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Pl‘ugramme: Diploma in Civil Engineering (Sandwich Pattern)

Course Code: AM23106

[

Course Title: Design of Reinforced Concrete and Steel Structures

Compulsory / Optional: Compulsory

p— e
Learning Scheme and Credits Assessment Scheme
FA-TH |SA-TH FA SA
CLA TL LL | SLH | NLH | Credits (2:30 PR SLA | Total
TS| TS2 |  prs.) PR | OR
4 1 - 3 8 4 20 | 20 60 25 S04 | 25 | 200

Total IKS Hrs for Course: 04 Hrs

Abbreviations: CL- Class Room Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
.’] Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, [KS - Indian
Knowledge System, SLA - Self Learning Assessment.
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination
Note:
I If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be declared as
"Detained" in that semester.
2. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be declared as fail
and will have to repeat and resubmit SLA work.
3. Notional Learning hours for the semester are (CLALLATLASL) hrs.* 15 Weeks
4. Self learning includes micro project / assignnient / other activities.

I. Rationale

In this course, the student will study elements of RCC & Steel structures such as beams/tension members,
columns/compression members along with the concepts of their designs. Basic Principles of designing RCC shall be
helpful for students in supervising and executing construction activities effectively. Steel is commeonly used as a
construction material for various steel structures such as steel girders, steel bridges, steel trusses, columns, towers,
railway bridges, industrial building, etc. For the design of steel structures, the propertics of steel, different sections,
various grades and strength characteristics of steel are required. This will be useful for developing insight for the

#sign concepts and will help student in effective supervision and quality control on site,

1. Industry / Employer Expected Outcome
I Understand the design philosophy and principles.
2. Solve engineering problems of RC elements subjected tb flexure, shear and torsion.

3. Demonstrate the procedural knowledge in designs of RC structural elements such as slabs, columns and footings,
4. Analyze the failure modes of various types of connections. :

5. Design of various elements of steel structures as per Indian Standards,
6. Apply relevant codal provisions to ensure the safety and serviceability of structural elements for the recommendation,

Design of Reinforced Concrete and Steel Structures (AM23106) Approved Copy P —23 Scheme
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111,

Course Qutcomes

Students will be able to achieve & demonstrate the following COs on completion of course based learning

COl Design of singly and doubly reinforced RCC beam,

CO2 Design of RCC beam for shear and development length.

CO3 Design of short and long RCC columns.

CO4 Design of steel tension and compression member. :
CO5 Design of steel | and Channel sections. i

Course Content Details:

e

Explain singly and doubly
reinforced sections, IS 456, limit
state and stress block diagram,
TLO 1.2

Explain design of singly
reinforced beam, concept of under
reinforced, over reinforced and
balanced section.

TLO 1.3

Explain design of doubly
reinforced sections, stress and
strain diagrams and depth of
neutral axis.

Unit Theory Learning Outcomes Topics / Sub-topics
N (TLO)
0.
TLO 1.1 Design of Reinforced Concrete Beams by Limit State Method:

1.1 Concept of Limit state, Stress block diagram, Introduction to singly
and doubly reinforced sections, 1S 456.

1.2 Design of singly reinforced beam, concept of under reinforced, over
reinforced and balanced section, Simple numerical problem on ultimate
moment of resistance and design of beam section.

1.3 Design of doubly reinforced sections, stress and strain diagrams,
depth of neutral axis, simple numerical problems on ultimate moment of
resistance of reinforced beam, Calculation of Ast and Asc.

Course Outcome: COI1, Teaching Hours : 14 hrs, Marks: 14 (R4, U4, A-6)

TLEO'2:1

Explain design of shear
reinforcement, Minimum Shear
Reinforcement, Provisions of IS
456, forms of shear reinforcement.
TLO 2.2

Explain determination of
Development length in tension and
compression members and check as
per codal provisions.

TLO 2.3

Explain Shear reinforcement,
Adequacy of section for shear..
TLO 24

Explain serviceability limit state
check

Shear, Bond and Development length in Design of RCC
member:

2.1 Nominal shear stress in RCC section, Design shear strength of
concrete, Design of shear reinforcement, Minimum Shear
Reinforcement, Provisions of IS 456, forms of shear reinforcement.
2.2 Types of bond, Bond stress, check for bond stress, Determination
of Development length in tension and compression members and
check as per codal provisions, Anchorage value of 90 hook, Lapping
of bars.

2.3 Simple numerical s on: Shear reinforcement, Adequacy of
isection for shear.

2.4 Introduction to serviceability limit state check

Course Outcome: CO2,Teaching Hours: 13 hrs , Marks: 12 (R4, U-4, A-4)
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Uni Theory Learning Outcomes
ol (TLO)

No.

Topic / Sub-topic

TLO 3.1

Describe definition and

3| classification of column, Limit
state of compression members,
Effective length of column.
TLO 3.2

Explain Provisions of IS 456 for
minimum steel, cover, maximum
steel, spacing of ties..

TLO 3.3

Explain design of axially loaded
short column - Square,
Rectangular, and Circular only.

Design of axially loaded RCC Column :

3.1 Definition and classification of column, Limit state of
compression members, Effective length of column.

3.2 Provisions of IS 456 for minimum steel, cover, maximum steel,
spacing of ties etc.

3.3 Design of axially loaded short column - Square, Rectangular, and|
Circular only,

Course Outcome: CO3,Teaching Hours: 10 hrs., Marks: 10 (R-2, U4, A-4)

TLO 4.1

Describe Types of sections used
for Tension members.

. TLO 4.2

@ ¢ Explain Strength of tension
member by- yielding of section,
rupture of net cross-section and
block shear.

TLO 4.3

Explain design of axially loaded
single angle and double angle
tension members with bolted and
welded connections

TLO 4.4

Explain Types of sections used as
compression member,

TLO 4.5

Explain built up sections, lacing
and battening, Diagrams of single
and double lacing and battening
@ system.

i TLO 4.6

Explain design of axially loaded
single and double angle struts
connected by bolted and welded
connections with gusset plate.

|1)esign of Steel Tension and Compression Members (Limit State
Method) :

4.1 Types of sections used for Tension members.

4.2 Strength of tension member by- yielding of section, rupture of
net cross-section and block shear.

4.3 Design of axially loaded single angle and double angle tension
members with bolted and welded connections.

4.4 Types of sections used as compression member, Calculation of
cffective length, Radius of gyration and slenderness ratio,
Permissible values of slenderness ratio as per IS 800, Design
compressive stress.

4.5 Introduction to built up sections, lacing and battening (Meaning
and purpose), Diagrams of single and double lacing and battening
system. (No numerical problems).

4.6 Design of axially loaded single and double angle struts
connected by bolted and welded connections with gusset plate.

iCourse Outcome: q04,Tenching Hours: 15 hirs , Marks: 14 (R4, U-4, A-6)
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Unij¢| Theory Learning Outcomes Topic / Sub-topic
No. (TLO)
- [TLosi
Explain Standard beam sections, Design of Steel beams (Limit State Method)
Bending stress calculations
: 5.1 Standard beam sections, Bending stress calculations.
i TLO 52 52 Design of steel | and channel section.
Explain Design of simple Iand 5.3 Check for shear as per IS 800.
channel section.
TLOS5.3
Explain Check for shear as per IS (Course Outcome: COS, Teaching Hours: 8 hrs , Marks: 10 (R-2, U4, A-4)
800

Suggested Specifications Table (Theory):

Unit Distribution of Theory Marks
Topie Titl ;
No e n R Level | U Level | A Level [;I.;::_:L
1 Design of Reinforced Concrete Beams by Limit State Method 4 4 6 14
2 Shear, Bond and Development length in Design of RCC
member 4 4 2 1z
3 | Design of axially loaded RCC Column 2 4 4 10
4 Design of Steel Tension and Compression Members (Limit 4
State Method) 4 s & :
S| Design of Steel beams (Limit State Method) 2 4 4 10 ﬂ
TOTAL 16 20 24 60
IV.  Laboratory Learning Outcome and Aligned Practical / Tutorial Experiences.
Sr. N Laboratory Learning Laboratory Experiment / Practical Titles / Numbe |Relevan
F- N0 Outcome (LLO) Tutorial Titles rof tCOs
hrs.
LLO 1.1
Draw cross section, strain ‘ i
1| diagram & stress diagram | Draw cross section, strain diagram & stress diagram 04 col,
for singly reinforced for singly reinforced section. 002
section.
LLO 2.1
Draw cross section, strain ) Wy !

( \ 2 diagram & stress diagram Draw cross section, strain diagram & stress diagram 04 col,
for doubly for doubly Reinforced section. co2
Reinforced section.

LLO 3.1 -
3 Draw sketches of different | Draw sketches of different types of column footings. 02 Co3
types of column footings.
LLO 4.1 :
Interpret the actual RCC Interpret the actual RCC Structural Drawings used on s Col,
4 Structural Drawings used on site with reference to reinforcement details of various 02 %%23
it IR e erence 1D structural elements.

Design of Reinforced Concrete and Steel Structures (AM23106)  Approved Copy
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reinforcement details of
various structural elements,

LLO 5.1

Prepare a checklist for
reinforcement provided
from actual drawings used
on site for various
structural elements.

Prepare a checklist for reinforcement provided from actual
drawings used on site for various structural elements,

02

Col,
Co2,
co3

LLO 6.1

Prepare a detailed report of
site visit for reinforcement
detailing of structural
elements like beams,
columns, staircase &
footing,

Prepare a detailed report of site visit for reinforcement
detailing of structural elements like beams, columns,
staircase & footing.

08

COl,

coz,

CO3

LLO 7.1
Design simply supported 1
section steel beam for udl.

Design simply supported I section steel beam for udl,

06

LLO 8.1

Draw any five commonly
used rolled steel sections
and five built up sections.

Draw any five commonly used rolled steel sections and
five built up sections,

02

COo4

LLO 9.1

Summarize the provisions
of IS 800 required for the
design of tension member in
report form.

Summarize the provisions of IS 800 required for the
design of tension member in report form.

04

CO4,
COs

10

LLO 10.1

Compile relevant clauses
from IS 800 required for the
design of a compression
member and submit it in
report form,

Compile relevant clauses from IS 800 required for the
design of a compression member and submit it in report
form.

04

11

LLO 11.1

Draw sketches for single &
double lacing of given built
up 04 columns.

Draw sketches for single & double lacing of given built
up 04 columns,

02

CO4

LLO 12.1
Draw sketches for battening
of given built up eolumns.

Draw sketches for battening of given built up columns.

02

COo4

LLO 13.1

Prepare a report on the IS
800 provisions pertaining to
design of lacing & battening

along with its significance.

Prepare a report on the IS 800 provisions pertaining to
design of lacing & battening along with its significance.

04

CO4,
COs

Design of Reinforced Concrete and Steel Structures (AM231 06) Approved Copy
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LLO 14.1 Design beams section for shear as per IS 800 provisions,

4 Design beams section for cod.
shear as per IS 800 06 COs
provisions.

[ LLO 15.1 Prepare a detailed report of site visit for study of rolled

1,5 Prepare a detailed report of | steel tension & compression members used in various
site visit for study of rolled | structures, o4,
steel tension & compression 08 COs
members used in various

L | structures. )
V. Suggested Micro Project / Assignment / Activitie
(Self Learning);

s for Specific Learning /Skills Development
Note:

Above is just a suggestive list of mj
rojects, assignments, and activities

The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in

acquiring the desired skills. :

If'a micro project is assigned, it is expected to be completed
SLA marks shall be awarded as per the continuous a

If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials
and maybe considered for FA-PR evaluations,

CLO projects and assignments; facult

Y must prepare their own bank ofmicro
in a similar way,

as a group activity,
ssessment record.

T

Tormatiye assessment (Assessment for Learning) for practical & SLA
Term work Each practical will be assessed con

sidering - 60% weightage to process and - 40%
§ assessment based

weightage to
On process and product related performance indicators, laboratory
€Xperience. (25 Marks)
Summative Assessment (Assessment of Learning)
End term examination, Viva-voce, Lab performance, Practical Exam of 50 marks
V. Suggested COs - POs Matrix Form (CO vs PO and CO vs PSO Mapping)
— ==
Programme
Programme Outcomes (POs) Specific
Outcomes
Course (PSOs)
Outeomes PO-5
(COs) | PO-1 Basic PO-3 Engineering PO-7
and PO-2 Design/ PO-4 Practices for [PO-g Project Life  PSO -|pso. PSO-
Discipline | Problem Developmentof Engineering Society, Management Long 1 2 3
l[l\ Specific Analysis | Solutions Tools Sustainability Learning
L Knowledge and
Environment
CO1 3 i 3 -- 2 2 3 S SPISE
CO2 B 3 3 -- 2 2 3 3 =S
CO3 3 3 2 -~ 2 2 3 3 20
Co4 3 3 3 -- 2 2 3 ) 28
e N R )
CO5 3 3 3 -- 2 2 3 S| 2=
Legends: - High: 03, Medium: 02, Low: 01, No Mapping: -
Design of Reinforced Concrete and Steel Structures (AM23106) Approved Copy P —23 Scheme
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a. Suggested Learning Materials / Books:

| 7

1S 800 : 2007 Steel Code

Sr.No Author Title Publisher
Shah, V Sy ] -
| s ate -
L., and L"?m.b_ljm Theory ana Deﬁsugn _m Structures Publications, Pune, 2014.
2 : Reinforced Concrete Structures
Karve, S.R.
Sinha N.C. Fundamentals of Reinforced :
2 2 : /
A RoySK. Convrets S. Chand & Co., New Delhi.
~ | Krishna Reinforced Concrete Design . :
&t Raju, and Principles and Practice & R.N., New Age [nternational, Mumbal.
N. Pranesh
Shah, V. L., ¢ el : B PR
4 Gor; v Lpnd 'éi““ttsme Design of Steel Structures Publications, Pune.
s Ve ructures
5 | SubramanianN. | Design of Steel Structures Oxford University Press.
[S 456 : 2000 Plai
6 | S 5* 0 Pilam and BIS
..[ einforced Concrete
- BIS

b. Learning Websites & Portals:

Sr.N Link/ Description
o Portal
1 | http://www.academia.edu =
2, | http://www.irjet.net =

3 | http:/www.nitw.ac.in
4 | htp://www.slideshare.net =
5 | htp:/link.springer.com =
6 | http://www.nationallibrary.gov.in - -
¢. Academic Consultation Committee/Industry Consultation Committee:
Sr. Name Designation Institute/Organization B
No
* 71 | Mr. Dipak Kulkarni RCC CONSULTANT STRUCTURAL CONSULTANT
3 | Mr. Neel kumar Sawant | RCC CONSULTANT AND | REGIONAL HEAD, MUMBAI
SURVEYOR pli
3 | Mrs. Nisha Wartha SYSTEM ANALYST R.O.MUMBAI
4 | Mr. B. K. Kakad HOD in Applied Mechanics Govt. Polytechnic Mumbai

A
Cdordinator,

Curriculum Development,

Department of Applied Mechanics Engineering

[/C, €

urric

m Development Cell

Head of Departmen

Department of Applied Mechanics

inci
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Programme : Diploma in Civil Engineering (Sandwich Pattern)

Course Title: Estimating and Costing
Course Code: CE 23110

Compulsory / Optional; Compulsory

Teaching Scheme and Credits Examination Scheme
FA-TH SA
CL | TL | LL | SLH | NLH [ Credits RAS ) o SLA | Total
Tifra| #90 | PR | pR | oR
Hrs.)
04 - 02 02 08 4 20(20| 60 25 - |so#| 26 | 200

Total IKS Hrs. for course: 4

Abbreviations: CL- Class Room Learning, TL- Tutorial Learning, LL- Laboratory Learning, SLH Self
Learning Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summaliv:
assessment, SLA- Self Learning Assessment

Legends: @ Internal Assessment, # External Assessment, *# On Line Examination, @$ Internal Online
Examination

Note:

1. FA-TH represents marks of two class tests of 20 marks each conducted during the term.
2. SA-TH represents the end term examination.

I. Rationale

This is a core technology course which will enable the students to learn core facts, concepts,

G'-rinciples & procedures in Estimating & Costing. With this knowledge and skill, students will be able

to prepare estimate before start of construction and systematically procure materials during execution
using specifications for ensuring appropriate type of construction process & quality of engineering
products in specialized areas in Building Construction, Irrigation, Transportation and Environmental
Engineering. In absence of market rates they can prepare their own rate and thereby prepare the
detailed estimate.

II. Course Outcomes:

Students should be able to achieve & demonstrate the following COs on completion of course based
learning

|‘ CcO1 Select modes of measurements for different items of works.

' CO2 Prepare approximate estimate of a civil engineering works.

[co3 Prepare detailed estimate of a civil engineering works. e
[CO4 Calculate quantity of earthwork.

Estimating & Costing (CE23110) Approved Copy P-23 scheme
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COs CJustify the rate for given items of work using Rate Analysis techniques
Course Content Detalls:

'Unil,‘rhoory Learning Outcomes | Toplcs / Sub-topics
No. (TLO) el Y T |
| 1 Fundamentals of Estimating and Costing:
| TLO 1.1 Understand Purpose off1 .1 Estimaling and Cosling ~ Meaning, purpose, Adrminisiraliv
| E stimating pproval, Technical Sanction and Budget provision

TLO 1.2 Explain various types{1 2 Types of estimates — Approximate and Detailed eslimate

of Estimates 13 Types and Uses of Eslimates: Revised eslimal
! TLO 1.3 Uses of Estimates. Supplementary estimate, Revised & Supplementary Estirnat
TLO 1.4 Understanding role andRepair and
responsibility of Estimator Maintenance estimate.
TLO 1.5 Checklist of work items{1.4 Roles and responsibility of Estimator
TLO 1.6 Measurement and1.5 Checklistofitems in load bearing and framed structure
Abstract Sheet 1.6'Standard formats of Measurement sheet, Abstract sheet, Fac
& TLO 1.7 Modes ofisheet
measurement and its accuracy. [1.7 Modes of measurement and desired accuracy in measurement
TLO 1.8 Rules for deduction - _{for different items of work as per 1S:1200.
TLO 1.9 Description of worki1.8 Rules for deduction in different category of work as per |
items 1200,
1.9 Description of items of building work as per PWD /DSH
Specifications of work items _
IKS: Understanding of work items of historical buildings.
Course Outcome: CO1 Teaching Hours @ 12
Marks: 12
(R-6, U-4, A-2)

o

- | Approximate Estimates:
TLO 2.1 Explain Approximate|2.1 Approximate estimate - Definition, Purpose.

Estimate. - 2.2 Methods of approximate estimate - Service unit method, Plinth
TLO 2.2. Explain methods ofarea rate method, Cubical content method, Typical bay method,
Approximate Estimate. Approximate quantity method (with simple numerical)

TLO 2.3 Explain Approximate 2.3 Approximate estimate for roads, Railways, bridges/culvert,
estimate for Civil Engg Projects |irrigation projects and water supply projects.

Course Outcome: CO2 Teaching Hours : 10

Marks:12

(R2 ,U-4, A-6)

3 Detailed Estimate :
TLO 3.1 Understanding 3.1 Detailed Estimate- Definition and Purpose, Data required for

procedure of detailed estimate. jeajjeq estimate - Civil cost, GST, Contingencies, Supervision
TLO 3.2 Explain Methods of

ietaiiad estimate charges, Agency charges, Procedure for preparation of detailed
TLO 3.3 Understanding Long estimate- Taking out quantities and Abstracting.

Wall and Short wall method 3.2 Methods of Detailed Estimate- Unit quantity method and total
Centre Line method in detailed |quantity method (with simple numerical)

estimate 3.3 Long wall and Short wall method, Centre line method.

TLO 3.4 Understanding Bar | 3 4 gar bending schedule for footing, column, beam, Lintel, chajja
Bending Schedule

TLO 3.5 Understanding and slab elements.

Estimating & Costing (CE23110) Approved Copy P-23 scheme
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different provisions in detailed
oalimate

TLO 3.6 Understanding Bill of
Quantities

4

5

Cvil Engineering Department
4.5 Provisions In detailed estimate contingencies, work charged
oslablishment, percantage charges, water supply and sanitary
Charges and electrification charges ele
3.6 Prime cost, Provisional sum. Provisional fuantities, Bill of
uantities

Course Outcome: CO3J

Teaching Mours :14
Marks:14

(R-2 ,U-6 , A-6)

TLO 4.1 Explain the methods of
Earthwork Calculations

LO 4.2 Understanding detailed
estimate of Septic Tank and
| Community Well

|
l

|

Estimate for Civil Engineering Works:

4.1 Earthwork - Quantities for roads, Embankment and canal by

Mid sectional area method, mean sectional area method.
Prismoidal and Trapezoidal formula method.

4.2 Detailed estimate for septic tank, Community well,

Course Outcome: CO4
Marks:10

Teaching Hours :12

(R-2 ,U-4, A-4)

and
Analysis
TLOS.2 Explain terms used in
Rate Analysis

TLOS5.3 Explain procedure of
Rate Analysis.

TLOS5.4 Understanding  Task
Work

TLOS.5 Understanding Number
of Labours required as per Task
Work

TLOS5.6 Understanding Lead
and Lift, Hire Charges of
Machineries and equipment's
TLOS.7 Preparing Rate!
Analysis for work items of

techniques of « Rate

TLO5.1 Understanding purpose|

Rate Analysis:
9.1 Rate Analysis: Definition, purpose and importance.
5.2 Lead (Standard and Extra), lift, overhead charges, water
charges and contractors' profit.
5.3 Procedure for rate analysis.

5.4 Task work- Definition, types. Task work of different skilled
labour for different items:

5.5 Categories of labours, their daily wages, types and number ol
labours for different items of work

5.6 Transportation charges of materials - Lead and Lift, Hire
charges of machineries and equipments. i

5.7 Preparing rate analysis of different items of work pertaining o
buildings |

_ Course Outcome:CO5

Teaching Hours :12 ‘
Marks: 12

(R-2 ,U-4 , A-6) |

buildings

Il Laboratory Learning Outcome and Aligned Practical / Tutorial Experiences.

Sr | Laboratory Learning Laboratory Experiment / Practical Titles / Number | Relevant

No |Outcomes (LLO) Tutorial Titles ofhrs.{ COs |

1 LLO 1. To prepare list of [Prepare the list of items to be executed with units 102 ‘

items to be executed with [for detailed estimate of a given structure CO1 !
units

2 |LLO2. Understand : : ) ; : : 04 .

i’gricsiﬁcaﬁons of wiork 3;L:dayn3f gtﬁ;nns; S\;J"Ith specification given in the DSR o1 :

Estimating & Costing (CE23110)
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3 LLO 3,_Prepare Prepare approximate estimate for the given civil
pproximate ; : CO?2
Eafimats engineering works.
LLO 4. Understand Calculate the quantity of items of work from the 02
Measurement Sheet and |given set of drawings using standard
prepare quantity of work  measurement sheet for load bearing residential CO3
items of given load bearing|structure using description of item from DSR.
residential structure (1BHK building with staircase)
S [LLO 5. Understand Prepare detailed estimate from the given set of |04
Measurement Sheet, drawings using “standard measurement and
abstract sheet and abstract format" for RCC framed structure using
prepare quantity of description of item from DSR along with face cO3
work items of given sheet.( 1BHK building with staircase)
RCC framed
| [residential structure
6 |LLO 6. Calculate Calculate the reinforcement quantities from the 04
reinforcement quantities  |given set of drawings for a room size of 3m X 4m co3’
Qs from given drawing of with bar bending schedule (footing, column, beam,
residential single unit lintel with chajja, slab)
7 |LLO 7. Prepare earthwork [Prepare quantity of earthwork of road of 500m. 04 cO4
quantities of road
8 |LLO 8. Prepare Rate Prepare rate analysis for the given 5 items of 02
Analysis for different work* works. COS
items. *w
IV.

S
|

Suggested Micro Project / A55|gnmentf Activities for Specific Learning / Skills
Development (Self Learning):

i. Select a building plan of G.F.only with sloping roof and prepare its Estimate using
current SSR

ii. Select a building plan of G.FonIyIWIth'fIat-roof (RCC) and prepare its Estimate using
current SSR

ili. Work out earthwork guantity for Railway embankment for 100 m length for Broad-
Gauge track in plain area.

Formative assessment (Assessment for Learning) for PR and

SLA

+ Rubrics for continuous assessment based on process and product related performance indicators

(___ marks)

Summative Assessment (Assessment of Learning)

End term examination, Viva-voce, Workshop performance (__marks)

1. Suggested COs - POs Matrix Form

Estimating & Costing (CE23110) Approved Copy P-23 scheme
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Programme
Programme Outcomes Specific
c (POs) Outcomes
ourse PSOs)
Outcome (
s (COs) S |
PO-1 PO-3 Engineering PO-7
Basic and| PO-2 Design/ PO-4 Practices |PO-6 Life [PSOPSO|PSO
Discipline| Proble | Developme |[Engineerin| for Society, |Project Lon -1 -2| -3
Specific m nt of g Tools |SustainabiliManageme g
Knowledg|Analysi| Solutions tyand |nt Learnin
e s Environmen g
t
CO1 3 2 1 1 1 1 1 = =200 4
CO2 2 3 3 3 2 2 g lis el
CO3 2 3 3 3 2 3 5 = | Z | 1]
- CO4 1 .3 3 3 3 2 3 -2 [ 1]
Q™ _co5| 1 3 < — 3 3 2 =21
Legends: - High:03, Medium:02, Low:01; No Mapping: --
2. Suggested Learning Materials / Books
Sr. Title _ Author, Publisher, Edition and ISBN
No. Year Of
publication _
1 |Estimating and Costing in |Datta, B.N. UBS Publishers ISBN-10: 8174767703; ISBN 13
Civil Engineering Distributors Pvt. Ltd. New Delhi. 978-8174767707

2 [Estimating and Costing Rangwala;S.C. Charotar Publishing | ISBN : 9789385039058 896
House PVT. LTD.-Anand. .
3 |Estimating and Costing  [Birdie,G.S. Dhanpat Rai Publishing ISBN-10: 9384559512; ISBN-13: !

d Company(P) Ltd. New Delhi. 978- 9384559519 fothl
4 | Estimating and costing, Chakraborti,M. Monojit Chakraborti, | ISBN-10: 818530436X ISBN-13 = |
specification and valuation |[Kolkata. 078- 8185304366

in civil engineering ;
5 |PWD Schedule of Rates. | PWD |

6 | Ministry of Road = |
Transport and Highways

(MORT&H) Specifications
and Analysis of Schedule
of Rates. ,

3. Learning Websites & Portals

Sr.NolLink / Portal | Description Y

Estimating & Costing (CE23110) Approved Copy P-23 scheme
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http://www.nap.edu

http://www.darshan.ac.in

http://mwww.cmu.edu

www.yb.tl

g KW

http://www.nationallibrary.gov.in

4. Academic Consultation Committee/Industry Consultation Committee:

Sr. Name Designation Institute/Organization
No
1 | Mr. Deepak Kulkarni RCC Consultant Structural Consultancy

Organisation

2 | Mr. Neelkumar Sawant

.RCC Consultant and Surveyor

RCC Consultant and Surveyor |
Consultancy

3 | Mrs. Nisha Wartha

S’Qstem Analyst

R.B.T.E., Mumbai

4 |Dr.D. K. Gupta

HOD Civil Engg. Dept.

Govt. Polytechnic Mumbai

CG-M

Curriculum Development,
Department of Civil Engineering

I/C, Curriculum Development Cell

Estimating & Costing (CE23110)

Head of Depart

nt

Department of Civil Engineering

_ %\SA APPROVED copy
.
PrinCipal q
Gouvt. Polytechnic, Mumbai . “
COC Cu-o-. ity
i G.P. Mumbai
Approved Copy P-23 scheme
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Bramme : Diploma

in Civil Engineering

COUI‘se
Code:
B e:CE23312

Course Title : Irrigation Engineering

Com :
&ry / Optional: Compulsory

ﬁ-——— Learning Scheme Assessment Scheme
FA-TH |SA-TH SA
C -
L | TL | LL | SLH | NLH | Credits 25 i SLA | Total
TS1|Ts2| Hrs) | TR |PR| OR
3
B = I 4 2 Lzo 20 | 60 = L =all =il 25==4125
T
i =" - h"t' i H"-" "i-
Total IKS Hrs. for course: 4 e’ R () l'-‘-u"
Abbreviations: CL- Class : g, P Nhortl Loarhi T i i
:CL- in _’I‘E-!Pﬁforlal Learning, LL- L earning, SLH-Self Learnin
Hours, NLH-Notional Le g*“'-w" : et : T

€arning Assessment
Legends: @ Internal
Examination
Note:

1. FA-TH represents two cl3
2. SA-TH represents the end teri exé ingfiorg,

I. Rationale:

As.

1

Water is essential resource for

increasing demand

and unpredicta

than ever. Irrigation structures like d

Water Resource Engineering deals in the plann
structures which are used to use to store, distribute and conserve the water sources. The primary goal of

o

3

. '-I'i.____-' L T |
'of 20, marks each‘éontl}ucted"aurin'éﬁhp

0. 1960

13 L

canals play a key role in this effort.

conservation crucial. With
anagement system is more important

ive assessment, SLA- Self

n'_'% tion, @$ Internal Online

ng, constructing, and executing these hydraulic

water resources engineering is to control and regulate water for various purposes including flood control,
irrigation, hydroelectric power development etc. This course will enable the students to use and apply the

basic principles and practices related to irrigation engineering and utilisation of supplied water at field.

1018

Course Outcomes: Students will be able to achieve & demonstrate the following COs on completion of

course based learning

COl State importance of irrigation, advantages, disadvantages in Indian context

cO2 Discuss methods water application to crops and types of crops in Maharashtra and
evaluate duty and delta relation for crops _

co3 State types of dams, spillway structures and their suitability conditions and identify
different forces acting on gravity dam and conditions of stability of dam.

Irrigation Engineering(CE23312)

P-23 scheme
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CO4 Describe types of canals, canals structures and cross drainage works and functions
_ of regulating and cross drainage
COs5 Propose the type of Diversion Headwork in 1he irrigation scheme

Course Content Details:

t

UniTheory Learning Outcomes (TLO)
No.

Topics / Sub-topics

TLO 1.1 Classify the irrigation projects on the basis|
of given criteria.

TLO 1.2 Explain the term “hydrological cycle”.
Station to be installed in the given location.

using the relevant method. o~ ,f’]‘g
TLO 1.5 Explain the factors affectmg Runoff fOr
given site condition. " 4 " -
TLO 1.6 Determine the Maxmum :lood Dlscharge

using the relevant empmcal meth(éd =fr0m the gwen

data |s‘:’ l‘:’ 0
"r"‘_ ‘!j '.T}

\ 1_:.4| -1|| 'u - - ll:::\‘f::-' r}fl

i
o . L ’

il | '_". Lﬁ . h_,‘. .' {'*'_".-_

TLO 1.3 Describe the characteristics of Rain gaugeli

wE | If4'-:t~cicthud§-"

= me.thods(Sl
: Course |0utcome

Unit - I Introduction to Irrigation and Hydrology
1.1 Irrigation: Definition, necessity and Classification of
Irrigation projects, advantages and ill effects of excess
irrigation.

1.2 Hydrology: Definition of Hydrological cycle,

TLO 1.4 Estimate means rainfall in thc gwen- arealRamfali Evaporation.

l am‘Gauge Symon's rain gauge and automatic rain
gaugc ,T lppm'g..bucket type.

’e'qalculatmg mean rainfall: Arithmetic
mean, Thelssenfpo;ygon and Isohyetal method.

JS Runoff. gf mtlon, factors affecting Runoff (No
Numerical quesgi nS): ;'

1.6 Maximum F[ood _F,chha:ge measurement: Empirical
e numenca])

] COlTeachmg Hours
Marks:10 (R4, UL 2574 4)

. 08 hrs

.p)

TLO 2.1 Explain the te‘rmS"“Qroppmg seasons, Crop
period, Duty, De]tat basei’ period, Culturable
Command Area, Gross Comm’and Area, intensity of
irrigation.” ‘; 48 ESTIb.
TLO 2.2 Establish the relau’?nshlp between -duty,
delta and base period. U T, s

TLO 2.3 Compute the crop waser*rquremenl..and
canal capacity from the given data. " m‘f* i —"“E: '
TLO 2.4 Pmposc the relevant method of fsupﬁ]ylng

S P

Unit - IT Crop watqcfrﬂeqmriemcnt and Reservoir Planning
2.1 Crop Water requirement: Cropping seasons, Crop
period, Duty, Delfa, asé period, Culturable Command
Area,! Gross G”ommand Area, intensity of irrigation,
factors affectir }1g ngut
2.2 Re],anon betwecn duty, delta and base period.
23-»Nume|:1calq, on " water requirement and capacity of]
7 fean “'al EARY

A £i\/le_tha:’ds of Irrigation: Surface, subsurface and

irrigation water in the cropping season.
TLO 2.5 Suggest relevant measures of silt control in
lgiven type of dam with justification.

reservoir from the given data.

““loverhead irrigation.

.5 Silting of Reservoir: Rate of silting, factors affecting
ilting and control measures.

TLO 2.6 Compute the control levels for the given2.6 Control levels in reservoir. Numerical on fixing

ontrol levels of reservoir. Course QOutcome: CO2
eaching Hours : 10 hrs Marks:14 (R-4,U-4, A-4)

TLO 3.1 Classify the dams based on given criteria.
TLO 3.2 Draw a labeled cross-sectional sketch o
Earthen dam.

TLO 3.3 Propose the suitable control measure to
reduce the seepage through the foundation and
embankment of earthen dam.

acting on the gravity dam.

Unit - Il Dams and Spillways
.1 Dam and its classification based on use, materials
nd hydraulic design.

3.2 Earthen Dams: Components with function, typical
ross section.

TLO 3.4 Explain with the sketch the various force 3.3 Methods of construction of earthen dam, seepage

hrough embankment and foundation and its control,

TLO 3.5 Propose the types of spillways for given type[Types of failure of earthen dam and its preventive

[rrigation Engineering

P-23 scheme
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of dam with justification. measures.

TLO 3.6 Propose the types of energy dissipaters for3.4 Gravity Dams: Forces acting on dam, typical cross
the given type of dam with justification.

section, drainage gallery.
3.5 Spillways: Definition, function, Types. Emergency
land service spillway - ogee spillway and discharge over
spillway, Spillway gates.

3.6 Energy dissipation.
Course Outcome:CO3 Teaching Hours :10 hrs
Marks:14 (R-4,U-4 , A-4 )

TLO 4.1 Explain the procedure for construction of | Unit - [V Minor and Micro Irrigation

Fwen type of Bandhara. 4.1 Bandhara irrigation Introduction, Layout,
TLO 4.2 Propose the suitable location for constructionicomponents, construction.
of percolation tank. 12 Percolation Tanks: Selection of site, need,

TLO 4.3 DGSIgn the typical layout of Lift Irrlgatlon iconstruction.

system in the given situation. -@4.3_Lift irrigation scheme: Components and their
[TLO 4.4 Design the typical layout of Dri
@ [Sprinkler irrigation for the given condit
TLO 4.5 Suggest the layout fomgﬁ‘\?e I . abilityd <.
Fscheme in the given site COHE_LL‘[QI{S' - S TE RS Wells "" o troduction, types, advantages and

B indsp
drip.and Sprinkler Irrigation: components, layout,

TLO 5.1 Classify the weq@%ﬂ ongt ﬁo ltuins | ga'ork and Canals
TLO 5.2 Suggest the sult!abl site foir baﬁra‘g nT - i

construction. & ,a' \ﬁ;:.} WWF

TLO 5.3 Draw a labeled skete |of the given type 0
diversion headwork. i 1 ;
TLO 5.4 Classify the canal on't
and position in the given c%au
TLO 5.5 Suggest the relevanttype o i

material used for lining of given:¢ ignment-and position in the canal network, cross
TLO 5.6 Propose the relevant typ R ion-of L,ﬂgg%’g‘mbanmem and cutting, partial
work in given site condition. 7 lembankment and cutting.

é TLO 5. 7 Propose the relevant types o Fregulators'used | anal lining: Purpose, construction material used,

5.6 Cross Drainage works: Aqueduct, siphon aqueduct,
uper passage, and level crossing.

5.7 Canal regulators: Head regulator, Cross regulator,
scape, falls and outlets.

Course Outcome:COS5 Teaching Hours : 08 hrs Marks:
12 (R-4,U-6, A-4)

Irrigation Engineering P-23 scheme
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L.
(Se

1.

2
3.
4

any two major dams in India by observing relevant videos.

8. Prepare a report of cropping pattern, for the:
_reference to growth in yield Ty

T

10.

a detailed report of at least five releva t technical inputs

.11. Summarize the relevant Eff%:n%lﬂa jon in.the form-of the report-fi m,igi
imagery to capture the necessary,de ailsi'éf e ¢

12.

i) Executed system of Far@g 0 s!

on

'9. Prepare a report on any one executed, sy
broad design parameters, and econiomicsi

Suggested Micro Project / Assignment/ Activities for Specific Learning / Skills Development
If Learning): Any 10 at lcast
Estimation of crop water requirement for the given data and cropping season

. Computation of Canal capacity from crop water requirement

Computation of control levels for the reservoir

. Site visit to any nearby water resource project (Dam/Canal/Weir/diversion headwork/any other

irrigation project) and prepare detailed technical report

Prepare detailed report on any one irrigation scheme (Micro OR Minor) by site visit or observing
relevant videos

Collect information and Prepare a detailed report on financial assistance of central/state government
schemes for the Jalayukt shivar Yojana / Farm ponds/ Drip Irrigation scheme

Prepare a detailed technical presentation on major dams in India. Prepare a detailed report on

3

te ;5'? Sting» eference o its necessity,
% /our area along with your.commet
o o a - |

Conduct online / internet suivey-for Watershed management proj the Maharashtra State with

-__e'T water rese

or Jalayukt shivar schemes or drip irrigation'scheme with emphasis
C x_{laintenance after undertaking the visit to :

i) Prepare a report on anyone |

6L

its suitability, costing, utility

ii) IKS: Rahat water Irrigation systemin [ dif;jfli =5 G961
i i 3 I = h U (
13. Visit to the nearby rain gauge'sta ‘éll"ﬂnﬂé 'btag i%?pnnat%on fo infall for the particular
day e -
14. Visit to a drip irrigation installation inyo
> |15. Compare Automatic & No automat
©
II. Specification Table:
. Distribution of Theory Marks
[il?lt Topic Title - 3 f o
0
Level | Level | Level | Marks
1 Introduction to Irrigation and Hydrology : 4 3 3 10
) Crop water requirement and Reservoir Planning 6 4 4 14
3 |Dams and Spillways 4 6 4 14
4 | Minor and Micro Irrigation 4 4 2 10
5 Diversion Headwork and Canals 4 6 2 12
Total 60
—

Irrigation Engineering  P-23 scheme
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L. Assessment Methodologies/Tools
Formative assessment (Assessment for Learning)

Rubrics for continuous assessment based on process and product related performance indicators (___ marks)
¢ (TH 40 marks + 250R)

Two-unit tests of 20 marks.
For Practical learning 25 marks.
Summative Assessment (Assessment of Learning)

End term examination, Viva-voce, Workshop performance (60 TH+25 OR marks)

P~ End semester assessment of 60 marks/throug

Programme
Course Specific
Outcomes Qutcomes
(COs) o & 3\ (PSOs)
O E J B %] o-% )
PO-1 Basic : r ngineerin " PO-7
and PO+ | Practices for [PO-6 Project| Life PSO-{PSO-PSO
Discipline Engineering| Society, ; t| Long | 1| 2| 3
Specific Tools |Sustainability Learning
Knowledge \ sTD. 1980 |/
3 Environment| & &
Col 2 N A3 3 /A 2 AR B
CO2 2 TS 3 2 a3 2
CO3 2 Tk D, 3 2 R
| co4 2 : , 3 3 2 WL
COs 2 3 3 3 2 Tl el
Legends: - High:03, Medium:02, Low:01, No Mapping: --
IV. Suggested Learning Materials / Books
Sr.No Author Title | Publisher
) Punmia, B.C., Pande B, Lal  [[rrigation and water power [Lakshmi Publications, New Delhi - 110
: Engineering 002. Edition2016 ISBN 13:
9788131807637
Dahigaonkar J.G. [rrigation Engineering Asian Book Pvt. Ltd., New Delhi ISBN
2 13: 9788184120080
3 |[S.K.Garg [rrigation and Hydraulic [Khanna Publishers, Delhi. ISBN: 978-
structures 81-7409-047-9

Irrigation Engineering P-23 scheme



Government Polytechnic, Mumbai

Civil Engineering Department

4 Sharma R.K. and Sharma T.K

[rrigation Engineering

S.Chand and Company Ltd.Delhi ISBN
13: 9788121921282 Ed.2002

V. Learning Websites & Portals

Sr.No Link / Description
Portal
1
; ; Water resource department,
httpS,HWfd .maharashtra. gQV.ll’L’ govemment of Maharashtra,
55 India
. : Introduction to Irrigation
https:
: tps://archive.nptel.ac.in/courses/126/105/126105010/ Engineering and Hydrology
§ Hydrological cycle and Methods
https://www.youtube.com/watch?v=fx1uUek3Iqg of computing Average rainfall
L4 https://nptel.ac.in/courses/105105110 . Surface & ground water
o LY T e P resources
= R
VI Academic Consultation Committee/Iic s St ," : n§ tation Com :
Sr. Name _+Designation “ wl[# Institute/Organization
NO‘ B = 'f ' _

S LRI W

ctural Consultant Organisation

| |Mr. Dipak Kulkarni ﬁ;
2

Mr.Neelamkumar Sawant |

\uﬂ ‘ement Limited,

wantl | [Staie Tech ﬂﬁé’d ggai &.!_ - jiswe
l( [ristitution ; - Mumt
3 |Mrs.Nisha Wartha || ;_ B\ " [System Analyst 1 % o %r E SB:EE Mumbai
4 |Smt.MeeraS Deshmm\ Sr. Lecturer in Civil Engg. jf Govt, Polytechnic Mumbai
- "%T1 h .‘I"i] - 1 b u -4
'\:‘\'H—__—-"’"'r -
W \—~ | . u
Coordinafor, ead of Department
Curriculum Development, Department of gineering
Department of Engineering
| APPROVED COPY
I/C, Cﬂvelopment Cell cipal cDC "0-07'1 inator
G. .. Mumbai
P-23 scheme
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Course Content Details:

[ Unit Theory l.cnl‘nillgﬂlﬁ;muus (TLO)

Civil Engineering Department

[Topics / Sub-topics

{45 \ 0. |
'll'l.()l.l Explain the functions ol personnel in PWD Procedure to execute the work :
the given division of PWD T | [
TLO1 “2 lk'\ ﬂ“‘ f”J ! A L1 Organization structure of Public Works Department (PWD)
-01.2 Explain the procedures . 3 1 ! A7 2 Z o
‘ given Goy ernn‘c'" ];cr:;.]ﬁ:;:;:f&::ﬂ::d by the 1} 3 Functions of their personnel, Financial powers if any.
s & = e W w
| [construction of the given civil work .3 PWD l’l'occdtll:e ol initiating lhe.work
. TLO1.3 Explain the specified method used in 1.4 Methods used in FWD for camens o \\-'orks‘,- L
| PWD 1o carry out the given work. method. departmental method -rate list method. piece work
!| TLOL4  Select the relevant  method  offmethod, day's work method employing labours on daily wages
contracting for the given type of work with/Pasis.
| Justification.
’ Course Outcome: CO1 Teaching Hours: 6 hrs
Marks: 08 (R-0, U-4, A-4)

TLO2.1 Explain the requirements of valid
contract in the given situation.

TLO2.2 Classify the civil engineering

contracts based on the given eriteria.

TLO2.3 Select the type of contract for the

given type of work with justification

TLO2.4 Explain the provisions of FIDIC
contract relevant to the given situation.

TLO2.5 Outline the Registration process  of
contractor in Public WorksDepartment (PWD) in
the given type of division oftice.

TL0O2.6 Justify the importance of Built operate
transfer (BOT) contractin the given situation.

Contracts :

2.1 Definition of contract. Objects of contract. requirements .
valid contract.Overview of Indian Contract Act 1872.

2.2 Types of engineering contract with advantages.
disadvantages and their suitabilities- Lump sum contract, item
rate contract, percentage rate contract. cost plus percentage. cot
plus fixed fee. cost plus variable percentage and cost plus
variable fee contract, labour contract. demolition contract. targ
contract.negotiated contract, All in contract. Engineering
[Procurement Construction Contract (EPC). Annuity Contract.
2.3 Introduction of FIDIC Conditions of contract.

2.4 Classification of contractor on basis of financial limits.
Requirement of documents for registration of contractor in
Public Works Department (PWD).

2.5 Built operate transfer (BOT) Project: Objectives. scope.

fadvantages. Disadvantages. Nature of agreement. mode of

payment, examples, BOT Toll contract. BOT (Annuity) contra
Design. Build. Finance. Operate and Transfer (DBFOT)
contract. Hybrid Annuity contract.Operate Maintain and

Transfer (OMT) contract, Operation & Maintenance contract
(Introduction only).

Course Outcome: CO2 Teaching Hours: 10 hrs Marks: 12
(R""1 U‘4q A'4)

3

for the given situation.

work.

TLO3.3Explain  the relevant
contract in the given situation as per Contract act
1872.

TLO3.4 Justify the provision of liability period
in tender document of the given work.

TLO3.5 Explain the process of arbitration

MLO3.1 Justify the need of the tender document

Tender and Tender Documents :
3.1 Definition of tender, necessity of tender. Types of tend

TLO3.2 Draft tender notice for the given type ofllocal. Global. open Limited and negotiated tender

3.2 Notice to invite Tender (NIT)- Points to be included wh

provision ofjdrafting tender notice, Drafting of tender notice.

3.3 Meaning of terms: Earnest money Deposit (EMD), Secut

,cri’eposit._ Additional Performance Security Deposit. Valid
eriod, right to reject one or all tenders. corrigendum to ten

notice and its necessity.

3.4 Tender documents- Index. tender notice. general instructic

Contracts, Accounts & ValuationfCE23/11])

P-23 scheme
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ZD‘ TLO4.1Explain the importance of nominal
| Muster Role (NMR) in the construction of thel 4.1 Various account forms and their uses — Measurement

Civil Engineering Department

used in the given case of dispute.
TLO3.6 Justity the necessity of E-Tendering
system for the given type of civil work.

special instructions,sehedule A. Schedule B. schedule C. Term:
related to tender documents — contract conditions- time limit.
time extension, penalty. defective material and workmanship.
termination of contract,suspension of work. subletting of
contract, extra items.price escalation clause, defect liability
period, liquidated and un-liquidated damages.

3.5 Arbitration: Meaning, qualification of arbitration award :

| arbitrator. appointment. Causes and Settlement of dispute

Powers and duties of Arbitrator, Award of result.

3.6 Procedure of submitting filled tender Document ( Iw
envelope system). procedure of opening tender. comparati
statement. scrutiny of tenders ,award of contract. acceptan
letter and work order.

3.7 E -Tendering System- Online procedure of Submission
Tender in PWD.

3.8 Unbalanced tender. ring formation.

Course Outcome: CO3 Teaching Hours:12 hrs Marks: 16
(R" 2-; U' 6|'A' 8)

given structure.

TLO4.2 Record the measurements in the
measurement book for the given items of works
for payment.

TLOA4.3 Explain the specified terms used in
interim payment of the given civil work.
TLO4.4Select the criteria for granting advances
to the Contractor in the given situation with
justification

TLO4.5Select the relevant bill form in the given
situation with justification.

Accounts :

Books, E- Measurement book (EMB), Nominal Muster
Roll(NMR), Imprest Cash, Indent. Invoice. Bill. Vouchers. Ha
receipt Cash Book. Temporary Advance. Heads of Accounts.

4.2 Mode of Payment to the contractor and its necessity -
[nterim Payment, Advance Payment Secured Advance. Petty
advance. Mobilization advance, Running account bill. Final bil
Retention money. E - payment.

Course QOutcome: CO4 Teaching Hours: 8 hrs Marks: 10
(R- 2 ,U-8, A-0)

TLOS5,1 Explain the purpose of valuation of the
given structure in the given situation.

TLOS5.2 .Classify
structure based on the given criteria
TLOS.3 Calculate depreciation of the given
structure using relevant method for the given
data.

TLO5.4 Calculate monthly rent of the given
building from the give data

Introduction to Valuation :
5.1 Definition and purpose of Valuation. role of valuer.

the value of the givenDelinition - Cost. Price and Value. Characteristics of Value.

Factors Affecting Value.

5.2 Types of Value - Book Value. Scrap Value. Salvage Valuw
Speculative Value. Distress Value. Market Value. monopoly
Value. Sentimental Value. Factors affecting value.

5.3 Depreciation. Obsolescence. Sinking Fund. Methods of
Calculation of Depreciation — Straight Line Method. Sinking
Fund Method, Constant Percentage Method.

5.4 Fixation of rent. Lease — types of lease. lease hold propert
and free hold property Mortgage — Mortgage deed. precautions
lo be taken while making mortgage.

Course Outcome: COS Teaching Hours: 12 hrs Marks: 14

(R-2, U- 6, A-6)

Contracts, Accounts & Valuation(CEZ3/11)
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}T‘_"-_‘iﬂ} Author Title Publisher
‘;_"‘_——\— — —————— —_——

iIT Datta, B.N. I iiijl‘l]ill‘ilhl_‘._l and Costing i CivillBS Publishers Pvt. Ltd. New
L = Al - engineering Delhi. ISBN:9788174767295
i - ) Gonmmiblisn Raina ViK. Shroff [’ublisl‘-lm's. & I{)is.trlhullu.‘s I-"qu.

= | Managementand Ltd. New Delhi ISBN:9788184047875.
I_ ___| Contract Practices

: Rangawala, 8.C. Estimating and Costing Charotar Publishing House PVT. LTD.. Anand
—_ | (Gujrat) Reprint -201
| 4 | _ . . T . NN

Birdie.G.S Estimating and Costing Dhanpat Rai. New D'-”"L 2016

W ISBN : 978-93-84378-13-4
|_ 3 Patil. B.S Civil Engineering Contracts and Orient Longman, Mumbai. Ed.2010
| Estimates ISBN: 9788173715594, 8173715599

i Chakraborti, M. Estimating and costing, specification [Monojit Chakraborti. Kolkata

and valuation in civil engingering  [ISBN: 818530436.

IX. Learning Websites & Portals

P‘N" Link / Description Vi
Portal
] www.mahapwd.com
2 htips:/mahatenders.gov.in
3 hitp://epwd.gov.in/cpwde tender.aspx
- https://gem.gov.in
X. Academic Consultation Committee/Industry Consultation Committee:
Sr. Name Designation Institute/Organization
No
1 Mr.Dipak Kulkarni RCC CONSULTANT RCC CONSULTANT]
ORGANIZATION
r—{l Mr.Neel kumar sawant RCC CONSULTANT AND| REGIONAL HEAD. MUMBAI
: SURVEYOR
3 [Mrs. Nisha Wartha SYSTEM ANALYST R.O.MUMBALI
4 [Pr.D.K.Gupa HOD. CE. G.P.MUMBAL
Coordighfle = \ Head of Department
Curriculum Development. Department of _ CIVIL Engineering
Department of __ CIVIL Engineering

APPROVED:COPY

CDC Ce-ordinator

1/C. Curriculum Development Cell Prinép(
‘G. P Mumbai
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Civil Engineering Department

Programme : Diploma in Civil Engineering (Sandwich Pattern)

Course Title: Project
Course Code: CE 23401

Compulsory / Optional: Compulsory

Teaching Scheme and Credits

Examination Scheme

FA-TH SA
FA- PR
SA-
CL | TL LL | SLH | NLH | Credits TH OR SLA | Total
T1|T2]| (2:30 PR
Hrs.)
Max | Min
Max | Min
= | o= A =] e 2 iR = 18D 200 | =] 80 | 20000 ~ ] 100
#

Total IKS Hrs. for cours

Abbreviations: CL- Cla
Learning Hours, NLH-
assessment, SLA- Self Le

Legends: @ Internal Assess
Online Examination

Note: [
1. FA-TH represents marks of two class te
2. SA-TH represents the end term examination.

1. Rationale

The project work is included in the curriculum to encourage the students
tackle an independent problem related to Civil Engineering field. The

literature survey of a problem assigned.

Course Outcomes:

[

Learning, TL~ Tutdrial Leaming;
\Learning | Hours, FA -'“Forma

CRETD. 1960

xte(néiafﬁssessmenti- ‘

atory Learning, SLH-Self
sment, SA -Summative

e Examination, @$ Internal

ch conducted during the term.

to undertake and

Project also comprises of

Students will be able to achieve & demonstrate the following COs on completion of course based

learning
CO1 Identify, analyze and define the problembs in TV“ _EngineW

ind di i colle e P T ‘
COo3 ggse:;:: eri‘ttI:?rl;Ziel: of haﬁdbooks, standard data Mam simple

Project(CE 23401) Approved Copy

P-23 scheme




Civil Engineering Department

Government Polytechnic, Mumbai . :

Co3 Use and integrate knowledge of different courses and data collected to make simple
designs with the help of handbooks, standard data books, |.S. codes etc.

CO4 Work independently as a leader as well as member of a team.

CO5 Prepare and present report prepared.

Course Content Details:

Sr. No. Topics / Sub-topics

Project Work:
The students will select a topic related to any course i1

the curriculum, design various nits involved, prepare am_i present a
Report of the work done. The project work will be daone
by a group of 4 to 6 students. Oral will be based on term-work. |

Following is the list of some Civil Engineering suggestive areas for |
selection of project.

1 1.Campus Development.

2. Bridge/Fly over/Sky walk.

3. Junction planning for city roads/planning for congested road
areas/Parking studies.

4, Municipal Solid waste management.

5. Bio-Medical waste management.

6. Recycling of resources.

7. Concrete Mix design.

8. Structural audit of an existing building.

9. Manufacturing of Pre-cast concrete products.

10. Non- conventional sources of energy.

11. Transfer of technology to villages.

12. Planning and design for residential building/commercial
complex.

13. Planning‘and design of water treatment plant for a given data
i 14. Planning and design of water supply scheme for given lay-out. |
(e 15. Planning and design of sewage treatment plant for a given data
16. Planning and design of sanitary scheme for given lay-out.

17. Lift Irrigation scheme.

18. Micro Irrigation- Drip/Sprinkler Irrigation.

19. Water shed development of small catchments.

20. Recent developments and new technologies in Civil Engg.

21. Entrepreneurship development.

The project report shall contain the following as the case may be-
a. Drawings

b. Design

c. Test results

d. Detailed estimate of project

e. Photographs

Project (CE23401) Approved Copy P-23 scheme
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I1.

—-

Civil Engineering Department

Laboratory Learning Outcome and Aligned Practical / Tutorial Experiences.

- NIL-

Suggested Micro Project / Assignment/ Activities for Specific
Development (Self Learning):

NIL

Formative assessment (Assessment for Learning) for PR and

SLA

Learning / Skills

Rubrics for continuous assessment based on process and product related performance indicators

(___ marks)

Summative Assessment (Assessment of Learning)

End term examination, Viva-voce; Workshop performance (. _marks)

Legends: - High:03, Medium:02, Low:01, No Mapping: -

Approved Copy

P-23 scheme

1. Suggested COs - POs Matrix Form
. Programme
Programme Outcomes Specific
Cohs (POs) Outcomes
(PSOs)
Outcome POS T
8(COs)| poy PO-3 Engineering PO-7 |
Basic and| PO-2 | Design/ PO-4 Practices |PO-6 Life |PSOPSOPSO
Discipline| Proble | Developme |[Engineerin|for Society, |Project Lon | -1] -2 -3
Specific m ntof = | gTools [SustainabilijManageme| g ' '
Knowledg|Analysi| Solutions tyand |nt Learnin
e S Environmen g |
t |
L. CO1 3 2 1 1 1 1 1 |2 e
co2 2 3 3 3 2 2 EAFRTT
CcO3 2 3 3 3 2 3 3 -~ [ j2 o 5
CcO4 1 3 3 3 3 2 3 ~ | 2] T
CO5 1 3 3 2 3 3 2 -1 2|1
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Course Title : Constru

Course Code: CE23504

Compulsory / Optional: Optional

Teaching Scheme and Credits

CL | TL LL | SLH PR | pR | OR e
- 25 125
- 2 e |

4 5 - 2

—

v Learning, SLH-Self Learning
Jative assessment, SLA- Self

Abbreviations: CL- Class Rogffiy Ly
Hours, NLH-Notional Leamni §r/
prenk, #

£

Examination

Note:
|. FA-TH represents an averagq ol
= 2. SA-TH represents the end terT

il

I. Rationale \!
Messionals, capable of managing projects

efficiently in thc'capal:i.ty of pmje:_:t'engineers, - mavers, site supervisors, and project coordinators,
among others It is required for a civil engineer to plan, manage and execute Civil Engineering works with utmost

e time frame o as to optimize the resources. Therefore, it is necessary to develop a perfect blend

precision within th
of knowledge, skills, and attitudes in the form of the competencies among the leamners to tackle wi
» o - . ® 3 €
engineering projects effectively and efficiently leading towards sustainable development. This course willul:ef: ‘:2

developing these basic com etencies among the students whi ill enab .
market. - B0 SRS ich will le them to get an employment in the

1. Industry / Employer Expected Outcome
Manage the given construction project using the relevant techniques of construction management.

ad Construction Management (CE23502) -
P-23 schem
I
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Programme : Diploma in Civil Engineering

Course Code:CE23503 Course Title :Solid Waste Management

Compulsory / Optional: O

Teaching Scheme and Credits Examination Scheme
SA-TH FA SA
Cls TL LL SLH | NLH | Credits | FA-TH 2.5 PR SLA | Total
Hrs.) PR | OR
TS1 | TS2
d |- o 2 6 3 20 |20 60 = sopy o iz 525 125
T N
Total IKS Hrs. for course: 3 J"?“L‘k:?"gf)‘i ¥ .-~' :' ¥ '-‘*-.:f_:
L -

Abbreviations: CL- Class R%‘m{l ,ééfﬂ'ung, TL- 'I‘lltonal Learning, LL- La oratory, Learning, SLH-Self Learning

Hours, NLH-Notional Learning~ ours, _EA'._-.I.,.- mative. Assessment,. ,A'--ummatwe assessment, SLA- Self
Learning Assessment i““"j"f f ?‘ i : ‘l ' Bl -
E‘# External =sse‘ssmenﬁy‘#£®n.' ine | Examination @$ Internal Online

Legends: @ Internal Asses smr'_,?'
Examination E

Note: i fa
1. FA-TH represents an average '%f ‘1: : cte ng the term.

2. SA-TH represents the end term
I. Rationale:

o environment and ensuring the well-b being of human popt --'t1 ns. With rapid urbanization,
industrialization, and increased consumption, the generation of solid waste has s1gmﬁcantly risen, leading
to severe environmental and health concerns. Proper management of solid waste is essential to mitigate its
negative impacts and support sustainable development. As the global population continues to grow,
effective waste management is key feature for conserving landfill space, reducing waste generation, and

promoting sustainability. By adopting practices such as reducing, reusing, and recycling, communities can
contribute to resource conservation and climate change mitigation

ILIndustry / Employer Expected Outcome

The aim of this course is to help the student to attain the following industry identified competency through
various teaching learning experiences,Implement Solid Waste Management Techniques to reduce
Environmental Footprint in Compliance with its Regulations.

. Course Outcomes: Students will be able to achieve & demonstrate the following COs on completion of course
based learning

Solid Waste Management (CE23503) P-23 scheme
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Programme name

COl Classify the Solid Wastes

COo2 | Decide collection method and transportation of MSW
CO3 | Use best disposal method for MSW to avoid health hazards to public and people involved in process
CO4 | Use best collection and disposal method for Bio-medical waste

COs5 Use best collection and disposal method for E-waste and Industrial waste.

Course Content Details:

Unit | Theory Learning Outcomes (TLO) Topics / Sub-topics
No.
TLO 1.1 Classify the solid waste on the basis of | Unit - 1
its source of collection. Introduction to Solid Waste Management
TLO 1.2 Distinguish solid waste on the basis of | 1.1 Overview of Solid Waste- Definition, types and
their characteristics. sources of- Domestic Waste, Commercial waste,
1 TLO 1.3 Analyze the impact of sohd waste on orL Industrial waste, Market waste, Agricultural waste,
- en environment. - B10mcd1ca[ .waste, E-waste, Institutional ~ waste.
d TLO 1.4 Draw the labeled sketch of hlerarchy of 12 Charactenstlcs of Solid Waste: Physical, Chemical,
waste management. A *| and Blologlcal propemes Classification of solid waste-
TLO 1.5 Propose the orgamzauon chart requlred Hazardous ™. -waste | n,and Non-hazardous  waste.
to manage solid waste for the given village /town | 1.3 Impact of Sohd‘Waste on Environment and Human
/ city of your locality 5 : health. 1,", -
el e 1.4 Solid wastq managcment hierarchy: Prevent,
= A 8 Reduce Reuse’ Recycle Recover and dispose
L5 | I k & ) Orgamzatmn r ttem of solid waste management
' L ré A
| el e t| systemJand. Steps mvolved in the development of a
B Y Solid Waste Managemen‘t System.
s A Course - Outcome:; I COlIeachmg Hours 06 hrs
' Marks:08 (R -4 ,fU-—- s
TLO 2.1 Describe the factors aﬁ‘ectmg generanon Unit=F [ U iy
of given type of solid wastes e Aspects of SoltdW“éste Management
TLO 2.2 Suggest the relev'ant-j method ‘of storage | 2.1 Was”te igeneratmn Factors Affecting Waste
of solid waste for the given, sueqﬁcqndiﬁ“o”'ns—-Gcnerat;on" 5 Populatmn growth,  urbanization,
- TLO 2.3 Explain the relevant. methoajnofh lifestyle ecqnomlcdevelopment ete.
- collecting the solid waste in the given' ‘situation: 2 2.§mrage practices of solid waste generated, Tools
TLO 2.4 Suggest the relevant transportation 'and Equipment-Litter Bin, Broom, Shovels, Handcarts,
system for transportmg the municipal solid waste | Mechanical Road sweepers, Community bin - like
at the given location with justification. movable and stationary bin.
TLO 2.5 Justify the importance of Transfer | 2.3Waste Collection Systems:
station in collection and transportation of Solid | a) Manual: Curb system, Alley, Set out and setback
Waste. system.b) Automated Collection Systems: Techniques,
TLO 2.6 Illustrate the different methods of challenges, and innovations
segregation -depending on type of solid waste. | 2.4 Transportation of municipal waste- Importance of
TLO 2.7 Implement the Recent techniques for | Efficient Transportation, Transportation vehicles-
segregation of solid waste in the given area. | Trucks, dumpsters, and other specialized vehicles.
TLO 2.8 Analyze the financial requirement for | 2.5 Transfer station- meaning, necessity, location.
solid waste management for a city or town. 2.6 Segregatmn of Solid waste, its importance, reducing
waste, improving recycling efficiency, Methods of
Segregation: ~Manual and  automated sort:ng
e 2.7 Recent Innovations in segregation: Robotic sorting |

Solid Waste Management (CE23503)
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Programme name

systems, Al in waste management-optical sorting, and
Smart bins .

2.8 Economy and financial
management.

Course Outcome: CO2 Teaching Hours :
Marks:14 (R-4,U-4, A-4)

aspects of waste

16 hrs

TLO 3.1 Suggest a relevant method of disposal of
solid waste in given situation

TLO 3.2 Explain the principles of composting of
SolidWaste.

TLO 3.3 Describe the different steps of executing
There relevant method of composting.

selection of landfill.
TLO 3.5 Explain the relevant opej
of sanitary land filling.

TLO 3.6 Discuss the role ¢ --*Qt
methane capture, leachat e (e
solid waste management sy
TLO 3.7 Use the relgy
for disposal of given te-

nerauon method
id waste., N5

TLO4.1. TLO 4.1 Apply suitable manage
technique for safe disposal and treatment of'
biomedical waste.
TLO4.2 Apply suitable management technique
for safe disposal and treatment of Industrial
waste.

TLO4.3 Apply suitable management technique
for safe disposal and treatment of E- waste
TLO4.4 Explain various energy recovery
methods, including heat recovery units, power
generation from waste, and biofuels and their
efficiency in sustainable waste management
practices.

TLO 4.5 Apply recent developments in waste-to-
energy (WTE) technologies, including modern
WTE plants and small-scale decentralized

Unit - [1I

Treatment and Disposal of Solid Waste

3.1 Solid waste disposal methods and its importance-
Composting, Landfill, Incineration and Energy
Generation

3.2 Concept, Principles, and Factors affecting the
composting

TLO 3.4 Explain the factors considered for site | 3

'fa":riﬁﬁls,ﬁ ;

n1c1pal consi

TLO 3.8 Discuss i’f tiy ?p ical n% O?E%
pyrolysis in solid wa te anagement. ? 5

ethods of composting: Manual Composting —
ngalo ethod Indore Method, Vermicomposting
K zers organic farming)

sting — Dano Process

% og 1
od i
_aelo DI en i:-ﬂ' ioreactor Landfills,
ot
on of te: Introduction, Types of
mcmerators Flas ; i X
Advantages and ¢ -

3. ysis of wa:
AT

Course Ou

Waste Management System

4.1 Biomedical Waste Management-Definition, Sources
and generation of Biomedical waste, Classification and
Management technologies for Biomedical waste.
4.2 Industrial Waste Management- Definition, Sources
and generation of Industrial Waste, classification and
Management technologies for Industrial Waste.
4.3 E- Waste Management - Definition, Sources and
generation of E- Waste Management, Classification and
Management technologies for E- Waste Management.
4.4 Energy Recovery Methods: Heat recovery Units,
Power generation, Biofuels, Refuse-Derived Fuel (RDF)
4.5 Recent Developments: Modern WTE plants, small-
scale decentralized systems.

Course Outcome:CO3

Solid Waste Management (CE23503)

Teaching Hours :08 hrs
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Programme name

systems, and evaluate their effectiveness,
scalability in sustainable waste management and
energy recovery.

Marks:12 (R-4,U-4 , A-4 )

TLOS.1 Explain Role of CPCB (Central Pollution
Control  Board)and MPCB (Maharashtra
Pollution Control Board) in managing the given
type of solid waste

TLOS.2 [lustrate the relevant major provisions of
Municipal Solid Waste Management Rules, 2016
for disposal of the given type of solid waste.
TLOS5.3 Explain the different major provisions of
Biomedical Waste Management Rules, 2016 for
managing the given type of bio-medical waste.
TLOS 4 Illustrate the relevant m
E-Waste management rules

i

ajor provisionsofi

Unit-V

Legal Aspects of Solid Waste Management

5.1 Role of agencies in management of solid waste from
various sources Central Pollution Control Board
Maharashtra  Pollution  Control  BoardMunicipal
Corporations, Nagar Panchyat, Gram Panchayat etc

5.2 Municipal Solid Waste Management Rules, 2016

5.3 Biomedical Waste Management Rules, 2016

5.4 E- Waste Management Rules, 2016

5.5 Hazardous and other wastes Management Rules,

14 P
i
t

as Ej_i‘géfilaste Management Rules, 2016

" TLOS.S Explain the salient f‘eagur’é‘q’ Hazardous'|'5:7Con tructionand demolition Waste Management

| and other wastes Management Rulés; 6 for| | N
the disposal of the given., type.~of waste. | 5.8 Exten mdg_*%'ir Responsibility (EPR) -The role
TLOS.6 Illustrate the releyant m;‘.j:{f_)i:'provisions.éf of e.xtended.fi; ucer responsibility (EPR) in promoting,
Plastic  Waste  managenent’ rules 2016 | recycling, ' concepts) benefits of  EPR
TLOS5.7 Illustrate the relevant major provisions of | 5.9 Role of NGO’ and community participation in
Construction and Demo aste mariagement, 'Sgliﬂ"ﬁﬁStET%;ahagig?%e_
Rules 2016. 3 ” ! E* ‘iT :amgbu'r'e Qutcome:COS5* Teaching Hours : 10 hrs Marks:
TLOS8  Explain | xtended " _Producdt | 08 gR§4E!?U- Az 4 ol
Responsibility (EPR) @H"a;j;libulate its prEncW i ry 7= ;.:
key objectives, and rg_l__g-,».:ill:_i:]. aste management | ; U
TLO 5.9 Discuss thelrole}ofi NGOs in social, Ry
environmental, and F(g_;’;-bflilfl;l‘jlle BnpacE o] 1980 A8
initiatives in solid waste managemeént ;

S '

Note: if any M

m A bl

IL  Suggested Micro Project / Assignment/ Activities for Specific Learning / Skills

Development (Self Learning):

Assignment

1. Prepare charts showing tools, equipment, vehicles and machineries used in solid waste management practices.
2. Write a report on case studies for solid waste management practices in Rural/Urban Aera

3. Prepare detailed photographic report on impact of solid

waste on environment,

4. Collect information on recent developments in Solid waste management such as bioreactors, methane capture

etc.

5. Write a report on the Role of NGO’s and community participation in Solid waste management.
6. Write a detailed report on Energy recovery concept in solid waste management.
7 . Collect the relevant technical and commercial information of minimum four tools, equipment, used for

collection of solid waste with specification.
Micro project

1. Prepare  compost using decomposable waste material at your home/institute adopting appropriate method.

Solid Waste Management (CE23503)
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2. Prepare vermicomposting using decomposable waste material and worms at your home/institute.
3. Prepare a report on route used for collection and transportation of solid waste of your city/Village.

" 4. Prepare a report on solid waste management practices adopted in your institute campus.
5. Develop a specific model regarding solid waste management practices

Specification Table:
Unit No Distribution of Theory Marks
Topic Titl
pic Title R U A otal
Level [Level [Level arks
1 Introduction to Solid Waste Management 2 4 0 8
2 Aspects of Solid Waste Management 4 4 6 14
B Treatment and Disposal of Solid Waste 2 8 8 18
@ Waste Management Systems 0 8 4 12
(Ti Legal Aspects of Solid Waste : i 4 08
NP | Bt 28 | 22 60
III. Assessment Methodolog ols AT ‘
Formative assessmeﬂt ( ' eSS r nt for g( Jx_iillg) : 2 3 i
Rubrics for continuous a ' n process and produ ted performance indicators(___ marks)
TH 40 marks | 5 %, ® -

 Two-unit tests of 20 marks |

o

(11

End semester assessment of 60 marks through end semester examination.

Solid Waste Management (CE23503) P-23 scheme
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Progranime name

S:Iggestcd COs - POs Matrix Form

“?‘\ '-pﬁ"
IV. Suggested Learning Materlals j ‘Books
-

Programme
Programme Outcomes (POs) Specific
Outcomes
Course PO5 (1500)
(:‘;gg;‘)" PO-1 PO-3 Engineering PO-7
Basicand | PO-2 | Design/ PO-4 |Practices for |[PO-6 Life |[PSO|PSO |PSO
Discipline | Proble | Developmen| Engineerin| Society, [Project Long | -1} -2| -3
Specific m t of g Tools |Sustainabilit Managemen | Learnin
Knowledg |Analysis| Solutions yand |t g
e Environment
COl 3 : 1 1 2 B P P
CO2 2 2 2 3 3 1 1 g P P
CO3 2 3 3 7 2 2 7 Py
CO4 2 2 2 Y 2 T . E. BBk
(= €03 2 = - A, B el 2 2 7R 2 i
Legends - High:03, Medium:02, Low O%Mgppmg S m%%

Sr.No Author | * iﬁ?’ o B NTitle XY, Y W ‘.E -& Pubhsher
) Solid Waste Managementi }, Dr. A.D.Bhide, Indi N‘atwna] j ﬁ[N
I o ek ScientificDocumentation C,gg.ttc,_....}
. [New Delhi
Solid Waste Managemen ~|George Techobanoglous, McGraw
2 [Hill Education Private Ltd. New
DchESTD. 19680 /858
3 | Sasikumar K = [Solid Waste Management lga 3120338692
! [y / all India Learning Private Limited,
4 | Dr. Ranjita Roy Sarkar Vga ergy Eﬁiggntﬁuﬁclpgl‘ }gN’ 978-9392816710
Solid ‘Was c \ » |Abhijeet Publications
5 Dr. Harshita Jain, Dr. Renu Sustainable li’ Ste nt([SBN :978-8196358921
| Dhupper S.K. Kataria & Sons
V. Learning Websites & Portals
Sr.No Link / Description
Portal

1 https:ff'archive,nptel.ac.infcoursesf 105/103/105103205/

INPTEL Video Lecture on Municipal Sc
Waste management by II'T

INPTEL Video Lecture on Integrated W

7 |https://nptel.ac.in/courses/1051 05160
IManagement for a Smart City by IIT
3. [www.mpcb.gov.in Website of Maharashtra Pollution contr
Board
4. https:ffoniinccourses.swayam?..ac.im’cec20 ge3d/preview Swayam Portal Video Lecture on Se

nd hazardous Waste Management

Solid Waste Management (CE23503)
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V1.Academic Consultation Committee/Industry Consultation Committee:

Programme name

Sr. Name Designation Institute/Organization
No
; [Mr.Dipak Kulkarni RCC Consultant Structural Consultant Organization
l_ . -
Mr.Neelamkumar Sawant State Technical Head (Trade & USW Cement Limited,
L2 Institution) [Mumbai
3 Mrs.Nisha Wartha System Analyst MSBTE Mumbai
B 4 [Smt.Meera.8 Deshmukh Sr. Lecturer in Civil Engg. Govt. Polytechnic Mumbai

e e
Coordinator,

Curriculum Development,
Department of

Solid Waste Management (CE235 03)

D. 1960

EST

Wi ;.f.i ‘
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¥
r Programme: Diploma in Civil Engineering (Sandwich Pattern)

| Course Code: AM23501 Course Title: Prestressed and Precast Concrete

Compulsory / Optional: Compulsory

Learning Scheme and Credits Assessment Scheme
FA-TH |SATH | SA

CL | I | LL | SEFE| NER: | Credite (2:30 PR’ SLA | Total
TS1|TS2| Hrs,) PR | OR

4 - - 2 6 3 20 | 20 60 = “ - 25 125

Total IKS Hrs for Course: 03 Hrs

Abbreviations: CL- Class Room Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning

Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian

0 Knowledge System, SLA - Self Learning Assessment.

Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online

Examination

Note: ik

I If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be declared as
"Detained" in that semester.

2. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be declared as fail
and will have to repeat and resubmit SLA work.

3. Notional Learning hours for the semester are (CL+LL+TL+SL) hrs.* 15 Weeks

4. Self learning includes micro project / assignment / other activities.

I. Rationale

In today’s system fast developing technology, use of prestressed and precast concrete is increasing with leaps and
bounds. Due to several attractive and elegant features prestressed concrete and precast concrete is becoming popular in
many fields, it has successfully replaced the conventional structural materials like R.C.C. and steel. All these revolution
in area of structural engineering made it essential to specialize the engineering students in the subject of “Prestressed &
Precast Concrete”.

I1. Industry / Employer Expected Qutcome
’. Execute effectively the construction work involving precast and pre-stressed concrete

III. Ceurse Outcomes
Students will be able to achieve & demonstrate the following COs on completion of course based learning

Niele Propose the relevant precast concrete element for a given situation
CO2 Use the relevant components for the prefabricated structure. N
CO3 Justify the relevance of pre-stressed concrete in a given situation, !
CO4 Suggest the relevant methods / systems for given construction work.
CO5 Evaf!?are losses in a given pre-stressed concrete construction and Propose a suitable cable
profile.

Prestressed and Precast Concrete (AM23501)  Approved Copy P - 23 Scheme
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Course Content Details:

Unit
No.

Applied Mechanics Engineering Department

Theory Learning Outcomes
(TLO)

Topics / Sub-topics

TLO 1.1

Justify the necessity of the precast
conerete in civil engineering,
TLO 1.2

Suggest the structural elements
that can be casted in precast for
the given situation.

TLO 1.3

Describe the various components
for a Prefabricated building
TLO 14

Describe the various elements for
Non structural precast concrete,
TLO 1.5

Elaborate the IS specifications
and provisions for given pre cast
element.

TLO 1.6

Conduct the given test on the
given components of precast
structure

Precast concrete and its Elements

1.1 Definition and necessity of precast, Advantages and disadvantages.
Materials used.

1.2 Study of Structural Precast concrete clements such as fencing poles,
transmission poles, paver blocks, doors and window frames, Manhole
covers, precast Mesh etc.

1.3 Study of Precast Structural Building components such as slab panels,
beams, columns, footings, walls, lintels and chajjas, staircase elements.
1.4 Non-structural precast concrete elements such as bridge panels, tunnel
lining, cannel lining, piles, box culvert etc.

1.5 Materials required, IS specifications, casting tolerances, fabricating
systems, joints, testing, storage and transportation, equipment’s for
clements such as PCC, RCC, PSC, SCC, Ferro-cement, Autoclaved
Aerated Concrete (AAC) and Foam concrete,

1.6 Testing of Precast components,

Course Outcome: COI, Teaching Hours : 18 hrs, Marks: 12 (R-2, U-6, A-4)

TLO 2.1

Explain the term, “Prefabricated
Building Construction”

TLO 2.2

Describe  modular  co-ordination
with standard specifications for the
given prefabricated elements.

TLO 23

Classify different prefab systems
used in civil engineering,

TLO 2.4

Explain  the requirements of
structural joints of the given pre
fabricated elements,

TLO 2.5

Elaborate the procedure of the
storage, transportation and erection
for a given precast element.

TLO 2.6
Suggest the relevant combinations
of  mixed and  composite

construction for the given situation.
TE62.7

Evaluate the effect of Prefabricated
structure on the environment,

Prefabricated Buildings

2.1 Concept and Benefits of Prefabricated Construction, Prefabricated
Construction Process.

2.2 Precast load bearing and non-load bearing wall panels, floor systems,
Material characteristics, Plans & Standard specifications, concept of
modules, modular co ordination, modular grids and finishes,

2.3 Prefab systems and its classification, structural schemes.

2.4 Joints — requirements of structural joints and their design
considerations for above elements
2.5 Manufacturing, storage, curing,
lements, equipment needed.

.6 Introduction to Mixed and composite construction.
2.7 Ecological aspect of use of Prefabricated building,

transportation and erection of above

Course Outcome: CO2,Teaching Hours: 09 hrs » Marks: 14 (R-2, U-6, A-6)
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-
Unit Theory Learning Outcomes
No. (TLO)

Topics / Sub-topics

TLO 3.1

Differentiale between pre stressing
and post tensioning process used in
3 | civil construction

TLO 3.2

Apply the prestressing techniques in
the required situation.

TLO 3.3

Distinguish the prestressed conerete
material with other construction
materials in given situation.

TLO 34

Justify the need of high strength
material for prestressed concrete.
TLO 3.5

Suggest the relevant type of pre
stressing steel for given structural

Fundamentals of Pre-stressed Concrete

3.1 Concept of pre stressing and post tensioning, basic terminology.

3.2 Applications of pre-stressed concrete.

3.3 Advantages and disadvantages of pre-stressed concrete with respect to
other construction material.

3.4 Materials used and their properties, Necessity of high grade materials.
Types of Special concrete/ High Strength concrete and requirements for
precast and prestressed members

3.5 Types of Pre-stressing steel -Wire, Cable, tendon, Merits-demerits and
applications.

Explain Hoyer system of pre-
tensioning with labelled sketch.
TLO 4.3

Explain relevant system of post-
tensioning based on the given criteria
with labelled sketch.

member, ' Course Outcome: CO3,Teaching Hours: 07 hrs., Marks; 10 (R-2, U4, A-4)

TLO 4.1 Methods and Systems of pre- stressing

Suggest the relevant method of pre .1 Methods of pre-stressing : Internal and External pre stressing, Pre and
6- stressing for given structural element. [Post tensioning- applications, merits and demerits

TLO 4.2 #.2 Systems for pre tensioning: process, applications, merits and demerits -

Hoyer system
4.3 Systems for post-tensioning - process, applications, merits and
demerits - Freyssinet system, Magnel Blaton system, Gifford Udall system.

‘Course Qutcome: CO4,Teaching Hours: 06 hrs s Marks: 08 (R-0, U-4, A-4)

TLO 5.1

Identify the reasons for loss of pre-
stress in the given element,

TLO 5.2

Describe the situations in which the
5 | given elements exhibit the loss of
pre-stress.

TLOS5.3

Elaborate the IS specifications and
provisions for losses in case of Pre
and Posl tensioning,

. TLO 54
6 Explain the assumptions made in the
analysis of pre-stressed concrete
beams.
TLO 5.5
Draw the cable profiles for various
load combinations in the given
situation.
TLO 5.6
Evaluate the effect of the given cable
profile on fiber stresses.

Losses of pre-stress and Analysis of Pre stressed rectangular beam
ection

5.1 Pre-stressing force in Cable, Meaning of Loss of Pre stress.

5.2 Loss of pre-stress during the tensioning process - loss due to
friction, length effect, wobbling effect and curvature effect, Loss of
pre-stress at the anchoring stage, Loss of pre-stress oceurring
subsequently: losses due to shrinkage of concrete, creep of concrete,
elastic shortening, and creep in steel.

5.3 IS recommendations for % losses in case of Pre and Post
tensioning,

5.4 Basic assumptions in analysis of pre-stressed concrete beams.
5.5 Cable Profile in simply supported rectangular beam section —
concentric, eceentric straight and parabolic

5.6 Effect of cable profile on maximum stresses at mid span and at
support. (No Numerical problems in theory examination)

Course Outcome: COS, Teaching Hours: 10 hrs , Marks: 16 (R-4, U-6, A-6)
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Suggested Specitications Table (Theory):

T Distribution of Theory Marks
l\?f Topic Title S Total
b evel | U Level | A Level Marks

1 Precast conerete and its Element
2 Prefabricated Buildings e 12? g 2 ii
—=_ |
-3 Fundamentals of Pre-stressed Concrete 2 4 4 10
4 Methods and Systems of pre- stressing : 0 4 1 08
5 Losses of pre-stress and Analysis of Prestressed rectangular beam 4 6 6 16
section
TOTAL 10 26 24 60 |
v, Laboratory Learning Outcome and Aligned Practical / Tutorial Experiences.
Sr. No Laboratory Learning Laboratory Experiment / Practical Titles / Numbe | Relevan
" Outeome (LLO) Tutorial Titles rof tCOs
hrs.
LLQ L1 < . Verification of the dimensions of any three precast
Verify the actual dn_nensyon of | elements mentioned in the drawing through physical 2 COl
precast element at site with that inspection. (e.g. manhole covers, paver blocks,
of drawing, hollow blocks, solid blocks, curb stones etc)
@ LLO 2.1
Prepare report of field visit or
video demonstration to a Prepare report of field visit or by video demonstration
manufacturing unit of precast | (o manufacturing unit (of precast elements such as 2 col
products with reference to the bridges, girders, fencing pole, transmission pole,
points such as manufactuting | efectric pole, concrete sleepers etc.)
process, curing, stacking,
handling, in house inspec
LLO 3.1 :
Test the given solid or
hollow precast blocks to Determination of compressive strength and water 5 col
determine its compressive fabsorption of given solid or hollow precast blocks
strength and water
absorption.
LLO 4.1
Test the given Auto clave
Acrated Concrete Block Dctcrmfnalion ‘ofcomprcssive strength and water 5 ¢
(AAC) to determine its absorption of given Auto clave Aerated Concrete Ol
compressive strength and water | Block (AAC).
absorption.
C LLOS.1
Test the BHS DR blocllcs Determination of compressive strength and water
5 to determine its compressive labsorption of given paver blocks 2 col
strength and water
absorption,
LLO 6.1
Conduct the load teston the | Garry out Joad test on given manhole cover as per IS
given manhole cover to predict 12592:2002 Annex C 2 col
its behavior after failure,
Prestressed and Precast Concrete (AM23501) Approved Caopy P — 23 Scheme
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Laboratory Learning Laboratory Experiment / Practical Titles / Numbe | Relevan
Sr. No. Qutcome (LLO) Tutorial Titles rofl tCOs
hrs.
LLO 7.1
Prepare a report on the basis of
field visit or video demonstration Organize field visit or video demonstration of precast
7 “1_ ¥ P.“‘"."""l :u-.uml:wuul'mg LK manutheturing unit (such ag lintel, chajja, door frame, 2 Cco2
of ]\;||Ix|||1g clcmcu_!s with wall panels, stair steps etc,)
reterence to the points such as
manufacturing process, curing,
stacking
8 LLO 8.1
Prepare a report on various
types of pre-stressing wires / | Collection of samples of various types of pre stressing
cubles strands  for  given | wires / cables / strands with their technical 2 CO3
situation on the basis of review specifications/brochure.
of technical brochure/
specifications
9 LLO 9.1
Prepare a report on different Collect information and photographs of for Various
types of joints for various types of joints of precast members. (minimum five 2 co2
precast components for a given | different type of joints)
Situation.
—]
LLO 10.1
10 | Drawa detailed cross section
* | otcable profile fore i Draw a detailed longitudinal and cross section of 05
sttuation, (Central point load abl fle for different loading conditions P C
and uniformly distributed load) | ©#°¢ profile for different loading condi .
for eccentric prestressing force
and axial force

(Self Learning):

IV.  Suggested Micro Project / Assignment / Activities for Specific Learning /Skills Development

Note:

acquiring the desired skills.

Above is just a suggestive list of micro projects and assignments; faculty must prepare their own bank ofmicro
Projects, assignments, and activities in a similar way.

The faculty must allocate Judicial mix of tasks, considering the weaknesses and / strengths of the student in

If'a micro project is assigned, it is expected to be completed as a group activity.
SLA marks shall be awarded as per the continuous assessment record.

If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials
and maybe considered for FA-PR evaluations.

earmative assessment (Assessment for Learning) for practical & SLA

Term work Each practical will be assessed considering - 60% weightage to
product Continuous assessment based on process and produ

experience. (25 Marks)

process and - 40% weightage to
ctrelated performance indicators, laboratory

Summative Assessment (Assessment of Learning)

End term exaﬁuination, Viva-voce, Lab performance, Practical Exam of 00 marks
V. Suggested COs - POs Matrix Form (CO vs PO and CO vs PSO Mapping)
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Pr
Programme Outcomes (POs) ;::‘::::::nc
Outcomes
Course (PSOs)
Qutcomes PO-5
(COs) ; Engincering
’ ()':nﬁ“k PO-3 Practices for PO-7
(e | PO2 Design/ PO-4 Society, Lif .
Dl::rg'[;’:‘ Problem |Developmentol Enginecring | Sustainability :10'6 Project Lo:g PSO 1 PSO-| PSO-
Knowledge Analysis | Solutions Tools and B Learning 1 = 3
Environment
COl 2 -- -- = | = 2 1 2 =
CO2 2 2 1 2 1 I 2 1 2 | --
CO3 2 2 | 2 | 2 2 = |2 | =
CO4 I 2 2 2 2 1 2 =12 |l =
COs 2 2 2 2 2 1 2 I 2 | -
Legends: - High: 03, Medium: 02, Low: 01, No Mapping: --
a. Suggested Learning Materials / Books:
Sr.No Author Title Publisher
Krishn: : ;
6 | Ra}?z r]:: Pre-stressed Concrete Pre-stressed Concrete, Tata McGraw Hill, New Delhi.
Shrikant B, P ed C te, Khanna Publishing House, New
2 . E: restress oncrete, Kha £
Vahaludie Pre-stressed Concrete Delhi
Marzuki, Pre Cast and Pre Stress Pre Cast and Pre Stress Technology: Process, Methad
3 | Nor Technology: Process, Method and Future Technology, Createspace Independent
Ashikin and Future Technology Publication.
4 - Handbook on Precast Indian Concrete Institute.
Concrete buildings.
5 __ IS 12592 Precast Concrete Manhole R New Dl
Cover and Frame
IS 15658 Precast concrete BIS, New Delhi.
6 -- blocks for paving - Code of
Practice
IS 15916 Building Designand 15+ New Delhi.
7 = Erection Using Prefabricated

Concrete - Code of Practice

IS 15917 Building Design and
Erection Using
Mixed/Composite Construction
- Code of Practice

BIS, New Delhi.

IS 458 Precast Concrete Pipes
(with and without
reinforcement) - Specification

BIS, New Delhi.

b. Learning Websites & Portals:

Sr.N
0

Link /
Portal

Description
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hitp:/WWW.Pei.ors g

2, |hup:/www precastorg il

hitp:Awvww.indianconcrete.ory _5

4 |hup:/niterhouseconcrete.com ; |

hitp://precastblocks.com ' |

3
6 [hup://www nationallibrary.gov.in o B

Academic Consultation Committee/Industry Consultation Committee:

C.

Sr. Name Designation Institute/Organization

No
1 | Mr. Dipak Kulkarni RCC CONSULTANT STRUCTURAL CONSULTANT |
3 | Mr. Neel kumar Sawant | RCC CONSULTANT AND REGIONAL HEAD, MUMBAI '

SURVEYOR |

3 | Mrs. Nisha Wartha SYSTEM ANALYST R.O.MUMBAI N
4 | Mr. B. K. Kakad HOD in Applied Mechanics Govt. Polytechnic Mumbai ]

Qﬂ)/ Head of Department
Coordinafor. :

Curriculum Development, Department of Applied Mechanics\Engineering

Department of Applied Mechanics Engineering

APPROVED copy .

I/C. Curriculum Development Cell Pringjpal

D

eoc |t
G. . W'Umbai.‘
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