People’s Education Society’s (Mumbai)

(An Autonomous Institute)
Nagsen Vana, Chhatrapati Sambhajinagar, Maharashtra, 431002
Tel. No. (+91) 240 2400031

Web: www.pescoe.ac.in

laa

s [

PES. COLLEG

]2 E!Gl!EEBING
@

Ak AUTONOMOUS IRs iy,

Ly

CURRICULUM FOR UNDERGRADUATE PROGRAMME
B.Tech. Second Year

Department of Civil Engineering

In line with National Education Policy 2020 Guidelines

[With Effect from the Academic Year 2026-2027]

P. E.S. COLLEGE OF ENGINEERING

/ /\ DN AN J/ //
« = N\ 1.00
T Sl
“Chairman Dean Chairman’Academic | Date of Release Version
Board of Studies Academics Council




INSTITUTE VISION

e To create sound technical manpower with global competitiveness, morality, and social sense.

INSTITUTE MISSION
* To provide the state-of-art technical infrastructure and motivate students to realize their own
potential.
° To provide an embellished academic and congenial environment to students for complete learning
experience.
° To promote intellectual, moral, and social democracy to ensure all round development of the
students.
DEPARTMENT VISION
° To create sound technical manpower with global competitiveness, morality, and social sense
DEPARTMENT MISSION
° To provide state-of-the-art technical infrastructure and motivate students to realize their own
potential.
° To provide an enriched academic and congenial environment to students for a complete learning
experience.

* To promote intellectual, moral, and social values to ensure the all-round development of students.

Grading and Evaluation Process:
i. Based on the Examinations and Evaluation, students will be awarded letter grades after combining the

performance of all Evaluations for the respective course.
These letter grades will be derived from quantitative and qualitative Evaluation converted into10-point
scale called as grade point for credit courses. The performance with grade points and equivalent letter

grades for Absolute grading for admitted batches will be as mentioned in the following table:

Percentage of Marks Letter Grade Grade Points
91-100 EX 10.0
86-90 AA 9.0
81-85 AB 8.5
76-80 BB 8.0
71-75 BC 7.5
66-70 CC 7.0
61-65 CD 6.5
56-60 DD 6.0
51-55 DE 5.5
40-50 EE 5.0
0-39 FF 00 ,
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ii. Class is awarded based on CGPA of all eight semester of B.Tech program.

CGPA for pass is minimum 5.0

CGPA up to <5.50 Pass Class
CGPA > 5.50 & <6.00 Second Class
CGPA > 6.00 & < 7.50 First Class
CGPA > 7.50 Distinction

[Percentage of Marks = CGPA*10.0]

lii. Apart from credit courses, Non-credit courses will be awarded with letter grades based on quantitative
and qualitative Evaluations at PP (Pass) and NF (Not Passed).

Pasting Criteria: Student should score minimum 20 out of 60 in End Semester Examination.

Passing Percentage: 40 out of 100

*Minimum 50% of total credits should be there to promote the student in the next higher class.

*National / State level sports / cultural events / NSS / NCC / Yoga etc. certificates shall be considered at
department level by HOD or Subject teacher for attendance and internal assessment.

*If the student is passed in all subjects of First year, then only that student can take admission in the Thire
year and if the student is passed in all subjects of Second year then only that student can take admission in

the Fourth/Final year.

Gracing Rule:

Three marks grace to maximum three subjects (total 09 marks), for every year subject to change in the
result of the student (e.g. fail to pass). These 09 marks shall be distributed in three subjects as per
requirement to change the results from fail to pass.

If student fails in more than three subjects, no grace will be given. Students those who have not availed
any grace marks for any subject during the entire course then 1% grace marks (final year aggregate

marks) shall be awarded to improve his/her class.

Calculation of SGPA and CGPA:

a. Semester Grade Point Average (SGPA):

The performance of a student in a semester is indicated by Semester Grade Point Average (SGPA) which
is a weighted average of the grade points obtained in all the courses taken by the student in the semester
and scaled 1o a maximum of 10. (SGPA is to be calculated up to two decimal places). A Semester Grade

Point Average (SGPA) will be computed for each semester as follows:
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Where

'n' is the number of subjects for the semester,

‘ci’ is the number of credits allotted to a particular subject, and

'gi" is the grade-points awarded to the student for the subject based on his performance as per the above
table.

SGPA will be rounded off to the second place of decimal and recorded as such.

b. Cumulative Grade Point Average (CGPA):

An up-to-date assessment of the overall performance of a student from the time he entered the Institute is
obtained by calculating Cumulative Grade Point Average (CGPA) of a student. The CGPA is weighted
average of the grade points obtained in all the courses registered by the student since he/she entered the
Institute. CGPA is also calculated at the end of every semester (up to two decimal places). Starting from
the first semester at the end of each semester (S), a Cumulative Grade Point Average (CGPA) will be
computed as follows:

CGP4 = {Eﬁ??f‘ *?eQ"i]

(£ e]
Where,

'm' is the total number of subjects from the first semester onwards up to and including the semesters,

"c;" is the number of credits allotted to a particular subject, and

'g" is the grade-points awarded to the student for the subject based on his/her performance as per the
above table.

CGPA will be rounded off to the second place of decimal and recorded as such.

It is to be noted that the CGPA Is not the average of SGPA.
CGPA to equivalent Percentage Conversion

CGPA shall be calculated with the following formula
Percetage (%) = (CGPA * 10.0)

Semester-wise Total Credit Summary

Semester Total Credits

Semester I & II (F.Y. B.Tech.) 44
Semester III 22
Semester [V 22
Semester V 22
Semester VI 22
Semester VII 22
Semester VIII 22

Grand Total (Sem I — VIII) 176
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Illustrative Semester wise Credit distribution structure for Four Year UG Engineering Program -

One Major, One Minor
Semester I Im | mxr|mv | v |Vl VII | VIII | Total
Credits
Basic Science Course BSC/ESC 06-08 [08-10 -- -- -- -- -- 14-18
Engineering Science Course 10-08 | 06-04 -- -- -- -- - 16-12
Programme Core Course (PCC) | Program -- 02 |08-10(08-10|10-12|08-10| 04-06 [04-06| 44-56
Courses
Programme Elective Course -- -- - - | 04 08 02 06 20
(PEC)
Multidisciplinary Minor Multidisciplinary| - 02 | 02 | 04 02 02 02 14
(MD M) Courses
Open Elective (OE) Other than -- - 04 | 02 | 02 -- -- -- 08
a particular program
Vocational and Skill Skill Courses 02 02 - 102 | - 02 - - 08
Enhancement Course
(VSEC)
Ability Enhancement Course Humanities 02 - - | 02 - -- -- - 04
(AEC-01, AEC-02) Social Science
Entrepreneurship/Economics/ and -- 02 | 02| - - - - 04
Management Courses Management
Indian Knowledge System (IKS) | (HSSM) 02 - | - - - - 02
Value Education Course (VEC) -- -- 02 | 02| - -- - - 04
Research Methodology Experiential - - - - - - 04 04
Comm. Engg. Project Leaming -- - | 02 | - - - - - 02
: ; Courses
(CEP)/Field Project (FP)
Project -- -- -- -- -- -- 04 04
Internship/ OJT - - -- - 12 - 12
Co-curricular Courses (CC) Liberal Learning| 02 02 -- -- -- -- - 04
Courses
Total Credits (Major) 20-22 |20-22 (20-22|20-22|20-22{20-22 | 20-22 [20-22| 160-176

Abbreviations: Generic/ Open Electives: OE; Vocational Skill and Skill Enhancement Courses: VSEC: Vocational
Skill Courses: VSC; Skill Enhancement Courses: SEC; Ability Enhancement Courses: AEC; Indian Knowledge
System. IKS,; Value Education Courses: VEC; OJT: On Job Training: Internship/ Apprenticeship;
Field projects: FP; Community engagement project: CEP; Co-curricular Courses: CC; RM: Research Methodology;
Research Project: RP, Liberal Learning Course: Lib. Learn, Courses on Humanities, Social Science, and

Management: HSSM

Note: The Credit Distribution Table given above is illustrative only. The Universities/ Autonomous Colleges may
suitably modify within the broader framework of credit distribution across seven verticals and as per the AICTE rules

and regulation.
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Teaching & Evaluation Scheme for Second Year B.Tech. Civil Engineering

Semester II1

Course Course Course Title Teaching Evaluation Scheme Credits
Category Code Scheme
L|T| P | CA|MSE | ESE | Total
PCC BTPESCE301T | Mechanics of Solids 31-1-120( 20 60 100 3
PCC BTPESCE302T | Fluid Mechanics-I 31-1-120( 20 60 100 3
PCC BTPESCE303T | Surveying 31-1-120] 20 60 100 3
PCC BTPESCE301L | Mechanics of Solids Lab. --12120 - 30%* 50 1
PCC BTPESCE302L | Fluid Mechanics-I Lab. -l-121]20 - 30%* 50 l
MDM BTPESMXXXX | Multidisciplinary Minor -I 2(-1-110 10 30 50 2
BTPESOE30T | Applied Mathematics
BTPESOE2T | Business Communication
CE BTPESOEI3T | Employability and Skill == 2| 8| 0 4
Development
HSSM BTPESCE306T | Economics for Engineers 1{-4{-150 - - 50 1
VEC BTPESUHVT | Universal Human Values 3(-1-120 20 60 100 3
FP BTPESCE303L | Surveying / Field Project -1-121]50 - 50% 100 1
Total 800 22
Semester I'V
Course Course Course Title Teaching Evaluation Scheme Credits
Category Code Scheme
L|T|P|CA|MSE|ESE | Total
PCC BTPESCE40IT | Building Construction & Planning 31-1-120] 20 60 100 3
PCC BTPESCE402T | Theory of Structure-1 31 -1-120] 20 60 100 3
PCC BTPESCE403T | Fluid Mechanics -1 3 1-1-1201 20 60 100 3
PCC BTPESCE404T | Concrete Technology 31 -1-1201 20 60 100 3
PCC BTPESCE401L | Building Construction and Planning | - | - | 2 | 20 - 30%* 50 l
Lab
PCC BTPESCE403L | Fluid Mechanics Lab - 11 - -12120 - 30% 50 1
PCC BTPESCE404L | Material Testing Lab - I -1 -121]20 : 30* 50 1
MDM BTPESMXXXX | Multidisciplinary Minor -II 21-1-110 10 30 50 2
BTPESOE31T | Introduction to MATLAB
OE BTPESOE23T | Smart Cities & Urba Technologies 2 |1-1-110 10 30 50 2
BTPESOE24T | GIS & Mapping for Beginners
VSEC BTPESCE406T | Software Application in Civil - -12150 - 50%* 100 2
Engineering-I
HSSM - BTPESCOIT | Constitution of India 1 |-1]-120 - 30* 50 1
VEC
Total 800 22
* Practical/ Oral evaluation at the end of semester; Abbreviations:- L: Lecture; T: Tutorial; P: Practical;
CA: Continuous Assessment; MSE: Mid-Semester Assessment;, ESE: End-Semester Assessmgnt.
Page 6 of 50

Academic Council Meeting

Dated :-...\.3/96/202.6.




Multidisciplinary Minor Subjects Bucket

Multidisciplinary Minor Subjects
Course Course Title Teaching Evaluation Scheme Credits
Code Scheme
L [T| P |CA[MSE [ ESE | Total
Multidisciplinary Minor — I for Semester III
BTPESMOIT | Engineering Geology & Soil Mechanics |2 [-]-J0] 10 [37] s [ 2
Multidisciplinary Minor — II for Semester IV
BTPESMO2T | Building Construction & Planning [2[-]-J10] 103735 [ 2
Multidisciplinary Minor — III for Semester V
BTPESMO2T | Transportation Engineering (Highway, 311 -120 20 60 100 4
Tunnel, Bridges)
Multidisciplinary Minor — IV for Semester VI
BTPESMO3T | Estimation and Costing (Building, Road, 2 1-1-110 10 30 50 2
Water supply, etc.)
Multidisciplinary Minor — V for Semester VII
BTPESMOAT | Urban Water Supply & SewerageSystem | 2 [ - | - [ 10 | 10 | 30 | 50 | 2
Multidisciplinary Minor — VI for Semester VIII
BTPESMOST | Airport, Port & Railway Infrastructure l2[-]-Jmo] 10 3075 [ 2
Open Elective Subjects
Course Course Title Teaching Evaluation Scheme Credits
Code Scheme
L| T |P|CA|MSE]ESE [ Total
Open Elective-I for Semester I1I
BTPESOE30T | Applied Mathematics 311 ]-1]20 20 60 100 4
BTPESOE2T | Business Communication 301 (-]120] 20 60 100 4
BTPESOEI3T | Employability and Skill Development 311 [-(120] 20 60 100 4
Open Elective-II for Semester IV
BTPESOE3IT | Introduction to MATLAB 21 -1-110 10 30 50 2
BTPESOE23T | Smart Cities & Urba Technologies 21 -1-110 10 30 50 2
BTPESOE24T | GIS & Mapping for Beginners 21 -|-110 10 30 50 2
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BTPESCE301T Mechanics of Solids PCC 3L-0T-0P 3 Credits

Course Objectives

1. | To understand the fundamental concepts of stress, strain, elastic behavior, and mechanical properties of
construction materials under different loading conditions.

2. | To develop the ability to analyze determinate and indeterminate structural members subjected to axial loads,
temperature changes, shear forces, and bending moments.

3. | To study the distribution of shear and bending stresses in beams and apply flexural and shear stress theories for
structural analysis and design.

4. | To understand the behavior of circular shafts under torsion and to analyze principal stresses and strains in
structural elements subjected to combined loading.

5. | To evaluate the stability and strength of axially and eccentrically loaded columns and structural components using
Euler’s, Rankine’s, and stress analysis concepts.

COs Course Outcomes Bloom’s
Taxonomy
Level

1 Explain the concepts of stress, strain, elastic constants, temperature stresses, and mechanical K2
behavior of engineering materials.

2 | Analyze determinate and indeterminate members and draw shear force and bending moment K4
diagrams for various loading conditions.

3 Apply the theories of shear stress and bending stress to determine stress distribution and moment K3
carrying capacity of beams.

4 | Evaluate torsional behavior of circular shafts and determine principal stresses and strains under K5
combined stress conditions.

5 | Analyze the stability and stress behavicr of axially and eccentrically loaded columns and K4

determine safe load carrying capacity.

Module | Content Hrs
Module | Simple Stresses and Strains: 10
I a) Materials used in construction and their nature, Hook’s Law, Stress-Strain Diagram for elastic,

plastic materials and brittle material, Idealized stress-strain diagram, Concept of axial stresses
(compression, tension), strains (linear, lateral, shear and volumetric), Elastic constants and their
relations. Stresses and strains due to change in temperature.

b) Stresses, strains and deformations in determinate and indeterminate structures for homogeneous
and composite structures under concentrated loads and temperature changes.

Module | Shear Force and Bending Moment Diagram. 10
Concept of shear force and bending moment. Relation between shear force, bending moment and
intensity of loading. Shear force and bending moment diagrams for determinate beams due to
concentrated, uniformly distributed, uniformly varying loads and couples. Bending moment and
loading diagram from given shear force diagram.

II

2
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Module
111

Shear and Bending Stresses

a) Shear stresses in beams: concept of shear, complimentary shear, derivation of shear stress formula,
shear stress distribution for various cross sections, maximum and average shear stress for circular and
rectangular sections.

b) Bending stresses in beams: theory of simple or pure bending, assumptions, derivation of flexure
formula, bending stress distribution diagrams, Moment of Resistance of cross-section.

10

Module
v

Torsion of Circular Shafts and Principal Stresses and Strains

a) Torsion of circular shafts: theory of torsion, assumptions, derivation of torsion formula. Stresses,
strains and deformations in determinate and indeterminate shafts of hollow, solid, homogeneous
cross-sections subjected to twisting moments. Power transmitted by shafts.

b) Principal stresses and strains: concept of principal planes and principal stresses, normal and shear
stresses on an oblique plane, magnitude and orientation of principal stresses and maximum shear
stress.

08

Module

Axially and Eccentrically Loaded Columns.

a) Axially loaded columns: concept of critical load and buckling, Euler’s formula for buckling load
with hinged ends, concept of equivalent length for various end conditions, Rankine’s formula, safe
load on column and limitations of Euler’s formula.

b) Direct and bending stresses for eccentrically loaded short column and other structural components
such as retaining walls, dams, chimneys, etc. Effect of lateral force and self-weight. Resultant stress
diagrams due to axial loads, uni-axial, and bi-axial bending. Concept of core of section for solid and
hollow rectangular and circular sections.

07

Text Books:

1. | Junnarkar 8.B., 2014, “Mechanics of Structures”, Charotor Publishers, Anand, 3 Ist edition,

Khurmi R.S., 2018, “Strength of Material”, S. Chand and Co., New Delhi

2.
3. | Sadhu Singh, 1978, “Strength of Materials”, Khanna Publishers, N. Delhi
4. | Ramamrutham S., 2011, “Strength of Materials”, Dhanpat Rai and Sons, Delhi

Reference Books:

Punmia B. C., 2018, “Mechanics of Materials” Laxmi Publications, revised edition, 2016

Subramanian R., 2016, “Strength of Materials” Oxford University Press, 2nd edition

Beer F P., Jhonston E. R., John. T. D E wolf, 2017, “Mechanics of Materials” TMH

Jain, P. H. Theory of Structures. Khanna Publishers, New Delhi.

Bhavikatti, S. S. Structural Analysis. Vikas Publishing House Pvt. Ltd., New Delhi.

AN ol Bl Bl B

Passi, M. Strength of Materials (Engineering Mechanics of Solids / Mechanics of Structures, Tech-Max Publications.
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| BTPESCE302T | Fluid Mechanics-I PCC 3L-0T-0P

3 Credits |

Course Objectives

1. | To impart Knowledge of fluid properties and types of fluids.

2. | To introduce the concept of fluid pressure, pressure acting on various plane and measuring pressure with the help
of manometers and pressure gauges.

3. | To impart Knowledge of Buoyancy and floatation.

4. | To build concept of Fluid kinematics and fluid dynamics with reference to fluid flow.

5. | To learn use of notches and weirs to measure discharge. To get acquainted With dimensional analysis.

COs Course Qutcomes Bloom’s
Taxonomy
Level

1 To understand the fundamental properties of fluid. K2

2 | To understand the fluid pressure and its measurements. K2

3 To apply the concepts of fluid kinematics and fluid dynamics for solving engineering problems K3
related to flow measurement and motion of fluids.

4 | To analyze the flow characteristics through notches, weirs, orifices, and flow measuring devices K4
using continuity, Bernoulli’s, and momentum equations.

5 | To develop the ability to use dimensional analysis and similitude principles in hydraulic model K
studies and practical fluid engineering applications.

Module | Content Hrs
Module | Physical properties of Fluid: Definition of fluids, Fluid properties- Density, Specific weight, [ 10
I Specific Volume, Specific Gravity, Surface Tension, Capillarity - Adhesion and Cohesion, Newton’s
law of viscosity, Types of Fluids, Newtonian and Non-Newtonian Fluids, Rheological diagram,
Compressibility, Vapour Pressure, Problem involving use of above fluid Properties.
Module | Fluid Statics: Concept of Pressure, Basic Equation of Hydrostatics pressure head, Pascal Law, | 10
Measurement of pressure (Atmospheric, Absolute, Gauge and Vacuum), Application of basic
I equation of hydrostatics- Pizometers, Principle of Manometers for balancing liquid column, Simple
and Differential Manometers, Different type of Mechanical Pressure gauges
Total pressure, Center of Pressure for Plane and curved Surfaces, Pressure Diagrams, Practical
application (Gate, Dam, lock gates).
Module | Floatation and equilibrium: Principle of Buoyancy and Floatation, Equilibrium of floating bodies, | 09
011 Stability of Floating Bodies, Meta-center, Meta-centric height and its determination (Experimental
and Analytical), Stability of Submerged Bodies.
Relative Equilibrium of liquids- Fluid masses subjected to uniform Horizontal / Vertical
acceleration, Rotational motion- Forced and Free Vortex Flow.
Module | Fluid Kinematics and Dynamics: 08
v Fluid Kinematics: Methods for describing the motion of fluid; Velocity and acceleration of fluids,

Type of Flow, continuity equation, continuity equation for three dimensional flow, Rotational and
irrotational motion, Circulation and Vortcity, Velocity Potential, Stream function and Flow net,
method of drawing flow net, use and limitation of flow net. 7
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