

CO5 
Perform stress transformations, identify principal planes/ 
stresses and maximum shear stress at a point in a structural 
member. 

Applying 

CO6 
Analyse the given structural member to calculate the safe 
load or proportion the cross section to carry the load safely. 

Analysing 
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Mapping of course outcomes with program outcomes (Minimum requirement) 

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

CO1 1 - - - - - - - - - - - 
CO2 2 1 - - - - - - - - - - 
CO3 3 2 - - - - - - - - - - 
CO4 3 2 - - - - - - - - - - 
CO5 3 2 - - - - - - - - - - 
CO6 3 3 1 - - - - - - - - - 
 

Assessment Pattern 

Bloom’s Category 
Continuous Assessment 
Tests End Semester Examination 

1 2 
Remember 10 10 15 
Understand 10 10 15 
Apply 30 20 60 
Analyse  10 10 
Evaluate    
Create    
 

Mark distribution 

Total 
Marks 

CIE ESE 
ESE 

Duration 

150 50 100 3 hours 

 

Continuous Internal Evaluation Pattern:  

Attendance     : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project  : 15 marks 
 
End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A 
contain 10 questions with 2 questions from each module, having 3 marks for each question. 
Students should answer all questions. Part B contains 2 questions from each module of which 
student should answer any one. Each question carries 14 marks and can have maximum 2 
sub-divisions.  
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Course Level Assessment (Sample) Questions 

CO1: Recall the fundamental terms and theorems associated with mechanics of 
linear elastic deformable bodies. 

 
1. What is proportionality limit? What is its significance? 
2. Sketch the stress-strain curve of mild steel and mark the salient points 
3. What is Poisson’s ratio? 
4. What is Bulk modulus of Elasticity? Write the relationship between Bulk 

modulus of elasticity and Young’s modulus of elasticity. 
5. What is pure bending? Give an example. 
6. What is point of contraflexure? 
7. What are the limitations of Euler’s formula to calculate the buckling load of 

slender columns. 
8. What is strain energy? 
9. What is complementary shear stress? 
10. What are principal stresses and principal planes? 

 
 

CO2: Explain the behavior and response of various structural elements under 
various loading conditions. 

 
1. Explain how the deformation of an axially loaded bar with uniformly varying 

cross section is calculated? 
2. Explain the behavior of mild steel under gradually increasing  tensile load. 
3. Explain the effect of temperature change on a composite bar made of two 

materials. 
4. How do you compute the maximum stress induced in a bar due to impact 

load? 
5. Explain the concept of BM and SF in beams, with the help of a cantilever 

beam subjected to uniformly distributed load over the whole span. 
6. List three important assumptions used in the theory of pure bending and 

explain their significance. 
7. Explain the behavior of slender columns under axial compressive load. 
8. Distinguish between short and long columns with reference to their behavior 

under axial compression. 
9. Explain how the limitation of Euler’s formula to calculate buckling load of 

columns is addressed in Rankine’s formula. 
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CO3: Apply the principles of solid mechanics to calculate internal stresses/strains, 
stress resultants and strain energies in structural elements subjected to 
axial/transverse loads and  bending/twisting moments. 

1. A steel flat of cross section 25 mm × 6 mm carries a tensile load of 12 kN. Find 
the stress induced in the cross section. If a circular hole of diameter 12 mm is 
made (normal to the flat surface), find the maximum stress induced in the cross 
section. 

2. The bar ABC shown in figure is made of steel and has circular cross section. The 
bar BD is rigid. Find the stresses in portions AB and BC and the vertical 
deflection at C.  Take E = 210 GPa. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. A  rigid barABof length 100 cm, hinged at one end is supported by a steel rod and 
a copper wire as shown.  Find the stresses induced in the rod and wire due to a 
downward load acting at 70 cm from the hinged end of the bar. Calculate the 
vertical deflection at B also. Modulus of elasticity of steel and copper are 200 GPa 
and 80 GPa respectively. Neglect the weight of the rigid bar. 
 
 
 
 
 
 
 
 
 
 
 
 

 Rigid 

A 

B 

C 

D 

20 mm φ  

10 mm φ  

  80 cm 

20 kN 
  60 cm 

  75 cm   60 cm 

10 kN 

  40 cm 30 cm 
    Steel rod

(6 mm φ& 20 cm long)

  Rigid bar   A 
  B 

30 cm 

Copper wire 

(2 mm φ& 30 cm long) 

500 N 

CIVIL ENGINEERING



 

5 
 

4. A 32 mm diameter steel bar is subjected to forces as shown in figure. Find the 
value of  P necessary for equilibrium and stresses in different segments. Also 
calculate the final length of the bar. Take E = 200 GPa. 

 

 

 

 

4. A cylindrical bar with two sections of lengths 50 cm and 25 cm, and diameters 20 
mm and 15 mm respectively is subjected to an axial pull such that the maximum 
stress is 150MN/m2. Calculate the strain energy stored in the bar. E=200GN/m2    

5. Draw the SFD and BMD of the beam shown. 
 
 
 
 
 
 
 
 
 

6. Figure shows the cross section of a beam. Find the stresses (both magnitude and 
nature) at points A,B,C,D,E and F, if the section carries a BM of 12 kNm. Draw 
the variation of stress across the cross section.  
Also calculate the shear stress at these points if the cross section carries a SF of 50 
kN. 

 
 
 
 
 
 
 
 
 

 
 

CO4: Choose appropriate principles or formula to find the elastic constants of 
materials making use of the information available. 

 
1. A concrete cylinder of diameter 150 mm and height 300 mm is tested under 

compression. It was found that the diameter was increased by 0.0102 mm and the 
height was decreased by 0.165 mm under the action of a compressive load of 200 
kN. Calculate the modulus of elasticity, Poisson’s ratio, bulk modulus and shear 
modulus of concrete. 

  10 kN/m 

  2 m   1 m   1 m  

  30 kN   15 kN 

  40 mm 

  40 mm 

  60 mm 

  20 mm 

  80 mm 

  80 mm 

  C 

  D 

  E   F 

  A   B 

  100 mm 

 0.75 m  1. 5 m  1. 25 m 

 20 kN  50 kN  10 kN P 
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2. A tension test is carried out on a mild steel bar of 10 mm diameter. The bar yields 
under a load of 20 kN, it reaches a maximum load of 40 kN and breaks at 25 kN. 
The diameter of the bar at breaking was found to be 7 mm. The increase in length of 
the bar over a gauge length of 50 mm was found to be 0.029 mm under a load of 10 
kN. Estimate (a) Young’s modulus, (b) yield strength, (c) ultimate strength and (d) 
actual breaking strength 

 
 

CO5: Perform stress transformations, identify principal planes/stresses and 
maximum shear stress at a point in a structural member. 

 
 
 
 
 
 
 
 
 
 
 
 

CO6: Analyse the given structural member to calculate the safe load or proportion 
the cross section to carry the load safely. 

 

 
 

 

  

1. A bar of 12 mm diameter carries an axial pull of 15 kN. Find the normal and 
shear stress on a plane inclined at 60° with the axis of the bar. What is the 
maximum shear stress induced in the bar and the inclination of the corresponding 
plane? 

2. At a certain point in a strained material, the stresses on two planes at right angles 
to each other are 50 MPa (tensile) and 80 MPa (compressive). They are 
accompanied by a shear stress of magnitude 20 MPa. Find the principal stresses 
and locate their planes. Also find the maximum shear stress and resultant stress 
on the plane of maximum shear stress. 

 

1. A timber beam 150 mm × 200 mm is used as a simply supported beam of span 3 
m. Find the maximum uniformly distributed load that can be applied in addition 
to a concentrated load of 5 kN acting at the mid span, if the maximum bending 
stress in the beam is not to exceed 8 N/mm2. Neglect self weight of beam. 

2.  A 3 m long cantilever beam of rectangular section is required to carry a udl of 10 
kN/m over the whole span. If the maximum bending stress is limited to 12 
N/mm2, find the dimensions of the cross section assuming depth to width ratio as 
2. 

3. A cast iron test beam 25 mm square in section and 700 mm long is simply 
supported at ends. It fails under a central load of 2300 N. What load at the free 
end will break a cantilever of the same material 50 mm wide × 100 mm deep and 
1500 mm long? 

4. A solid circular shaft transmits 80 kW power at 190 rpm. Calculate the diameter of the 
shaft if the twist in the shaft is not to exceed 1° in 2 m length of shaft and shear stress is 
limited to 60 MPa. Take G = 100 GPa. 
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SYLLABUS 

Module – 1 

Review of statics, Concept of stress  and strain – types, Stress – strain relation - Hooke’s law, 
Young’s modulus of elasticity. 
Stress-strain diagram of mild steel. 
Factor of safety, working stress. 
Axially loaded bars with uniform cross section–stress, strain and deformation. 
Deformation of axially loaded bars with varying cross section and bars with varying axial loads. 
Statically indeterminate systems (number of unknowns restricted to two). 
 
Module – 2 

Temperature effects, temperature stress in composite bars. 
Shear stress and shear strain, Modulus of rigidity, simple shear, punching shear. 
Lateral strain, Poisson’s ratio,volumetric strain. 
Bulk modulus of elasticity, relationships between elastic constants. 
Strain energy – concept.Strain energy due to normal stress. 
Strain energy in bars carrying axial loads. 
Instantaneous stress in bars due to gradual, sudden and impact loads.Strain energy due to shear stress. 
Stresses in thin cylinders and spheres due to internal pressure. 
 
Module – 3 

Beams – different types.  Types of loading on beams. Concept of bending moment and shear force.  
Relationship between intensity of load, shear force and bending moment. 
Shear force and bending moment diagrams of cantilever beams, simply supported beams  and 
overhanging beams for different type of loads. Point of contraflexure. 
 
Module – 4 

Theory of simple bending, assumptions and  limitations. 
Calculation of normal stress in beams, moment of resistance 
Shear stress in beams. 
Beams of uniform strength.  
Strain energy due to bending – calculation of strain energy in beams. 
Differential equation for calculating the deflection of beams. (Introduction and demonstration only. 
Students are not expected to solve deflection problems.) 
 
Module – 5 

Stresses on inclined sections for uniaxial and biaxial stress fields.  
Principal stresses and principal planes in 2D problems, maximum shear stress. 
Strains along principal directions. 
Mohr’s circle of stress for 2D problems. 
Short columns – direct and bending stress. Kern of a section. 
Slender columns – Euler’s buckling load, slenderness ratio, limitation of Euler’s formula.  
Rankines formula. 
Torsion of circular and hollow circular shafts, Power transmitted by circular shafts and hollow 
circular shafts.Strain energy due to torsion. 
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Text Books: 

1. H. J. Shah  andS. B. Junnarkar, Mechanics of Structures Vol - I, Charotar Publishing 
House. 

2. R. K. Bansal, A Text book of Strength of Materials, Laxmi Publications (P) Ltd, New 
Delhi. 

3. B. C. Punmia, Ashok K. Jain, Arun Kumar Jain, Mechanics of Materials,  Laxmi 
Publications (P) Ltd, New Delhi. 

 
References:  

1. Egor P. Popov, Engineering Mechanics of Solids, Prentice Hall International Series. 
2. James M Gere, S.P. Timoshenko, Mechanics of Materials, CBS Publishers and 

Distributors, New Delhi. 
3. R.C. Hibbeler, Mechanics of Materials (edn.10), Pearson 
4. S. Ramamrutham and R. Narayanan, Strength of Materials, Dhanpat Rai Publishing 

Co (P) Ltd. 
5. Rattan, Strength of Materials, McGraw Hill Education India. 

 
 

Lecture Plan –Mechanics of Solids 
  

Module Topic 
Course 

Outcomes 
addressed 

No. of 
Lectures 

1 Module I : Total lecture hours : 8 

1.1 Review of statics – equilibrium conditions, free body diagrams, 
centroid, moment of inertia. 

- 1 

1.2 Concept of stress, types of stresses. Concept of strain ,types of 
strains. Stress – strain relation - Hooke’s law, Young’s modulus 
of elasticity. 

CO1, 
CO2, 
CO4 

1 

1.3 Stress-strain (𝜎 − 𝜀) diagram of mild steel – proportional limit, 
yield point, ultimate stress, fracture. True and engineering 𝜎 − 𝜀 

curve, idealized 𝜎 − 𝜀  curves. 

Factor of safety, working stress. 

CO1, 
CO2 

1 

1.4 Axially loaded bars with uniform cross section– calculation of 
stress, strain and deformation. 

CO2, 
CO3 

1 

1.5 Deformation of axially loaded bars  with varying cross section. 
Stepped bars, bars with tapering cross section 

CO3 1 

1.6 Deformation of axially loaded bars with varying axial loads – 
elongation of bars under self weight, elongation/contraction of 
uniform/stepped bars. 

CO3 1 

1.7 Statically indeterminate systems – analysis of axially loaded 
composite bars (with maximum two materials) 

CO3, 
CO6 

1 

1.8 Analysis of indeterminate systems with axial load carrying 
members (number of unknowns restricted to two). 

(Example: Assessment Level Question 3 of CO3) 

CO3, 
CO6 

1 
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2 Module II : Total lecture hours : 8 

2.1 Temperature effects, temperature stress in composite bars. CO2, 
CO3 

1 

2.2 Shear stress and shear strain, Modulus of rigidity, simple shear, 
punching shear. 

CO1, CO2, 
CO3, CO4 

1 

2.3 Lateral strain, Poisson’s ratio, volumetric strain. 

Volumetric strain of rectangular bar, circular bar and sphere. 
Volumetric strain expressed in terms of strains along three 
mutually perpendicular directions.  

CO2, 
CO3 

1 

2.4 Bulk modulus of elasticity, relationships between elastic 
constants. 

CO1, 
CO4 

1 

2.5 Strain energy – concept.  Resilience, modulus of resilience and 
proof resilience.  

Strain energy due to normal stress.Calculation of total strain 
energy in bars carrying axial loads. 
Strain energy due to shear stress. 

CO1,CO2, 
CO3 

2 

2.6 Instantaneous stress in bars due to gradual, sudden and impact 
loads. 

CO1,CO2, 
CO3 

1 

2.7 Stresses in thin cylinders and spheres due to internal pressure CO1, CO2, 
CO3 

1 

3 Module III : Total lecture hours : 8 

3.1 Beams – different types.  Types of loading on beams. Concept of 
bending moment and shear force.  Shear force and bending 
moment diagrams. 

CO1,  
CO2 

1 

3.2 Relationship between load, shear force and bending moment. 

Demonstration using simple examples. 
CO1 1 

3.3 Shear force and bending moment diagrams of cantilever beams 
subjected to point load, concentrated moments, uniformly 
distributed and uniformly varying loads. 

CO2 2 

3.4 Shear force and bending moment diagrams of simply supported 
beams subjected to point load, concentrated moment,  uniformly 
distributed and uniformly varying loads. 

CO2 2 

3.5 Shear force and bending moment diagrams of overhanging beams 
subjected to point load, concentrated moment and uniformly 
distributed loads. Point of contraflexure. 

CO1, 
CO2 

2 

4 Module IV : Total lecture hours : 9 

4.1 Theory of simple bending – derivation of equation, assumptions 
and  limitations.  

CO1, 
CO2 

1 

4.2 Variation of bending stress across the cross section. 
Maximum bending stress, section modulus, moment of 
resistance. 

CO1, 
CO2 

1 

4.3 Calculation of normal stress in beams. 

Problems involving bending stress CO3 1 
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4.4 Shear stress in beams – derivation of equation. 
Variation of shear stress across the cross section. 

(Derivation required for rectangular, circular and triangular 
sections only) 

CO1, 
CO2 

1 

4.5 Calculation of shear stress- problems involving shear stress. CO3 1 

4.6 Calculation of allowable loads in beams based on bending stress 
and shear stress criteria. 

CO6 1 

4.7 Proportioning beam sections to carry given load without 
exceeding the allowable bending stress and/ shear stress. 

Beams of uniform strength. 
CO6 1 

4.8 Strain energy due to bending – calculation of strain energy in 
beams. 
(Cantilever and simply supported beams subjected to point load 
and uniformly distributed load) 

CO1, 
CO2, 
CO3 

1 

4.9 Moment-curvature relation. Basic differential equation for 
calculating the deflection of beams. 

Simple example to calculate deflection of beams (such as 
cantilever beam with point load at free end) for demonstration 
purpose. 

CO1 1 

5 Module V : Total lecture hours : 12 

5.1 Stresses on inclined planes for uniaxial and biaxial stress fields. 
Element subjected to pure shear. CO3 2 

5.2 Principal stresses and principal planes in 2D problems, maximum 
shear stress. 

Strains along principal directions. 

CO1, CO3, 
CO5 

2 

5.3 Mohr’s circle of stress for 2D problems. CO3, CO5 1 

5.4 Short columns – direct and bending stress.  
Kern of a section (concept only). 

CO1,CO2, 
CO3 

1 

5.5 Slender columns –Buckling,  Euler’s buckling load for columns 
with pinned ends. Eulers’ buckling load for columns with 
different end conditions (no derivation required). Effective length 
of columns with different end conditions. 

CO1,CO2, 
CO3 

2 

5.6 Slenderness ratio, limitation of Euler’s formula.  
Rankine’s formula. Safe load calculation using Rankine’s 
formula (demonstration only). 

CO1,CO2, 
CO3 

1 

5.7 Torsion of circular and hollow circular shafts,  assumptions, 
derivation of torsion equation. Variation of stress across the cross 
section.Polar modulus. 

CO1,CO2, 
CO3 

1 

5.8 Power transmitted by circular shafts and hollow circular shafts. 

Proportioning the shafts to transmit a given power based on shear 
stress and angle of twist considerations 
Strain energy due to torsion. 

CO3, CO6 2 
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MODEL QUESTION PAPER 
 

Reg.No.:_______________  Name:__________________________ 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 
THIRD SEMESTER B.TECH DEGREE EXAMINATION 

Course Code: CET201 

Course Name: MECHANICS OF SOLIDS 

Max. Marks: 100  Duration: 3 Hours 
 

PART A  

Answer all questions; each question carries 3 marks. 

1. a) Define the terms (i) proportionality limit, (ii) ultimate stress (ii) working stress. 

 b) Explain, how the deformation of an axially loaded bar with uniformly varying cross section is 
calculated? 

 c) Explain the effect of temperature change on a composite bar made of two materials. 

 d) What is Bulk modulus of Elasticity? Write the relationship between Bulk modulus of elasticity 
and Young’s modulus of elasticity. 

 e) What is the relationship between intensity of load, SF and BM? 

 f) Explain the concept of BM and SF in beams, with the help of a cantilever beam subjected to 
uniformly distributed load over the whole span. 

 g) What is pure bending? Give an example. 

 h) List three important assumptions used in the theory of pure bending and their significance. 

 i) What are principal stresses and principal planes? 

 j) Distinguish between short and long columns with reference to their behavior under axial 
compression. 

(10×3 marks = 30 marks) 

PART B 

Answer one full question from each module; each full question carries 14 marks. 

Module I 

2. A bar of circular cross section has three segments as shown in figure. The portion AB has a 
constant diameter of 25 mm. The portion BC has diameter 25 mm at B and tapers uniformly 
to diameter ‘d ’ at C. The portion CD has a constant diameter of ‘d ’. The bar was  found to 
elongate by 0.539 mm under an axial tension of 20 kN. Find the value of ‘d ‘. Take Young’s 
modulus of elasticity of the material as 200 GPa. 
 
 
 
 
 

400 mm   500 mm   600 mm   

A B 
C D 

25 mm φ  d   
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3. A steel rod of 25 mm diameter is placed in a hollow aluminium cylinder with internal 
diameter 30 mm and external diameter 40 mm. The steel rod projects 0.1 mm as shown. The 
bar carries a compressive force of 70 kN through a rigid bearing plate. Find the stresses in 
steel and aluminium bars. Es = 200 GPa and Eal = 120 GPa 

 

 

 

 

 

 

 

 

 

 

Module II 

4. A concrete cylinder of diameter 150 mm and height 300 mm is tested under axial 
compression. It was found that the diameter was increased by 0.0102 mm and the height 
was decreased by 0.165 mm under the action of a compressive load of 200 kN. Calculate 
the modulus of elasticity, Poisson’s ratio, bulk modulus and shear modulus of concrete. 

5. A compound bar is made of a central steel plate 60 mm wide and 10 mm thick to which 
copper plates 40 mm wide and 5mm thick are rigidly connected on each side. The length of 
the bar at normal temperature is 1 m. If the temperature is raised by 80oC, determine the 
stress in each metal and the change in length. Es = 2×105 N/mm2 ,αS = 12×10-6 /oC, Ec = 
1.05×105 N/mm2 and αC = 17.5×10-6 /oC. 

Module III 

6. Draw the SFD and BMD of the beam loaded as shown in figure. Find the maximum BM 
and locate the point of maximum BM also. 

 

 

 

 

 

7. An overhanging beam is loaded as shown. Draw SFD and BMD. Locate the point of 
contraflexure also. 

 

 

 

 

25 mm 

70 kN 

300 mm 

0.1 mm 

30 mm 
40 mm 

Aluminium 

Steel 

  20 kN   10 kN/m 

 1 m    2 m   1.5 m   1.5 m  

  15 kN   10 kN/m 

 1 m    3 m   1 m   1 m  
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Module IV 

8. a) A simply supported beam of triangular cross section, having width 160 mm and height 
210 mm, carries a udl of 2 kN/m over a span of 4m. Find the maximum tensile and 
compressive stresses induced. Draw the variation of stress across the cross section. 

(10 marks) 

 b) Calculate the total strain energy due to bending in a cantilever beam of span L carrying 
a point load W at its free end.                                                                              (4 marks) 

9. a) A timber beam 150 mm × 200 mm (width = 150 mm) is used as a simply supported beam of 
span 3 m. Find the maximum uniformly distributed load that can be applied in addition to a 
concentrated load of 5 kN acting at the mid span, if the maximum bending stress and shear 
stress in the beam are not to exceed 15 N/mm2 and 2 N/mm2 respectively. Neglect self weight 
of beam.                                                                                                             (10 marks) 

 b) What is beam of uniform strength?  Give an example.                                       (4 marks)   

Module V 

10. A point in a strained body is subjected to stresses as shown in figure. Find the principal 
stresses and maximum shear stress. Also locate the principal planes and planes of maximum 
shear stress, with respect to the vertical plane. Calculate the strains along the direction of 
the principal stresses also. Take E = 200 GPa and   = 0.25. 

 

 

 

 

 

 

 

11. A solid circular shaft transmits 80 kW power at 190 rpm. Calculate the diameter of the shaft 
if the twist in the shaft is not to exceed 1o in 2 m length of shaft and shear stress is limited to 
60 MPa. Take G = 100 GPa. 

 

********************* 

 

50 MPa 

90 MPa 
90 MPa 

50 MPa 

20 MPa 

20 MPa 
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CET 203 
Fluid Mechanics and 

Hydraulics 
Category L T P Credit 

Year of 
Introduction 

PCC 3 1 0 4 2019 
 

Preamble: Goal of this course is to expose the students to the fundamental concepts of fluid mechanics, 
hydraulics of pipes and open channels and to enhance the problem solving skills. The concepts learned 
will help in applying them for the design of hydraulic structures and to real world fluid flow problems.   

Pre-requisite: Elementary mathematics, concepts in engineering mechanics 

Course outcome  

After the course, the student will able to:  

CO1 Recall the relevant principles of hydrostatics and hydraulics of pipes and open channels 

CO2 Identify or describe the type, characteristics or properties of fluid flow   

CO3 
Estimate the fluid pressure, perform the stability check of bodies under hydrostatic 
condition 

CO4 
Compute discharge through pipes or estimate the forces on pipe bends by applying 
hydraulic principles of continuity, energy and/or momentum  

CO5 
Analyze or compute the flow through open channels, perform the design of prismatic 
channels 
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 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 2 2           

CO3 3 3    1       

CO4 3 3    1       

CO5 3 3 2          

 

Assessment pattern 

 
Bloom’s 
Category 

Continuous Assessment Tests  
End Semester Examination 

(Marks) 
Test 1 

(Marks) 
Test 2 

(Marks) 
Remember 5 5 15 
Understand 10 10 15 
Apply 20 20 40 
Analyze 15 15 30 
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Evaluate    
Create    

 

Continuous Internal Evaluation Pattern: 

Attendance :  10 marks 
Continuous Assessment Test (2 numbers) : 25 marks  

Assignment/Quiz/Course project :  15 marks 

Total  : 50 marks 
 

 End semester examination pattern – There will be two parts; Part A and Part B. Part A 
contain 10 questions with 2 questions from each module, having 3 marks for each 
question. Students should answer all questions. Part B contains 2 questions from each 
module of which student should answer any one. Each question can have maximum 2 sub-
divisions and carry 14 marks. 

 

Qn 
No 

Question Marks 

Course 
outcome 

(CO) 
Assessed 

 Part A 

(Answer ALL Questions) 

  

1 
Explain the method of estimation of hydrostatic force 
on curved surfaces 

3 CO1 

2 
Compare the use of piezometer and manometer for 
pressure measurement 
 

3 CO1 

3 
Explain the experimental method of determination of 
metacentric height 

3 CO1 

4 Define streamline, streakine and pathline 3 CO2 

5 Explain the use and principle of Pitot tube  3 CO1 

6 
Obtain the discharge equation of a large rectangular 
orifice 

3 CO2 

7 
Explain conveyance and section factor for uniform 
flow and their practical applications 

3 CO1 

8 Obtain the condition for maximum velocity through 3 CO1 
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circular channels 

9 
State the assumptions involved in the derivation of 
dynamic equation of gradually varied low 

3 CO1 

10 
Explain the classification of hydraulic jumps based on 
Froude’s Number 

3 CO1 

 
Part B 

(Answer ANY ONE FULL question from each 
module) 

  

 Module I   

11(a) 
Differentiate gauge pressure, atmospheric pressure and 
absolute pressure 

4 CO1 

11(b) 

A U-tube manometer is used to measure the pressure of 
water in a pipeline which is in excess of atmospheric. 
The left limb is connected to the pipeline and right limb 
is open to atmosphere. The free surface of mercury in the 
right limb is in level with the centre line of the pipe and 
the level difference of mercury in the limbs of the 
manometer is 20 cm.  Compute the water pressure in the 
pipeline. If the pressure of water is increased by 50 %, 
compute the manometric reading. 

10 CO3 

12(a) 
Obtain the expression for centre of pressure of a 
lamina placed in fluid in vertical position 

4 CO1 

12(b) 

An inclined rectangular sluice gate AB 1.2m by 5m as 
shown in fig is installed to control the discharge of 
water. The end A is hinged. Determine the force normal 
to gate applied at B to open it.   

 

10 CO3 

 Module II   

13(a) 
Find the acceleration at (1, 2, 3) after 1 sec for a 3D flow 
given by u=yz+t, v=xz-t, w=xy 

6 CO2 

13(b) 
Derive continuity equation in 3D Cartesian coordinates 
  

8 CO1 
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14(a) 

A solid cylinder 2 m in diameter and 2 m in length floats 
in water with its axis vertical. If the specific gravity of 
the material of the cylinder is 0.65, find the metacentric 
height and comment on the stability of the body    

6 CO3 

14(b) 
Explain the stability conditions of floating bodies and 
submerged bodies 

8 CO1 

 Module III   

15 

Gasoline (specific gravity 0.82) flows at a rate of 215 l/s 
in upward direction through an inclined venturimeter 
fitted to a 300 mm diameter pipe. The venturimeter is 
inclined at 60o to vertical and its 150 mm diameter throat 
is 1.2 m from the entrance along its length. Pressure 
gauges inserted at the inlet and throat show pressures of 
0.141 N/mm2 and 0.077 N/mm2 respectively. Compute 
the coefficient of discharge of the venturimeter. If 
instead of pressure gauges, the entrance and throat are 
connected to two limbs of a mercury u-tube manometer, 
determine the manometric reading. 

14 CO4 

16 

A pipeline of 600 m diameter is 1.5 km long. To increase 
the discharge, another pipe of same diameter is 
introduced in parallel to the first pipe, for the second half 
of length. If f=0.04, and head at inlet is 300 mm, 
calculate the increase in discharge. Neglect minor losses. 

14 CO4 

 Module IV   

17(a) 
Explain the characteristics of velocity distribution in 
open channels 

4 CO2 

17(b) 

A lined canal n=0.014 is of trapezoidal section with one 
side vertical and other with a slope of 1.5H:1 V. If the 
channel is to deliver 9 m3/sec when laid on a slope of 
0.0002, calculate the dimensions of the efficient section 
that requires minimum lining.  

10 CO5 

18(a) Obtain the discharge equation of a Cipoletti weir  4 CO2 

18(b) 

A 40 m long weir is divided into 12 equal bays by 
vertical posts, each 0.6 m wide. Using Francis formula, 
calculate the discharge over the weir if the head over the 
crest is 1.2 m and velocity of approach is 2 m/sec 

10 CO5 

 Module V   

19 (a) State the characteristics of M type profiles 4 CO2 
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19 (b) 

A very wide rectangular channel carries a discharge of 8 
cumecs per m width. The channel has a bed slope of 
0.004 and Manning’s roughness coefficient 0.015. Find 
the distance to a section were water depth is 0.9 m using 
single step method 

10 CO5 

20 (a) 
Show that minimum specific force for a given discharge 
indicate the critical flow in open channels 4 CO2 

20 (b) 

The energy loss and Froude number after the jump in a 
horizontal rectangular channel are 9.00 and 0.12 
respectively.  Determine the depth before the jump will be 
and the power lost per m width of the channel 

10 CO5 
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Reg No.:…………………..         QP CODE:……………….. 
 
Name:……………………………………… 
 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY  
THIRD SEMESTER B.TECH DEGREE EXAMINATION, MONTH & YEAR 

 
Course Code: CET203 

 
Fluid Mechanics and Hydraulics 

Max. Marks: 100         Duration: 3 hours 
 

Part A 

(Answer all questions; each question carries 3 marks) 

1. Explain the method of estimation of hydrostatic force on curved surfaces 

2. Compare the use of piezometer and manometer for pressure measurement 

3. Explain the experimental method of determination of metacentric height  

4. Define streamline, streakline and pathline 

5. Explain the use and principle of Pitot tube  

6. Obtain the discharge equation of a large rectangular orifice 

7. Explain conveyance and section factor for uniform flow and their practical 
applications 

8. Obtain the condition for maximum velocity through circular channels 

9. State the assumptions involved in the derivation of dynamic equation of gradually 
varied low 
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10. Explain the classification of hydraulic jumps based on Froude’s Number 

(3 Marks x 10 = 30 Marks) 

Part B 

(Answer one full question from each module, each question carries 14 marks) 

Module  I 

11 (a)  Differentiate gauge pressure, atmospheric pressure and absolute pressure          (4 Marks) 
 
     (b)  A U-tube manometer is used to measure the pressure of water in a pipeline which is in 

excess of atmospheric. The left limb is connected to the pipeline and right limb is open to 
atmosphere. The free surface of mercury in the right limb is in level with the centre line 
of the pipe and the level difference of mercury in the limbs of the manometer is 20 cm.  
Compute the water pressure in the pipeline. If the pressure of water is increased by 50 %, 
compute the manometric reading.                       (10 Marks) 

OR 

12.(a) Obtain the expression for centre of pressure of a lamina placed in fluid in vertical 
position               (4 Marks) 

     (b)  An inclined rectangular sluice gate AB 1.2m by 5m as shown in fig is installed to control 
the discharge of water. The end A is hinged. Determine the force normal to gate applied 
at B to open it.                 (10 Marks)  

  
 

Module II 

13.(a)  Find the acceleration at (1, 2, 3) after 1 sec for a 3D flow given by u=yz+t, v=xz-t, w=xy  

          (6 Marks) 

 (b)  Derive continuity equation in 3D Cartesian coordinates            (8 Marks)  

OR 
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14. (a)  A solid cylinder 2 m in diameter and 2 m in length floats in water with its axis vertical. If 
the specific gravity of the material of the cylinder is 0.65, find the metacentric height and 
comment on the stability of the body.               (6 Marks) 

      (b)  Explain the stability conditions of floating and submerged bodies           (8 Marks) 
        

Module III 

 15.  Gasoline (specific gravity 0.82) flows at a rate of 215 l/s in upward direction through an 
inclined venturimeter fitted to a 300 mm diameter pipe. The venturimeter is inclined at 
60o to vertical and its 150 mm diameter throat is 1.2 m from the entrance along its 
length.Pressure gauges inserted at the inlet and throat show pressures of 0.141 N/mm2 
and 0.077 N/mm2 respectively. Compute the coefficient of discharge of the venturimeter. 
If instead of pressure gauges, the entrance and throat are connected to two limbs of a 
mercury u-tube manometer, determine the manometric reading.           (14 Marks) 

OR 

16.  A pipeline of 600 m diameter is 1.5 km long. To increase the discharge, another pipe of 
same diameter is introduced in parallel to the first pipe, for the second half of length. If 
f=0.04, and head at inlet is 300 mm, calculate the increase in discharge. Neglect minor 
losses.                                                                                                                    (14 Marks) 

Module IV 

17 (a) Explain the characteristics of velocity distribution in open channels          (4 Marks) 

     (b) A lined canal n=0.014 is of trapezoidal section with one side vertical and other with a 
slope of 1.5H:1 V. If the channel is to deliver 9 m3/sec when laid on a slope of 0.0002, 
calculate the dimensions of the efficient section that requires minimum lining. (10 Marks) 

OR 

18 (a) Obtain the discharge equation of a Cipoletti weir                  (4 Marks) 

     (b) A 40 m long weir is divided into 12 equal bays by vertical posts, each 0.6 m wide. Using 
Francis formula, calculate the discharge over the weir if the head over the crest is 1.2 m 
and velocity of approach is 2 m/sec             (10 Marks) 

Module V 

19 (a) State the characteristics of M type profiles                              (4 Marks) 
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     (b) A very wide rectangular channel carries a discharge of 8 cumecs per m width. The 
channel has a bed slope of 0.004 and Manning’s roughness coefficient 0.015. Find the 
distance to a section were water depth is 0.9 m using single step method.         (10 Marks) 

OR 

20.(a) Show that minimum specific force for a given discharge indicate the critical flow in open 
channels.                   (4 Marks) 

     (b) The energy loss and Froude number after the jump in a horizontal rectangular channel are 
9.00 and 0.12 respectively.  Determine the depth before the jump will be and the power 
lost per m width of the channel.                                        (10 Marks) 

 

 

 

Course Code: CET203 
Fluid Mechanics and Hydraulics 

 Syllabus 
Module  I 

Introduction to the subject-Fluid properties (mass density, specific weight, viscosity, specific 
gravity), Classification of Fluids (prerequisite no questions from this section) 
Fluid statics-variation of pressure in a fluid, measurement of fluid pressure using piezometers 
and manometers, U-tube manometers, Forces on immersed plane placed vertical and inclined 
positions. Hydrostatic force on curved surfaces – Practical application of total pressure on 
spillway gates. 
 
Module II 

Buoyancy and Floatation: Buoyant force, Principle of floatation, stability of floating and 
submerged bodies, metacentre and metacentric height, analytical and experimental determination 
of metacentric height 
Hydrodynamics- Methods of describing fluid motion, Lagrangian and Eulerian methods, velocity 
and acceleration, types of fluid flow, description of fluid flow- streamline, pathline and 
streakline; continuity equation in one, two and three dimensions 
 
 
Module III 

Fluid kinetics-forces considered in describing fluid motion, Derivation of Bernoulli’s equation 
by integration of Euler’s equation along a streamline, kinetic energy correction factor, 
Applications of Bernoulli’s equation- Venturimeter, Pitot tube and Orificemeter; Hydraulic 
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coefficients of orifices and their experimental determination, Discharge through small orifice and 
large rectangular orifices  

Pipe flow- computation of major and minor losses in pipes, hydraulic gradient line and total 
energy line, pipes in series-equivalent pipe, flow through parallel pipes.  

Module IV 

Open channel flow – comparison between pipe flow and open channel flow, velocity distribution 
in open channels, types of channels, type of flow, geometric elements of channel section, 
uniform flow computations (Chezy’s equation, Kutter’s and Manning’s formula); Most 
economical sections – rectangular, triangular and trapezoidal channels, condition for maximum 
discharge and maximum velocity through circular channels, conveyance and section factor   
Flow measurement in channels – notches and weirs – Discharge computations using weirs- 
velocity of approach and end contraction, discharge equations of rectangular weir, triangular 
weir, trapezoidal and Cipoletti weir, submerged weir, broad crested weir. 
 
 
Module V 

Specific energy- specific energy diagram and discharge diagram, Critical flow and its 
computation.  
Gradually varied flow- Dynamic equation of gradually varied flow-different forms, types and 
characteristics of water surface profiles in rectangular prismatic channels. Computation of length 
of water surface profiles by direct step method  
Specific force, Rapidly varied flow-Hydraulic jump-conjugate or sequent depths, expression for 
sequent depths and energy loss for a hydraulic jump in horizontal rectangular channels, types 
uses and characteristics of hydraulic jump 

Text Books 
 
1. Modi P. N. and S. M. Seth, Hydraulics & Fluid Mechanics, S.B.H Publishers, New Delhi, 

2002. 
2. Subramanya K., Theory and Applications of Fluid Mechanics, Tata McGraw-Hill, 1993. 
3. Subramanya K., Flow in Open channels, Tata McGraw-Hill, 2009. 
 
References 
 
1. Streeter.V.L. Fluid Mechanics, Mc Graw Hill Publishers. 
2. Bruce R Munson, Donald F Young . Fundamentals of Fluid Mechanics, John Wiley & 

sons, 2011. 
3. Jain A. K., Fluid Mechanics, Khanna Publishers, Delhi, 1996. 
4. Joseph Katz, Introductory Fluid Mechanics, Cambridge University Press, 2015 
5. Arora.K.R. Fluid Mechanics, Hydraulics and Hydraulic Machines, Standard Publishers, 

2005. 
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6. Narasimhan S., A First Course in Fluid Mechanics, University Press (India) Pvt. Ltd., 
2006. 

7. Frank.M.White, Fluid Mechanics, Mc Graw Hill, 2013. 
8. Mohanty.A.K. Fluid Mechanics, Prentice Hall, New Delhi, 2011 
9. Narayana Pillai,N. Principles of Fluid Mechanics and Fluid Machines, University Press, 

2011. 
10. Kumar.D.N. Fluid Mechanics and Fluid power Engineering, S.K.Kataria & sons, 2013. 

 

Course Code: CET203 
Fluid Mechanics and Hydraulics 

Course content and Schedule of lecture (sample) 

Module Topic 
Course 

outcome 
addressed 

No of 
Hours 

                                                                  Module I  (9 Hours) 

1.1 Introduction to the subject-Fluid properties (mass density, specific 
weight, viscosity, specific gravity) Classification of Fluids 

CO1 1 

1.2 Fluid statics-fluid pressure and variation of pressure in a fluid, 
Pressure head 

CO1 1 

1.3 Measurement of pressure using piezometers and manometers CO3 1 

1.4 Problems on pressure measurement CO3 1 

1.5 Tutorial CO3 1 

1.6 Pressure head on immersed plane- vertical and inclined cases CO3 1 

1.7 Problems on estimation of pressure CO3 1 

1.8 Estimation of pressure force acting on curved surfaces CO1 1 

1.9 Tutorial CO3 1 

Module II  (9 Hours) 

2.1 Buoyancy, buoyant force, principle of floatation, stability of 
submerged bodies 

CO1 1 

2.2 Stability of floating bodies, metacentre and metacentric height- 
analytical determination 

CO1 1 

2.3 Metacentric height- experimental determination, problems CO3 1 

2.4 Problems on buoyancy and floatation CO3 1 

CIVIL ENGINEERING



 

 

2.5 
Kinematics of fluids: Methods of describing fluid motion, Lagrangian 
and Eulerian methods, Types of fluid flow; Description of fluid 
motion-streamline, streakline and pathline 

CO2 1 

2.6 Velocity & Acceleration of fluid particle, convective and local 
acceleration 

CO2 1 

2.7 Problems on flow properties CO2 1 

2.8 Conservation of mass, Equation of continuity in 1D,2D and 3D  CO2 1 

2.9 Tutorial CO2 1 

Module III  (9 Hours) 

3.1 
Introduction to fluid kinetics – forces acting; Euler’s equation of 
motion and integration of Euler’s equation of motion along a 
streamline- Bernoulli’s Equation, Energy correction factor   

CO1 1 

3.2 Applications of Bernoulli’s equation, Venturimeter and orifice meter, 
Problems 

CO4 1 

3.3 Problems CO4 1 

3.4 Flow through orifices: types of orifices, Experimental determination of 
Hydraulic coefficients  

CO2 1 

3.5 Flow over a sharp edged orifice, Flow through large  rectangular 
orifice and submerged orifices 

CO2 1 

3.6 Pipe flow: Equations for determination of major and minor energy 
losses 

CO1 1 

3.7 Hydraulic gradient and total energy line; pipes in series and parallel  
 

CO1 1 

3.8,  Problems on discharge computation CO4 1 

3.9 Tutorial CO4 1 

Module IV (9 Hours) 

4.1 Introduction-difference between pipe flow and open channel flow-
types of channels and flow, velocity distribution in open channels 

CO1 1 

4.2 Geometric elements of channels-computation for simple sections-
Uniform flow; Derivation of Chezy’s equation  

CO1 1 

4.3 Manning’s and Kutter’s  Equation, Concept of Conveyance and 
Section factor, problems 

CO5 1 

4.4 Problems  1 

4.5 Most economical sections-conditions for rectangular, triangular and 
trapezoidal channels 

CO5 1 

4.6 Most economical circular channels, Problems CO5 1 

4.7 
Flow measurement in channels- Types of weirs flow over 
rectangular and triangular sharp crested weir; Effect of end 
contraction and velocity of approach  

CO5 1 
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4.8 Flow over a trapezoidal weir, Cipolletti weir, broad crested weir, 
submerged weirs 

CO5 1 

4.9 Tutorial CO5 1 

Module V (9 Hours) 

5.1 Specific energy, Specific energy diagram computation of critical 
depth 

CO5 1 

5.2 Problems CO5 1 

5.3 Gradually varied flow-Concept, Forms of GVF equations, CO5 1 

5.4 Types and Characteristics of water surface profiles CO5 1 

5.5 Problems CO5 1 

5.6 Computation of length of water surface profiles by direct step 
method, Problems 

CO5 1 

5.7 Specific force, Conjugate depths, Hydraulic jump- Derivation of 
sequent depth relation in rectangular channels 

CO5 1 

5.8 Characteristics, types and uses of hydraulic jump, Problems  CO5 1 

5.9 Tutorial CO5 1 
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CET205 
SURVEYING 

& 
GEOMATICS 

CATEGORY L T P CREDIT 
YEAR OF 

INTRODUCTION 
PCC 4 0 0 4 2019 

 
Preamble:  
Objective of the course is to impart an awareness on the principles of surveying, various methods 
and instruments of surveying, errors associated with field measurements and advanced surveying 
techniques. 
 
Prerequisite: Nil 
 
Course Outcomes: After the completion of the course, the student will be able to: 
CO 1 Apply surveying techniques and principles of leveling for the preparation of contour 

maps, computation of area-volume and sketching mass diagram 
CO 2 Apply the principles of surveying for triangulation 
CO 3 Apply different methods of traverse surveying and traverse balancing 
CO 4 Identify the possible errors in surveying and apply the corrections in field 

measurements 
CO 5 Apply the basic knowledge of setting out of different types of curves 
CO 6 Employ surveying techniques using advanced surveying equipments 

 
Mapping of course outcomes with program outcomes 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 
10 

PO 
11 

PO 
12 

CO 1 3 3  2 2        
CO 2 3 3  2         
CO 3 3  3           1 2       
CO 4 3 2           
CO 5 3  2 1 1       1 2    
CO 6 3     2 2     1       2 

 
Assessment Pattern  

Bloom’s Category Continuous Assessment End Semester 
Examination (marks) Test 1 Marks Test 2 Marks 

Remember 7.5 7.5 30 
Understand 7.5 7.5 30 
Apply 10 10 40 
Analyse    
Evaluate    
Create    
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Mark Distribution 
Total Marks CIE (Marks) ESE (Marks) ESE Duration 

150 50 100 3 hours 
 
Continuous Internal Evaluation Pattern: 
Attendance : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course Project : 15 marks 
 
End Semester Examination Pattern: 
The question consists of two parts- Part A and Part B. Part A consists of 10 questions with 3 
marks for each (two questions from each module). Part B consists of two questions from each 
module, out of which one has to be answered. Each question carries 14 marks and can have 
maximum 2 subdivisions. 
 
Sample Course Level Assessment Questions: 

Course Outcome 1 (CO1): The following perpendicular offsets were taken at 10m intervals 
from a survey line AB to an irregular boundary line: 2.50, 3.80, 4.33, 6.76, 5.30, 7.25, 8.95, 8.25 
and 5.50.Calculate the area in sqm, enclosed between the survey line, the irregular boundary ,the 
first and the last offsets by i) Simpsons rule ii) Trapezoidal rule.   
 
Course Outcome 2 (CO2): What is meant by satellite station and reduction to centre. From an 
eccentric station S, 13 metres to the west of the main station B, the following angles were 
measured. Angle BSC= 75°25’32”, Angle CSA = 55°32’20’’. The stations S and C are to the 
opposite sides of the line AB. Calculate the correct angle ABC if the lengths AB and BC are 
5288m and 4940m respectively 
 
Course Outcome 3 (CO3): How do you balance a closed traverse with closing error using the 
graphical method of Bowdich’s rule? 
 
Course Outcome 4 (CO4): How is the most probable value in direct observations of equal 
weights determined? 
 
Course Outcome 5 (CO5): How do you set out a simple curve by Rankine’s method of 
tangential angles. Calculate the necessary data for setting out a curve of 300 m radius. Assume 
any other data, if required. 
 
Course Outcome 6 (CO6): What are spectral signature curves? Discuss the spectral reflectance 
of soil, water and vegetation. 
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Syllabus 
 

Module 1 

Introduction to Surveying- Principles, Linear, angular and graphical methods, Survey stations, 
Survey lines- ranging, Bearing of survey lines,Local attraction, Declination, Methods of 
orientation ( by compass and by backsighting) 

Levelling: Principles of levelling- Dumpy level, booking and reducing levels, Methods- simple, 
differential, reciprocal leveling, profile levelling and cross sectioning. Digital and Auto Level, 
Errors in leveling 

Contouring: Characteristics, methods, uses. 
 

Module 2 

Area and Volume: computation of area by offsets to base line, by dividing area into number of 
triangles; volume of level section by prismoidal and trapezoidal formulae. 

Mass diagram: Construction, Characteristics and uses 

Theodolite survey: Instruments, Measurement of horizontal and vertical angle, principles of 
stadia and tangential tacheometry (introduction only) 

Triangulation: Triangulation figures, Triangulation stations, Inter visibility of stations, Satellite 
Stations and reduction to centre. 

 
Module 3 

Traverse Surveying - Methods of traversing, Checks in closed traverse, Traverse computations, 
Balancing the traverse- Bowditch’s rule, Transit rule, graphical method based on Bowditch’s 
rule, omitted measurements (a line and an angle only) 

Theory of Errors – Types, theory of least squares, Weighting of observations, Most probable 
value, Computation of indirectly observed quantities - method of normal equations. 
 

Module 4 

Curve Surveying – Elements of simple and compound curves – Methods of setting out (Angular 
methods only)– Elements of Reverse curve (Introduction only)– Transition curve – length of 
curve – Elements of transition curve - Vertical curve (Introduction only)  
 
Total Station – concept of EDM, principles and working, advantages and applications 
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Module 5 

Global Positioning Systems-Components and principles, satellite ranging-calculating position, 
signal structure, application of GPS, GPS Surveying methods-Static, Rapid static, Kinematic 
methods – DGPS 
 
Remote Sensing : Definition- Electromagnetic spectrum-Energy interactions with atmosphere 
and earth surface features-spectral reflectance of vegetation, soil and water- Classification of 
sensors- Active and Passive, Resolution-spatial, spectral radiometric and Temporal resolution, 
Multi spectral scanning-Along track and across track scanning  
 
Geographical Information System-components of GIS, GIS operations, Map projections- 
methods, Coordinate systems-Geographic and Projected coordinate systems, Data Types- Spatial 
and attribute data, Raster and vector data representation 

 
Text Books : 

References : 

1. C. Venkatramaiah, Textbook of Surveying, Universities Press (India) Private Limited 2011  
2. James M Andersen, Edward M Mikhail, Surveying Theory and Practice, McGraw Hill 

Education 
4. Prof. T.P.Kenetkar&Prof.S.V.Kulkarni - Surveying and Levelling , Pune VidyarthiGriha 

Prakashan,2004  
5. N NBasak, Surveying and Levelling, McGrawHill Education 
6. R.Agor - A Text book of Surveying and Levelling, Khanna Publishers, 2005  
3. S.K.Duggal - Surveying Vol. I, Tata McGraw Hill Ltd ,Reprint 2015. 
7. S.K. Duggal - Surveying Vol. II, Tata McGraw Hill Ltd ,Reprint 2015  
4. Burrough P , Principles of Geographical Information systems, Oxford University Press, 

1998  
5. Iliffe, C.J., Datums and Map Projections for Remote Sensing, GIS and Surveying, Whittles 

Publishing, 2006  
6. James M Andersen, Edward M Mikhail, Surveying Theory and Practice, McGraw Hill 

education, 7e, 1998  
7. Kang-tsung Chang, „Introduction to GIS‟ , Tata McGraw-Hill Publishing Co. Ltd, 8e, 

2016  
8. Lillesand M and Kiefer W, “Remote Sensing and Image Interpretation”. John Wiley and 

Sons,Inc., 2000  
 
 

1. Dr. B.C. Punmia , Ashok Kumar Jain &Arun Kumar Jain - Surveying , Laxmi 
publications (P) Ltd , 2005  

2. Chang,K , “Introduction to Geographic Information Systems”, Tata McGraw-Hill 
Publishing Co. Ltd, 2008  

3. George Joseph, “Fundamentals of Remote Sensing”, University Press, 2003  
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Course Content and lecture Schedule: 

No. Topic Course 
Outcome 

No. of 
Hrs 

1 Module 1  Total: 9 
1.1 Introduction to Surveying- Principles, Linear, angular and 

graphical methods, Survey stations, Survey lines- ranging, 
Bearing of survey lines,Local attraction, Declination, Methods 
of orientation 

CO1 
 

4 

1.2 Levelling: Principles of levelling- Dumpy level, booking and 
reducing levels, Methods- simple, differential, reciprocal 
leveling, profile levelling and cross sectioning. Digital and 
Auto Level, Errors in leveling 

CO1 
 

4 

1.3 Contouring: Characteristics, methods, uses. CO1 1 

2 Module 2  Total: 9 

2.1 Area and Volume: computation of area by offsets to base line, 
by dividing area into number of triangles; volume of level 
section by prismoidal and trapezoidal formulae. 

CO1 
 

3 

2.2 Mass diagram: Construction, Characteristics and uses CO1 1 

2.3 Theodolite survey: Instruments, Measurement of horizontal 
and vertical angle, principles of stadia and tangential 
tacheometry (introduction only) 

CO2 
 

2 

2.4 Triangulation: Triangulation figures, Triangulation stations, 
Inter visibility of stations, Satellite Stations and reduction to 
centre. 

CO2 
 

3 

3 Module 3  Total: 9 
3.1 Traverse Surveying - Methods of traversing, Checks in closed 

traverse, Traverse computations, Balancing the traverse- 
Bowditch’s rule, Transit rule,  graphical method based on 
Bowditch’s rule, Gales Traverse table, omitted measurements 
(a line and an angle only) 

CO3 
 

5 

3.2 Theory of Errors – Types, theory of least squares, Weighting 
of observations, Most probable value, Computation of 
indirectly observed quantities - method of normal equations. 

CO4 4 

4 Module 4  Total: 9 
4.1 Curve Surveying – Elements of simple and compound curves 

– Methods of setting out (Angular methods only)– Elements of 
Reverse curve (Introduction only)– Transition curve – length of 
curve – Elements of transition curve - Vertical curve 
(introduction only)  

CO5 
 

6 

4.2 Total Station – concept of EDM, principles and working, 
advantages and applications 

CO6 3 

5 Module 5  Total: 9 
5.1 

 
Global Positioning Systems-Components and Principles, 
Satellite ranging-calculating position, signal structure, 

CO6 
 

3 

CIVIL ENGINEERING



 

 

 

application of GPS, GPS Surveying methods-Static, Rapid 
static , Kinematic methods – DGPS 

5.2 Remote Sensing : Definition- Electromagnetic spectrum-
Energy interactions with atmosphere and earth surface features-
spectral reflectance of vegetation, soil and water- Classification 
of sensors- Active and Passive, Resolution-spatial, spectral 
radiometric and Temporal resolution, Multi spectral scanning-
Along track and across track scanning  

CO6 
 

3 

5.3 Geographical Information System-components of GIS, GIS 
operations, Map projections- methods, Coordinate systems-
Geographic and Projected coordinate systems, Data Types- 
Spatial and attribute data, Raster and vector data representation 

CO6 
 

3 
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY  
THIRD SEMESTER B. TECH DEGREE EXAMINATION, MONTH & YEAR 

 
Course Code:CET 205 

 
Course Name: SURVEYING & GEOMATICS 

Model Question Paper 
 

Marks:100                                                                                                          Duration: 3 hrs 
 

PART A 
(Answer all Questions: Each question carries 3 marks) 

 
1. What are the general principles of surveying?  
2. Define back sight, foresight and intermediate sight. 
3. How do you determine the intervisibilty of triangulation stations? 
4. What is the principle of stadia tacheometry? 
5. How will you determine probable error of computed quantities? 
6. What are the checks in closed traverse? 
7. What are the elements of a compound curve? 
8. Explain the two theodolite method of setting out of simple curve. 
9. What is multi spectral scanning? Differentiate along track and across track scanning. 
10. What is meant by satellite ranging?  

 
PART B 

(Answer one full question from each module) 
 
 

11. a. Define contour. What are the characteristics of contour?                              (4) 
 
b. The following readings were taken in a running closed compass traverse. 

Line FB BB 
AB 49 °55’ 230 °00’ 
BC 177 °45’ 356 °00’ 
CD 104 °15’ 284 °55’ 
DE 165 °15’ 345 °15’ 
EA 259 °30’ 79 °90’ 
i) State the stations which were affected by local attraction. 
ii) Determine the corrected bearings 
iii) Calculate the true bearings if the declination was 1° 30’ W.                         (10) 

 
OR 

12. a. What are the different methods of orientation in plane table surveying?              (4) 
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b. The following readings were taken with a dumpy level and a 4 m levelling staff on a 
continuously sloping ground at 30m intervals. 0.685, 1.455, 1.850, 2.330, 2.885 
,3.380, 1.055, 1.860, 2.265, 3.540, 0.835, 0.945, 1.530 and 2.250. The reduced level 
of the first point is 80.750. Rule out a page of a level book and enter the above 
readings. Determine RLs of all points using height of instrument method. Determine 
the gradient of the line joining the first and last point. (10) 

 
13. a. The following perpendicular offsets were taken at 10m intervals from a survey line 

AB to an irregular boundary line: 2.50, 3.80, 4.33, 6.76, 5.30, 7.25, 8.95, 8.25 and 
5.50.Calculate the area in sqm, enclosed between the survey line, the irregular 
boundary ,the first and the last offsets by i) Simpsons rule ii) Trapezoidal rule. (10) 
 
b. Explain Mass diagram and its characteristics features. (4) 
 

OR 
14. a. Explain the method of observing the horizontal angle by the method of repetition and 

reiteration in triangulation survey.  (4) 
 
b. What is meant by satellite station and reduction to centre. From an eccentric station 
S, 13 metres to the west of the main station B, the following angles were measured. 
Angle BSC= 75°25’32”, Angle CSA = 55°32’20’’. The stations S and C are to the 
opposite sides of the line AB. Calculate the correct angle ABC if the lengths AB and 
BC are 5288m and 4940m respectively.                                                                   (10) 
 

15. a. The following are the mean values observed in the measurement of three angles 
A, B, C at one station  
A =86°42’46.2’’ with weight 4  
A+B =134°36°33.6’’ with weight 3 
A+B+C =262°18’10.4’’ with weight 1  
B+C =185°35’24.8’’ with weight 2 
Calculate the most probable value of A, B and C. (10) 

 
b. Distinguish between a) closed traverse and open traverse b) loose needle method and 
fast needle method of traverse surveying (4) 
 

OR 
16. a. State the fundamental principle of method of least squares. How is the most probable 

value in direct observations of equal weights determined?    (7) 
 
b. Describe the procedures for balancing a closed traverse by graphical method.    (7) 
 

17. a. Two tangents intersect at chainage 1000 m, the deflection angle being 60020’.  
Calculate the necessary data for setting out a curve of 200 m radius to connect two 
tangents if it is intended to set out the curve by Rankine’s method of tangential angles. 
Take peg interval equal to 20 m.                                                                               (10) 
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b. What are the advantages and applications of Total Station survey?(4) 
 

OR 
18. a. What is transition curve? What are its functions? What are the methods to find out 

the length of transition curve?                                                                                 (10) 
19. b. Explain the principle behind electro magnetic distance measurement.                 (4) 

 
 

20. a. What are the components of GPS? Illustrate with figure. Explain the functions of 
each of them in detail.                                                                                               (10) 
 
b. What are the applications of GIS?                              (4) 

OR 
21. a. How does electro magnetic radiation interact with atmosphere?                           (7) 

 
b. What are the various types of map projections based on the projection surface?  (7) 
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CEL 
201 

CIVIL 
ENGINEERING 

PLANNING 
&DRAFTING 

LAB 

CATEGORY L T P CREDIT 
YEAR OF 

INTRODUCTION 

PCC 0 0 3 2 2019 

 

Preamble: The course is designed tointroduce the fundamentals of Civil Engineering 
drawingand understand the principles of planning. The students will be able to learn the 
drafting of buildings manually and using drafting software such as AutoCAD. 
. 
Prerequisite:ENGINEERING GRAPHICS 

Course Outcomes and their assessment: After the completion of the course, the student 
will be able to: 

Course 
Outcome 

(CO) 
Course Outcome Description 

CO assessment 
strategy 

CO 1 
Illustrate ability to organise civil engineering drawings 
systematically and professionally 

Assessment of the 
overall organisation 
of the drawing, labels 
and templates used. 

CO 2 
Prepare building drawings as per the specified 
guidelines. 

Application of 
guidelines for 
functional planning 
of building unit.  

CO3 
Assess a complete building drawing to include all 
necessary information 

Level of 
incorporation of 
Guidelines specified 
by NBC, meeting the 
requirement of 
building rules 
specified by local 
bodies of 
administration. 

CO 4 
Create a digital formof the building plan using any 
drafting software  

Evaluation of the 
printouts of prepared 
building plan 

 

Mapping of course outcomes (COs) with program outcomes (POs) 

CO/PO PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 
PO 
10 

PO 
11 

PO 
12 

CO 1 3 - - - - - - 2 3 3 - - 

CO 2 3 - - - - - - 2 3 3 - - 
CO 3 3 - - - - - - 2 3 3 - - 
CO 4 3 - - - - - - 2 2 3 - - 
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List of Experiments (Any 12 experiments out of 15 need to be performed 
mandatorily.Manual drafting and drafting using computer aided drafting software is 

mandatory for the experiments) 

1. Draw sectional details and elevation of paneled doors 
2. Draw sectional details and elevation of  glazedwindows and ventilators in wood. 
3. Draw sectional details , detailing on fixing arrangement and elevation of steel 

windows. 
4. Draw elevation, section and detailing of connection between members, arrangement 

for fixingat thesupport for steel roof truss. 
5. Draw plan, section and elevation of dog legged staircase. 
6. Draw sectional details of a load bearing wall over strip footing, RCC Column over 

isolated footing and pile footing with pile cap. 
7. Draw plan, section and elevation of single storied residential buildings with flat roof. 
8. Draw plan, section and elevation of two storied residential building. 
9. Draw plan , section and elevation of a community hallhavingcorrugated GI sheetroof. 
10. Prepare a site plan and service planas per latest buildingrules (KPBR or KMBR) 
11. Prepare detailed drawing on building services (for single and two storied buildings 

only)and on-site wastewater disposal systems like septic tank and soak pit. 
12. Draw plan, section and elevation of multi-storied framed buildings. 
13. Draw plan, section and elevation of a public buildings–office complex, public health 

centre, post office, bank etc 
14. Draw plan, section and elevation of a industrial building withcorrugated GI steel roof 

and PEB based walling elements. 
15. Create 3D model of a two storied residential building and render the model. 

 
References 
1. National Building Code of India 
2. Kerala panchayat building rules, 2019  
3. Kerala Municipality building rules, 2019  
4. Dr. Balagopal T.S. Prabhu, Building Drawing and Detailing, Spades Publishers, 

Calicut 
5. AutoCAD Essentials, Autodesk official Press, John Wiley & Sons, USA 
6. Shah, M.G., Kale, C. M. and Patki, S.Y. Building Drawing With An Intergrated 

Approach to Built Environment, Tata McGraw Hill Publishing Company Limited, 
New Delhi   
 

Mark distribution 

Total Marks CIE ESE ESE Duration 

150 75 75 2.5 hours 

 

Continuous Internal Evaluation Pattern: 

Marks for 12 exercises using manual draftingin A4 Paper  :50 marks 

Marks for 12 exercises using computer aided drafting software in A3/A4 paper: 25 marks 
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COs Assessment Strategy Marking Criteria Marks 

CO 1 

Assessment of the 
overall organisation of 
the drawing, labels and 
templates used. 

Marks to be 
awarded based on 
the initial 
preparations 
displayed in 
manual drawing 

10 

CO 2 

Application of 
guidelines for functional 
planning of building 
unit.  

Marks to be 
awarded based on 
the prepared plan 
of the building  

20 

CO 3 

Level of incorporation 
of Guidelines specified 
by NBC, meeting the 
requirement of building 
rules specified by local 
bodies of 
administration. 

Marks to be 
awarded based on 
the checklists of 
assessment for the 
prepared plan of 
the building 

20 

CO 4 
Evaluation of the 
printouts of prepared 
building plan 

Marks to be 
awarded based on 
the printout of the 
final plan of the 
building 

25 

 

End Semester Examination Pattern: ESE will be of 2.5 hours duration on A2 size answer booklet 

and will be for 75 marks. (only manual drafting for ESE) 

 
 

CIVIL ENGINEERING



 

 

CEL 203 SURVEY LAB 
CATEGORY L T P CREDIT 

PCC 0 0 3 2 
 

Preamble:  
Objective of the course is to impart practical experience to students by exposing them to various 
techniques of field surveying. The course is designed to make student familiar with conventional 
and advanced surveying instruments. 
 
Prerequisite: Nil 
 
Course Outcomes: After the completion of the course, the student will be able to: 
CO 1 Use conventional surveying tools such as chain/tape and compass for plotting and area 

determination. 
CO 2 Apply levelling principles in field 
CO 3 Solve triangulation problems using theodolite 
CO 4 Employ total station for field surveying 
CO 5 Demonstrate the use of distomat and handheld GPS  
 
Mapping of course outcomes with program outcomes 
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 

10 
PO 
11 

PO 
12 

CO 1 3             1 2       
CO 2 3     1       1 2       
CO 3 3     1       1 2       
CO 4 3     1 3     1 2     2 
CO 5 3       3     1       2 
 
Course Level Assessment Questions 

Course Outcome 1 (CO1): Plot the given area using chain/tape and compass and compute its 
area.  
 
Course Outcome 2 (CO2): Determine the reduced levels of the given points in the filed with 
respect to the Bench Mark of RL=100.00 
 
Course Outcome 3 (CO3): Find out the distance between two inaccessible points A and B. 
Baseline measurement is allowed. 
 
Course Outcome 4 (CO4): Compute the area of a given plot using total station. 
 
Course Outcome 5 (CO5):Explain the parts of a handheld GPS with neat sketch. 
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Assessment Pattern 

Bloom’s Category Continuous Assessment End Semester Examination (marks) 
Remember 10 15 
Understand 10 15 
Apply 40 40 
Analyse   
Evaluate   
Create   
 
Mark Distribution 

Total Marks CIE (Marks) ESE (Marks) ESE Duration 
150 75 75 2.5 hours 

 
Continuous Internal Evaluation (CIE) Pattern 

Attendance        : 15 marks 
Continuous Assessment          : 30 marks 
Internal Test (Immediately before the second series test)  : 30 marks 
 
End Semester Examination (ESE) Pattern: 

Practical examination shall include problems on leveling/theodolite and total station with equal 
mark distribution. The following guidelines should be followed regarding award of marks  
(a) Preliminary work          : 15 Marks 
(b) Implementing the work/Conducting the experiment     : 10 Marks 
(c) Performance, result and inference (usage of equipments and trouble shooting) : 25 Marks 
(d) Viva voce            : 20 marks 
(e) Record           : 5 Marks 
 
General instructions: 
Practical examination to be conducted immediately after the second series test covering entire 
syllabus given below. Evaluation is a serious process that is to be conducted under the equal 
responsibility of both the internal and external examiners. The number of candidates evaluated 
per day should not exceed 20. Students shall be allowed for the University examination only on 
submitting the duly certified record. The external examiner shall endorse the record. 
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Syllabus 

List of Exercises/ Experiments:  
 

1. Introduction to conventional surveying - 1 session 
2. Levelling     - 4sessions  
3. Theodolite surveying    - 5sessions 
4. Total Station survey   - 4sessions 
5. Study of instruments   - 1 session   

- Automatic level    
- digital level     
- Handheld GPS    

 
 
Course Content and Practical Schedule (Any twelve experiments are mandatory): 

 

Reference Books 

1. Dr. B.C. Punmia , Ashok Kumar Jain &Arun Kumar Jain - Surveying , Laxmi publications 
(P) Ltd , 2005  

2. C. Venkatramaiah, Textbook of Surveying, Universities Press (India) Private Limited 2011  

Expt. 
No. 

List of exercises/experiments Course 
Outcome 

No. of 
Hrs 

 
1 

Introduction to conventional surveying 
a. Chain surveying 
b. Compass surveying  

CO1  
3 

 
2 
3 
4 
5 

Levelling 
Simple leveling 
Differential levelling 
Fly levelling 
Contouring 

CO2 
 

 
3 
3 
3 
3 

 
6 
7 
8 
9 

10 

Theodolite surveying 
Distance between accessible points (horizontal angle) 
Distance between inaccessible points (horizontal angle) 
Level difference between points (vertical angle) 
Tangential tacheometry (vertical angle) 
Height of building (vertical angle) 

CO3 
 

 
3 
3 
3 
3 
3 

 
11 
12 
13 
14 

Total station survey  
Heights and distances 
Area computation  
Contouring  
Downloading  

CO4  
3 
3 
3 
3 

15 
 

Study of instruments  
a. Automatic level 
b. Digital level 
c. Handheld GPS 

CO5 3 
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3. Prof. T.P.Kenetkar&Prof.S.V.Kulkarni - Surveying and Levelling , Pune VidyarthiGriha 
Prakashan,2004  

4. R.Agor - A Text book of Surveying and Levelling, Khanna Publishers, 2005  
5. S.K.Duggal - Surveying Vol. I, Tata McGraw Hill Ltd ,Reprint 2015. 
6. S.K. Duggal - Surveying Vol. II, Tata McGraw Hill Ltd ,Reprint 2015  
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CET281 

BUILDING 
CONSTRUCTION 

AND STRUCTURAL 
SYSTEMS 

CATEGORY L T P CREDIT 
Year of 

Introduction 

VAC 4 0 0 4 2019 

 

Preamble: 

This course provides the essential aspects of building construction such as components of 
buildings, materials of construction and structural systems to the students of other branches of 
Engineering. 

Pre requisite: Nil 

Course Outcomes:  After the completion of the course the student will be able to 

Course 
Outcome 

Description of Course Outcome 
Prescribed 

learning level 

CO1 
Explain the properties and testing methods of different 
materials used for building construction. 

Understanding 

CO2 
Explain the construction details of different components of 
buildings. 

Understanding 

CO3 
Explain construction practices such as prefabricated, cost 
effective and sustainable technologies 

Understanding 

CO4 
Explain the details and behavior of structural systems  and 
structural elements used in buildings. 

Understanding 

 

Mapping of course outcomes with program outcomes (Minimum requirement) 

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

CO1 2  - - - - - - - - - - 
CO2 2  - - - - - - - - - - 
CO3 2  - - - - - - - - - - 
CO4 2  - - - - - - - - - - 
 

Mark distribution 

Total 
Marks 

CIE ESE 
ESE 

Duration 

150 50 100 3 hours 
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Continuous Internal Evaluation Pattern:  

Attendance     : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project  : 15 marks 
 
End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A 
contain 10 questions with 2 questions from each module, having 3 marks for each question. 
Students should answer all questions. Part B contains 2 questions from each module of which 
student should answer any one. Each question carries 14 marks and can have maximum 2 
sub-divisions.  

 

Course Level Assessment Questions 

CO1  Explain the properties and testing methods of different materials used for 
building construction. 

1. What is blended cement? What are its advantages? 
2. Explain any one test performed on coarse aggregate. 
3. Discuss the role of admixtures in concrete 
4. Explain any one test performed in fresh concrete. 
5. Explain any one test performed on hardened concrete. 

CO2 Explain the construction details of different components of buildings. 

1. What is a lintel? Why is it required? 
2. Explain the different types of shallow foundations. 
3. Explain the different types of deep foundations. 
4. Explain the procedure adopted for laying marble flooring. 

CO3 Explain construction practices such as prefabricated, cost effective and sustainable 
technologies 

1. What is prefabrication? What are the advantages and disadvantages of prefabricated 
construction?  

2. Explain the construction details of rat-trap bond masonry. 
3. Explain the principles of filler slab. 

CO4 Explain the details and behavior of structural systems and structural elements 
used in buildings. 

1. What are the different forms of reinforcement used in columns? Explain the functions 
of each. 

2. Distinguish between load bearing wall construction and moment resisting frame 
construction. 

3. Sketch any two types of steel roof truss. 
4. Sketch the reinforcement details of a simply supported beam. 
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SYLLABUS 

Module  -1 

Cement – Types, Composition, manufacturing process, properties, tests. Aggregates – 
properties, tests. Mortar – types, properties, uses. Chemical admixtures – types, uses. 

 

Module  -2 

Concrete – PCC, RCC. Properties of fresh concrete, Workability – tests. Properties of 
hardened concrete – tests for strength, Nominal mix and design mix. 

 

Module - 3 

Flooring and roofing materials, Lintels and arches, Types and construction details of doors, 
windows and ventilators. Finishing works, Timber products, Formwork 

 

Module  -4 

Foundations – shallow and deep, Cost effective construction, Sustainable building 
technologies, Non destructive testing of concrete, Prefabricated construction. 

 

Module  -5 

Structural elements - beams, columns and slabs. Principles of reinforced concrete, types of 
reinforcements, Reinforcement details of structural elements, Structural systems, Concrete 
floor systems. 

 

Text Books 

1. Punmia B. C, Building Construction, Laxmi Publications  

2. Arora and Bindra, Building Construction, Dhanpath Rai and Sons. 

3. Shetty M.S., Concrete Technology, S. Chand & company. 

References 

1. Madan Mehta, Walter Scarborough and Diane Armpriest, Building Construction – 
Principles, Materials and Systems, Pearson. 

2. Daniel Schodek and Martin Bechthold, Structures, Pearson. 

3. V. SankaraSubramaniyan, Construction Technology, Lakshmi Publications, Chennai. 

4. S. S. Bhavikatti, Construction Technology, Chess Educational Publishers, Chennai. 

5. Rangwala S C., Engineering Materials, Charotar Publishers. 
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6. P. C. Varghese, Building Materials, PHI Learning Pvt Ltd., Delhi. 

7. Mehta and Monteiro, Concrete - Micro structure, Properties and Materials, McGraw 
Hill Professional. 

8. Neville A. M. and Brooks J. J., Concrete Technology, Pearson Education. 

9. R.  Santhakumar, Concrete Technology, Oxford Publications. 

 

 

Lecture Plan - Building Construction and Structural Systems 

Module Topic 
Course 

Outcomes 
addressed 

No. of 
Lectures 

1 Module I : Total lecture hours : 9 

1.1 Cement – Types of cements, chemical composition. 
Blended cements 

CO1 1 

1.2 Manufacturing of cement CO1 1 

1.3 Properties and tests on cement, Hydration of cement CO1 2 

1.4 Aggregates – types, role of aggregates. CO1 1 

1.5 Properties of aggregates and tests. Grading requirements. 
Natural and synthetic aggregates 

CO1 2 

1.6 Mortar – types, Sand – properties, uses CO1 1 

1.7 Water quality for construction. Chemical admixtures – 
types and uses. 

CO1 1 

2 Module II : Total lecture hours : 10 

2.1 Concrete – PCC, RCC and Prestressed concrete (brief 
descriptions only) 

CO1 1 

2.2 Making of concrete – batching, mixing, transporting, 
placing, compacting, finishing and curing 

CO1 2 

2.3 Properties of fresh concrete – workability, segregation and 
bleeding. 

CO1 1 

2.4 Factors affecting workability and strength – tests on 
workability, demonstration of slump test. 

CO1 2 

2.5 Effects of aggregates on properties of concrete CO1 1 

2.6 Properties of hardened concrete – tests for strength of 
concrete in compression, tension and flexure. 

CO1 2 

2.7 Nominal mixes and design mixes, mix designations, ready 
mixed concrete 

CO1 1 

3 Module III : Total lecture hours : 8 

3.1 Flooring and roofing materials CO2 1 

3.2 Lintels and arches – types. CO2 1 

3.3 Doors, Windows and ventilators – types and construction CO2 2 

CIVIL ENGINEERING



 

 

details 

3.4 Finishing works. Paint – types CO1 1 

3.5 Timber – seasoning CO1 1 

3.6 Timber products – properties and uses of plywood, fibre 
board and particle board 

CO1 1 

3.7 Formwork, Construction and expansion joints CO2 1 

4 Module IV : Total lecture hours : 10 

4.1 Types of shallow foundations. CO2 1 

4.2 Types of deep foundations. CO2 1 

4.3 Foundation failure – causes CO2 1 

4.4 Introduction to cost effective construction – principles of 
filler slab and rat-trap bond masonry. 

CO3 2 

4.5 Sustainable building technologies. CO3 2 

4.6 Non destructive testing of concrete – rebound hammer test 
and ultrasonic pulse velocity test.(with demonstrations) 

CO1 2 

4.7 Introduction to prefabricated construction- advantages, 
slip form construction 

CO3 1 

5 Module V : Total lecture hours : 8 

5.1 Introduction to structural systems – functions,  Primary 
structural elements – beams, columns and slabs. 

CO4 1 

5.2 Principles of reinforced concrete, types of reinforcements 
– tension reinforcements, compression reinforcements and 
stirrups. 

CO4 2 

5.3 Reinforcement details of beams, columns and slabs. CO4 2 

5.4 Structural systems – load bearing walls, moment resisting 
frames 

CO4 1 

5.5 Structural systems – trusses, cables and membranes CO4 1 

5.6 Elevated concrete floor systems, beams supported 
concrete floors – one way and two way slabs, flat slabs. 

CO4 1 
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MODEL QUESTION PAPER 

Reg.No.:_______________  Name:__________________________ 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 
THIRD SEMESTER B.TECH DEGREE EXAMINATION 

Course Code: CET281 

Course Name: BUILDING CONSTRUCTION AND STRUCTURAL SYSTEMS 

Max. Marks: 100  Duration: 3 Hours 
 

PART A  

Answer all questions; each question carries 3 marks. 

1. a) What is hydration of cement? 

 b) What is mortar? What are its uses? 

 c) What are the advantages of prestressed concrete over conventional reinforced concrete? 

 d) Distinguish between nominal mix and design mix. 

 e) Name different types of paints and mention their use. 

 f) List different types of timber products used in building construction. 

 g) What is a raft foundation? 

 h) Explain any one non destructive test used to assess the quality of concrete. 

 i) What is a truss? How does a truss resist external loads? 

 j) Why is reinforcement essential in concrete beams? 

(10×3 marks = 30 marks) 

PART B 

Answer one full question from each module; each full question carries 14 marks. 

Module I 

2. a) What is mean by grading of aggregates? (5) 

 b) Explain the process of manufacturing cement. (9) 

3. a) Explain the role of admixtures in concrete (5) 

 b) Explain the various tests used to assess properties of cement. (9) 

Module II 

4. a) What is curing of concrete? Why is it important? (5) 

 b) What is meant by workability of concrete? Discuss the factors influencing 
workability of concrete. 
 

(9) 

5. a) Distinguish between segregation and bleeding. (5) 
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 b) Explain the various tests performed on hardened concrete. (9) 

Module III 

6. a) Sketch a typical arch and mark its parts. (5) 

 b) What is seasoning of timber? Explain different methods of seasoning. (9) 

7. a) What is a lintel? Why it is required? (5) 

 b) Explain different types of scaffoldings. (9) 

Module IV 

8. a) Explain with neat sketches any three types of foundations. (6) 

 b) Describe the causes of foundation failure. (8) 

9. a) What is a slip form? Where are they used? (6) 

 b) Explain the construction of filler slabs. (8) 

Module V 

10. a) What are the functions of a structural system? (5) 

 b) With the help of neat sketches, explain the different forms of reinforcement used 
in beams? Also explain the functions of each. 

(9) 

11. a) Distinguish between one way and two way slab systems. (5) 

 b) Compare load bearing wall construction and moment resisting frame 
construction. 

(9) 

********************* 
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CET 
283 

INTRODUCTION TO 
GEOTECHNICAL 

ENGINEERING 

CATEGORY L T P CREDIT 
Year of 

Introduction 
VAC 4 0 0 4 2019 

 

Preamble: Goal of this course is to expose the students to the fundamental concepts of soil mechanics 
and foundation engineering. After this course, students will be able to identify and classify the soil and 
to recognize practical problems in real-world situations and respond accordingly. 
 
Prerequisite : Nil 

Course Outcomes: After completion of the course the student will be able to: 
 

CO 1 Explain the basic concepts, theories and methods of analysis in soil mechanics 
and foundation engineering 

CO 2 Solve the basic properties of soil by applying functional relationships 

CO 3 Determine the engineering properties of soil by applying the laboratory test 
results and the fundamental concepts 

CO 4 Estimate the design parameters of footings and retaining walls 

 

Mapping of course outcomes with program outcomes (Minimum requirement) 
 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 
PO 
10 

PO 
11 

PO 
12 

CO 1 3 - - - - - - - - - - - 

CO 2 2 3 - - - - - - - - - - 

CO 3 2 3 - - - - - - - - - - 

CO 4 2 3 - - - - - - - - - - 

 

Assessment Pattern 
 

Bloom’s Category 
Continuous Assessment Tests End Semester 

Examination (Marks) Test 1 (Marks) Test 2 (Marks) 

Remember 15 15 30 

Understand 10 10 20 

Apply 25 25 50 

Analyse    

Evaluate    

Create    
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Mark Distribution 
 

Total Marks CIE Marks ESE Marks ESE Duration 

150 50 100 3 hours 

 
Continuous Internal Evaluation (CIE) Pattern : 
 
 Attendance      : 10 Marks 

 Continuous Assessment Test (2 numbers)  : 25 Marks 

 Assignment/Quiz/Course project   : 15 Marks 

End Semester Examination (ESE) Pattern : There will be two parts; Part A and Part B. Part A 

contains 10 questions with 2 questions from each module, having 3 marks for each question. Students 

should answer all questions. Part B contains 2 questions from each module of which student should 

answer any one. Each question can have maximum 2 sub-divisions and carry 14 marks. 

 
Course Level Assessment Questions 

(Questions may be framed based on the outline given under each course outcome) 

Course Outcome 1 (CO1): 

1. The fundamental concepts of basic properties and index properties of soil 
2. The fundamental concepts of engineering properties of soils related to Permeability, shear 

strength, consolidation & compaction  
3. Concepts of Total, neutral and effective stress; and vertical stress below loaded areas 
4. Basic theories of Earth pressure, Bearing Capacity and Settlement of footings  

Course Outcome 2 (CO2): 

1. Solve the basic properties of soil by applying functional relationships 

Course Outcome 3 (CO3): 

1. Calculate the engineering properties of soil related to Permeability, consolidation, compaction 
& shear strength by applying the laboratory test results  

2. Calculate the engineering properties of soil by applying the concepts of soil mechanics related 
to total , neutral and effective stress; and vertical stress below loaded areas 

Course Outcome 4 (CO4): 

1. Estimate the earth pressure acting on the retaining walls 
2. Estimate the bearing capacity of footings 
3. Estimate the immediate and consolidation settlement of footings  
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Model Question Paper 

QP CODE:         

Reg No.:_______________    Name:__________________________ 

  APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY  

FOURTH SEMESTER B.TECH DEGREE EXAMINATION, MONTH & YEAR 

Course Code:     CET 283     
Course Name : INTRODUCTION TO GEOTECHNICAL ENGINEERING 

Max. Marks: 100         Duration: 3 hours 

Part A 
(Answer all questions; each question carries 3 marks) 

1. Draw a three phase block diagram and define (i) Void Ratio, (ii) Water Content and  
(iii) Degree of saturation 

2. Explain different types of soil structures. 

3. Define (i) Well graded, (ii) Poorly graded and (iii) Gap graded soils 

4. Define (i) Liquid Limit, (ii) Plastic Limit and (iii) Shrinkage Limit  

5. Explain Mohr Coulomb shear strength theory. 

6. Explain different types of earth pressures. 

7. Explain the situations in which combined footings are provided. 

8. List the assumptions of Terzaghi’s theory of bearing capacity. 

9. Define (i) pre consolidation pressure, (ii) Compression Index and (iii) Recompression Index. 

10. Differentiate between Consolidation and Compaction. 

PART B 
(Answer one full question from each module, each question carries 14 marks) 

 
Module – 1 

11. (a) Derive the relation between bulk unit weight, specific gravity, void ratio and degree of 
saturation from the fundamentals.       (5 Marks) 

 (b) A sample of wet silty clay soil weighs 1.26 kN. The following data were found from lab tests 
on the sample. Density   = 21 kN/m3, Water content w = 15%, Specific Gravity G = 2.7. 
Determine (i) Dry density, (ii) Void Ratio, (iii) Porosity (iv) Degree of Saturation, (v) 
Saturated unit weight (vi) Submerged unit weight and (vii) Volume of soil.  (9 Marks) 

12. (a) Explain the procedures to determine the field density of soil.   (5 Marks) 

(b) 1000 cm3 core cutter weighing 9.46 N was used to find out the in-situ unit weight of soil in an 
embankment. The weight of core cutter with in-situ soil was noted to be 27.7 N. Laboratory 
tests on the sample indicated water content of 10% and specific gravity of solids of 2.63. 
Determine the bulk unit weight, dry unit weight, void ratio and degree of saturation. Also 
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calculate the saturated unit weight and the corresponding water content if the embankment is 
saturated during rain without change in volume.     (9 Marks) 

Module – 2 

13.  (a) Explain the factors affecting permeability of soil.     (5 Marks) 
(b) A soil sample of height 6 cm and area of cross section 100 cm2 was subjected to constant head 

permeability test with head of 36 cm and 90 cc of water passes through the specimen during a 
test interval of 5 min. Compute the coefficient of permeability of the soil sample.  
If the same sample is subjected to falling head permeability test and found that head drops 
from 60 cm to 20 cm in 4 min. Determine the cross sectional area of the stand pipe. (9 Marks) 

14. (a) A concentrated load of 500 kN is applied at ground surface. Compute the vertical pressure   
(i) at a depth of 5m below the load, (ii) at a distance of 3m at the same depth. Use Boussinesq’s 
theory.           (5 Marks) 

(b) A sand deposit of 8 m thick was loaded with a uniform surcharge of 10 kN/m2. Water table 
(WT) is at 3 m below GL. Density of sand is 18 kN/m3 above WT and 19 kN/m3 below WT. 

Draw Total, Neutral and Effective Stress Diagrams up to 8 m below GL. Take w = 10 kN/m3.
           (9 Marks) 

Module – 3 

15. (a) List the advantages and disadvantages of Direct Shear Test.    (7 Marks)  

 (b) A cylindrical specimen of soil fails under axial vertical stress of 150 kN/m2, when it is laterally 

unconfined. Failure plane makes an angle of 53 with the horizontal. Determine shear strength 

parameters c & .          (7 Marks) 

16. (a) Explain critical depth of an unsupported cut in a cohesive soil.   (5 Marks) 

(b) A retaining wall 8m high with a smooth vertical back retains a sandy backfill ( =340 , Density 
of soil above water table is 18 kN/m3 and below water table is 19 kN/m3). Water table is at 3 
m below ground level. Find the total active pressure per metre length of the wall and its point 
of application above the base by Rankine’s theory.     (9 Marks) 

Module – 4 

17.  Explain different types of shallow foundations and list the advantages and disadvantages of 
each type of footings.         (14 Marks) 

18.  (a) Explain various factors that affect ultimate bearing capacity of a shallow footing? (5 Marks) 

(b) A square footing of 2 m x 2 m is to be founded at a depth of 1.5 m in a soil with following 
data: 

     = 19 kN/m3 ;  C   = 30 kN/m2  ;     = 400 

  Nc  = 95.7  ;  Nq  = 81.3   ;  N = 100.4 

Determine the net safe bearing capacity with a factor of safety of 3, when Water table is at 

(i) 0.75 m from ground level. (ii) 2.5 m from ground level.   (9 Marks) 

Module – 5 

19. (a) What is meant by Immediate Settlement? How to determine this.   (5 Marks)  

(b) A 3m square footing at a depth of 2m from ground level carries a net load intensity of  
150 kN/m2. If a compressible clay layer 3m thick exists at a depth of 5m below the footing, 
determine the settlement of the footing due to consolidation of clay layer. Assume the water 
table at a depth of 3m below GL. For sand, density = 18 kN/m3 above water table and  
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19 kN/m3 below water table. For clay layer, LL = 65%, wn = 40% and G = 2.7. Take w = 10 
kN/m3.           (9 Marks) 

20. (a) What is meant by Allowable settlement?       (5 Marks) 

(b) The following are results of a standards proctor compaction test performed on a sample of soil 

Water Content % 6 8 10 12 14 16 

Bulk Density (kN/m3) 17.7 19.8 21 21.3 20.9 20.2 

 
Plot the water content – dry density curve and obtain Moisture content and Maximum dry 
density. Also plot the zero air voids curve. Take G = 2.65.    (9 Marks) 
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SYLLABUS 
 

Module Contents 

1 Introduction to soil mechanics - Soil types -Major soil deposits of India - 3 phase system -
Basic soil properties: Void ratio, porosity, degree of saturation, air content, water content, 
specific gravity, unit weight - Relationship between basic soil properties - numerical 
problems. 

Laboratory Determination of Water content by oven drying; Specific gravity using 
pycnometer & specific gravity bottle and Field density by sand replacement method – 
Field density by Core Cutter method -   

Soil Structure: single grained, honey combed, flocculated and dispersed structure and 
their effects on the basic soil properties – Sensitivity and Thixotropy. 

2 Index properties - Sieve analysis – Well graded, poorly graded and gap graded soils - 
Consistency - Atterberg Limits and Plasticity Index – Plasticity Chart –I.S. classification. 

Permeability of soils - Darcy’s law – Numerical Problems - Factors affecting permeability  

Principle of effective stress - Total, neutral and effective stress – Pressure diagrams - 
numerical problems 

Stress distribution - Boussinesq’s equations for vertical pressure due to point loads – 
Approximate methods for Vertical Pressure beneath rectangular shape: 2:1 Distribution 
Method -  numerical problems -Isobars- Pressure bulbs 

3 Shear strength of soils- Practical Applications - Mohr-Coulomb failure criterion – Mohr 
circle method for determination of principal planes and stresses– relationship between 
shear parameters and principal stresses [no derivation required] – Numerical Problems -  
Brief discussion of Direct shear test & UCC 

Lateral earth pressure – At-rest, active and passive earth pressures –  Rankine’s theories 
[no derivation required] - Influence of surcharge, layered backfill and water table on earth 
pressure- numerical problems 

4 Foundation - general consideration : Functions of foundations -  Definition of shallow and 
deep foundations - Different types of foundations : Strip Footings; Isolated Footings; 
Combined Footings – Rectangular and Trapezoidal; Raft Foundations and Pile 
Foundations  -  Selection of type of foundation - Advantages and limitations of various 
types of foundations  
Bearing capacity of shallow foundations – Ultimate, safe and allowable bearing capacity. 
- Failure mechanism, assumptions and equation of Terzaghi’s bearing capacity theory for 
strip footing [no derivation required] – Bearing capacity factors and charts - Terzaghi’s 
formulae for circular and square footings - numerical problems - Local and general shear 
failure - Factors affecting bearing capacity – Effect of water table on bearing capacity - 
numerical problems -  

5 Settlement analysis: Introduction - causes of settlement – immediate, consolidation and 
total settlement –Estimation of immediate settlement – Numerical Problems –  
Consolidation - Definition – Spring analogy for primary consolidation -   Void ratio 
versus pressure relationship - Coefficient of compressibility and volume compressibility – 
Pre consolidation Pressure - Compression index-Estimation of magnitude of settlement of 
normally consolidated clays - Numerical problems 
Allowable settlement - Total and differential settlements as per Indian standard 
Compaction of soils - Difference between consolidation and compaction - IS Light & 
Heavy Compaction Tests – OMC and MDD  
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Text Books: 

1. Ranjan G. and A. S. R. Rao, Basic and Applied Soil Mechanics, New Age International, 2002. 

2. Arora K. R., Geotechnical Engineering, Standard Publishers, 2006.  

 

References:  

1. Das B. M., Principles of Geotechnical Engineering, Cengage India Pvt. Ltd., 2010.  

2. Venkatramaiah, Geotechnical Engg, Universities Press, 2000.  

3. Terzaghi K. and R. B. Peck, Soil Mechanics in Engineering Practice, John Wiley, 1967. 

4. A V Narasimha Rao and C Venkatramaiah, Numerical Problems, Examples and Objective 
questions in Geotechnical Engineering, Universities Press (India) Ltd., 2000  

5. Purushothamaraj P., Soil Mechanics and Foundation Engineering, Dorling Indersley (India) 
Pvt. Ltd., 2013  

6. Taylor D.W., Fundamentals of Soil Mechanics, Asia Publishing House, 1948. 
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Course Contents and Lecture Schedule: 

Module Contents 
Outcomes 
Addressed 

Hours 

1 Module 1 9 

1.1 Nature of soil and functional relationships : Introduction to soil 
mechanics – Soil types – Major soil deposits of India 

CO 1 1 

1.2 3 phase system – Basic soil properties :  Void ratio, porosity, degree of 
saturation, air content, water content, specific gravity, unit weight 

CO 1 1 

1.3 Relationship between basic soil properties CO 1  1 

1.4 Numerical problems CO 2 2 

1.5 Determination of Water content by oven drying, Specific gravity using 
pycnometer & specific gravity bottle 

CO 1 1 

1.6 Determination of Field density by sand replacement method & Core 
Cutter method 

CO 1 1 

1.7 Numerical problems CO 2 1 

1.8 Soil Structure and their effects on the basic soil properties – Sensitivity 
and Thixotropy 

CO 1  1 

2 Module 2 9 

2.1 Index properties - Sieve analysis – Well graded, poorly graded and gap 
graded soils 

CO 1 1 

2.2 Consistency - Atterberg Limits and Plasticity Index CO 1 1 

2.3 Plasticity Chart –I.S. classification CO 1 1 

2.4 Permeability of soils - Darcy’s law – Factors affecting permeability CO 1  1 

2.5 Principle of effective stress - Total, neutral and effective stress – 
Pressure diagrams  

CO 1 1 

2.6 Numerical problems CO 3 1 

2.7 Stress distribution - Introduction - Boussinesq’s equations for vertical 
pressure due to point loads – Numerical problems 

CO 1 & 
CO 3 

1 

2.8 Approximate methods for Vertical Pressure beneath rectangular shape: 
2:1 Distribution Method -  numerical problems 

CO 1 & 
CO 3 

1 

2.9 Isobars- Pressure bulbs CO 4 1 

3 Module 3 9 

3.1 Shear strength of soils- Practical Applications - Mohr-Coulomb failure 
criterion 

CO 1 1 

3.2 Mohr circle method for determination of principal planes and stresses– 
relationship between shear parameters and principal stresses [no 
derivation required] 

CO 1 1 

3.3 Numerical Problems CO 3  

3.4 Brief discussion of Direct shear test & UCC CO 1 1 

CIVIL ENGINEERING



 

 

3.5 Lateral earth pressure – At-rest, active and passive earth pressure   CO 1 1 

3.6 Rankine’s theories [no derivation required]  CO 1 1 

3.7 Influence of surcharge and water table on earth pressure CO 1 1 

3.8 Numerical problems CO 4 1 

3.9 Earth pressure on retaining walls with layered backfill – Numerical 
Problems 

CO 1 & 
CO 4 

1 

4 Module 4 9 

4.1 Foundations : Functions of foundations -  Definition of shallow and 
deep foundations 

CO 1 1 

4.2 Different types of foundations : Strip Footings; Isolated Footings; 
Combined Footings – Rectangular & Trapezoidal; Raft Foundations 
and Pile Foundations  

CO 1 1 

4.3 Selection of type of foundation - Advantages and limitations of various 
types of foundations  

CO 1 1 

4.4 Bearing capacity of shallow foundations – Ultimate, safe and allowable 
bearing capacity.  

CO 1 1 

4.5 Failure mechanism, assumptions and equation of Terzaghi’s bearing 
capacity theory for strip footing [no derivation required] 

CO 1 1 

4.6 Bearing capacity factors and charts - Terzaghi’s formulae for circular 
and square footings -  

CO 1 1 

4.7 Numerical problems  CO 4 1 

4.8 Effect of water table on bearing capacity - numerical problems CO 1 & 
CO 4 

1 

4.9 Local and general shear failure - Factors affecting bearing capacity CO 1 1 

5 Module 5 9 

5.1 Settlement analysis: Introduction - causes of settlement – immediate, 
consolidation and total settlement 

CO 1 1 

5.2 Estimation of immediate settlement – Numerical Problems CO 1 & 
CO 4 

1 

5.3 Consolidation - Definition – Spring analogy for primary consolidation CO 1 1 

5.4 Void ratio versus pressure relationship - Coefficient of compressibility 
and volume compressibility – Pre consolidation Pressure - 
Compression index 

CO 1 1 

5.5 Estimation of magnitude of settlement of normally consolidated clays - 
Numerical problems 

CO 4 1 

5.6 Allowable settlement - Total and differential settlements as per Indian 
standard 

CO 1 1 

5.7 Compaction of soils - Difference between consolidation and 
compaction 

CO 1 1 

5.8 IS Light & Heavy Compaction Tests – OMC and MDD CO 1 1 

5.9 Numerical Problems CO 3 1 
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CODE: 
CET 285 

 

 

Course Name 

INFORMATICS FOR 
INFRASTRUCTURE MANAGEMENT 

CATEGORY L T P CREDIT 

 
VAC 

 
3 

 
1 

 
0 

 
4 

 

Preamble: This course is aimed at exposing the students to the scope of Informatics and Internet of 
Things (IoT) in Civil Engineering. It introduces students to the fundamentals of data analytics, 
informatics &IoT as it is applicable to civil engineering field.After this course, students will be in a 
position to appreciate the use of informatics &IoTin civil engineering projects and follow the future 
developments in this sector. 
 
Prerequisite: NIL 

Course Outcomes:  

Course 
Outcome  

Description of Course Outcome 
Prescribed 

learning level 

CO 1 
To understand the fundamental concepts of data science, 
informatics & internet of things 

Remembering, 

Understanding 

CO 2 
To learn the use of geomaticsin planning and site selection of 
infrastructure projects 

Applying & 
Analysing 

CO 3 
To apply building  informatics in construction, monitoring and 
project management 

Applying& 
Analysing 

CO4 
To learn the role of IoT technology in infrastructure 
management 

Applying& 
Analysing 

 

Mapping of course outcomes with program outcomes (Minimum requirement) 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12 

CO 1 2 - - - - - - - - - - - 
CO 2 2 - - - 2 - - - - - - 2 
CO 3 2 - - - 2 - - - - - - 2 
CO4 2 - - - 2 - - - - - - 2 

 

Assessment Pattern 

Bloom’s Category 
Continuous Assessment Tests 

End Semester Examination 
1 2 

Remember 10 10 15 
Understand 10 10 15 
Apply 15 15 35 
Analyse 15 15 35 
Evaluate    
Create    
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Mark distribution 

Total 
Marks 

CIE ESE ESE Duration 

150 50 100 3 hours 

 

Continuous Internal Evaluation Pattern:  

Attendance     : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project  : 15 marks 
 

End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A contain 10 
questions with 2 questions from each module, having 3 marks for each question. Students should 
answer all questions. Part B contains 2 questions from each module of which student should answer 
any one. Each question carries 14 marks and can have maximum 2 sub-divisions.  

Course Level Assessment Questions  

(Questions may be framed based on the outline given under each course outcome) 

Course Outcome 1 (CO1):To understand the fundamental concepts of data science, informatics & 
internet of things. 
 

1. ExplainDIKW pyramid. 
2. Explain the data mining techniques 
3. Discuss different data models 
4. Discuss the vector data analysis techniques 
5. Explain COBie standard 
6. List IoT protocols  
7. What are the elements of BIM? 

Course Outcome 2 (CO2): To learn the use of geomatics for planning and site selection of 
infrastructure projects. 

1. Discuss how geomatics help in site selection of a solid waste management facility 
2. Discuss how terrain modeling is an important geographic information for project 

planning 
Course Outcome 3 (CO3): To apply building informatics in construction, monitoring and 
project management. 

1. How BIM helps inreducing the cost of construction? 
2. Discuss the steps in developing a BIM for an infrastructure project. 

Course Outcome 4 (CO4): To learn the role of IoT technology in infrastructure management. 
1. How a water supply system could benefit by IoT technology? 
2. Monitoring infrastructure projects could leverage from IoT technologies! Discuss. 
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Syllabus 
 
Module 1 Data to Information 
 

History of informatics, DIKW pyramid, data management- data types, Meta data, database 
management systems; Data analysis techniques-spatial and non-spatial data, trends and 
patterns; Data mining techniques, data processing for information 

 Module 2 Geoinformatics 

Fundamental concepts in Geo-informatics- Components, Spatial data and attributes, vector 
and raster data models, Methods of data input, Spatial data editing; Vector data analysis-
buffering, overlay; Raster data analysis- local operations, neighborhood operations, zonal 
operations ;   GIS output: cartographic and non-cartographic output   

Module 3 Planning and Site selection 

Site suitability analysis for Residential area, Industrial area, Recreational Area, Solid Waste 
Disposal, Water treatment plant, reservoirs;  
Land use/ Land cover mapping, Ground Water Potential Zonation Mapping, Hazard Zonation 
Mapping, Terrain modelling 
Network Analysis- Water supply line, Sewer line, Power line, Telecommunication, Road 
network 
 
Module 4 Building Informatics 

Building Information Modelling- Definition, Elements of BIM, steps in BIM development, COBie 
standard, potential and applications of BIM, Case studies 
 
Module 5 Internet of Things (IoT) in Civil Infrastructure 

IoT  Standards& Protocols, Concept of IoT in civil engineering- Applications in construction, 
product monitoring and project Management 
Smart Buildings- sensors & devices, selection criteria, data integration 
Management Applications- Traffic Regulation, Water Supply, Pollution control, HVAC, 
Energy use 
 

Text Books 

1. J. Campbell, Essentials of Geographic Information Systems, Saylor Foundation, 2011. 
2. RamezElmasri, ShamkantB.Navathe, "Fundamental of Database Systems", Pearson 

Addison Wesley, 2003. 
3. BIM Handbook: A Guide to Building Information Modeling for Owners, Designers, 

Engineers, Contractors, and Facility Managers, Publisher: John Wiley & Sons; 2nd edition (1 
July 2011), Language: English, ISBN-10: 9780470541371 

 
 
Reference Books 
 

1. Raja R. A. Issa and Svetlana Olbina,Building Information Modeling: Applications 
and Practices, ASCE, 2015. 
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2. Samuel Greengard, The internet of things, The MIT Press Essential Knowledge 
Series, 2015, ISBN: 978-0-262-52773-6. 

3. ShashiShekhar and Sanjay Chawla,"Spatial Databases:A Tour", Prentice Hall, 2003. 
4. Building Information Modeling: BIM in Current and Future Practice, Publisher: John 

Wiley & Sons; 1 edition (15 August 2014), Language: English, ISBN-10: 
9781118766309 

 
 

Lecture Plan – Informatics for Infrastructure Management 
 

  

Module Topic 
Course 

outcomes 
addressed 

No. of Lectures 

1 

 

Module I : Total lecture hours : 9 

 

1.1 History of informatics 
CO1  Lecture 1 

1.2 DIKW pyramid& Meta data CO1  

 
Lecture 2 

1.3 Data management CO1 Lecture 3 

1.4 Data types & Meta data CO1  Lecture 4 

1.5 Database management systems CO1 Lecture 5 

1.6 Data analysis techniques CO1 Lecture 6 

1.7 Trends & Patterns in data analysis CO1 Lecture 7 

1.8 Data mining techniques CO1 Lecture 8 

1.9 Data processing for information  CO1 Lecture 9 

2 

 

Module II : Total lecture hours : 9 

 

 

2.1 Fundamental concepts in Geo-informatics-  CO1 Lecture 1 

2.2 Components of GIS CO1 Lecture 2 

2.3 Spatial data and attributes CO1 Lecture 3 

2.4 Data models- vector & raster CO1 Lecture 4 

2.5 Methods of data input  CO1 Lecture 5 

2.6 Spatial data editing CO1 Lecture 6 

2.7 Vector data analysis CO1 Lecture 7 

2.8 Raster data analysis- local & neighbourhood analysis CO1 Lecture 8 

2.9 Raster data analysis- zonal analysis& GIS output CO1 Lecture 9 
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3 

 

Module III : Total lecture hours : 9 

 

3.1 Site suitability analysis for Residential area,& Industrial 
area 

CO2 
Lecture 1 

3.2 Site suitability analysis for recreational area & solid 
waste disposal 

CO2 
Lecture 2 

3.3 Site suitability analysis for water treatment plant & 
reservoir  

CO2 
Lecture 3 

3.4 Land use&land cover mapping  CO2 Lecture 4 

3.5 Ground water potential zonation& Hazard zonation 
mapping 

CO2 
Lecture 5 

3.6 Terrain modelling CO2 Lecture 6 

3.7 Network analysis for water supply & sewer lines CO2 Lecture 7 

3.8 Network analysis for power line & telecommunication CO2 Lecture 8 

3.9 Network analysis for road network CO2 Lecture 9 

 

4 

 

Module IV : Total lecture hours : 9 

 

4.1 Building Information Modelling- Definition 
 

CO3 Lecture 1 

4.2 Elements of BIM CO3 
Lecture 2& 3 

4.3 Steps in BIM development CO3 Lecture 4 & 5 

4.4 COBie standard CO3 Lecture 6 

4.5 Potential & applications of BIM CO3 Lecture 7 

4.6 Case studies of BIM CO3 Lecture 8& 9 

5 
Module V : Total lecture hours : 9 

 

5.1 IoT  Standards & Protocols, Concept of IoT in civil 
engineering 

CO4 Lecture 1 

5.2 Application of IoT in construction, product monitoring & 
project management 

CO4 Lecture 2,3 & 
4 

5.3 Smart buildings CO4 Lecture 5 

5.5 Selection criteria of sensors & devices, Data integration CO4 Lecture 6 

5.7 Management applications of IoT- Traffic, water supply, 
pollution control, HVAC & energy use 

CO4 
Lecture7,8 & 9 

 

 

Model Question Paper 
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QP CODE:      

Reg No.:_______________    Name:__________________________ 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY  

THIRD SEMESTER B.TECH DEGREE EXAMINATION, MONTH & YEAR 

Course Code:CET 285 
Course Name: INFORMATICS FOR INFRASTRUCTURE MANAGEMENT 

Max. Marks: 100         Duration: 3 hours 

Part A 
(Answer all questions; each question carries 3 marks) 

1. Explain different data types. 

2. Explain DIKW pyramid. 

3. Compare vector & raster model. 

4. What are the components of GIS? 

5. Explain network analysis. 

6. What is the importance of terrain modeling? 

7. Define BIM.  

8. What is COBie standard? 

9. List the IoT protocols. 

10. Explain the concept of smart buildings. 

 

PART B 
(Answer one full question from each module, each question carries 14 marks) 

 
11. (a) Discuss data analysis techniques for spatial data.   (5 Marks) 

 (b) Explain the steps in processing data into information.  (9 Marks) 

OR 

12. (a) Briefly describe the history of informatics    (5 Marks) 

(b) Explain various data mining techniques.    (9 Marks) 

 

13. (a) Discuss various data inputting methods for GIS   (5 Marks) 
(b) Explain various vector analysis techniques.    (9 Marks) 

OR 
14. (a) Explain buffering analysis. What is its application?   (5 Marks) 

(b) Explain various raster data analysis techniques.   (9 Marks) 
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15. (a) How the site suitability analysis is carried out for a solid waste management facility?
          (7 Marks)  

 (b) Explain how geomatics is useful for mapping hazard zones.  (7 Marks) 

OR 

16. (a) Explain the methodology for road network analysis.   (7 Marks) 

(b) Explain the process of converting data to information for a reservoir site selection. 

(7 Marks) 
17. (a) What are the applications of BIM?      (5 Marks) 

 (b) Discuss the steps in developing a BIM for an infrastructure project.(9 marks) 

OR 

18.  (a) Explain the elements of BIM.      (5 Marks) 

 (b) How BIM helps in reducing the cost of construction?  (9 Marks) 

 
19. (a) What sensors & devices would help in monitoring water distribution network.  

         (5 Marks)  

(b) Infrastructuremanagement could leverage from IoT technologies! Discuss.  
         (9 Marks) 

OR 

20. (a) What are the selection criteria for sensors & devices used in IoT technologies. 
          (7 Marks) 

(b) Discuss how IoT technologies could help in pollution control. (7 Marks) 
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