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1. RATIONALE

Civil Engineering sector has completed number of projects with conventional techniques to
meet the needs of the society. But, in recent two decades, various new innovative techniques
are being used worldwide, which our practicing engineers, are also partially using to achieve
their goals. The emerging trends in Civil Engineering help to complete the undertaken
projects within prescribed schedule, saves the natural resources and to make the projects eco-
friendly. This subject helps to make the students aware about soft computing techniques, new
materials, advanced machineries, sustainable resource management, financial planning and
advancement in Civil Engineering.

2. COMPETENCY , :
The aim of (his course is o help the student to attain the following industry identified
competency through various teaching learning experiences:

e Recommend emerging techniques in civil engineering.

3. COURSE OUTCOMES (COs) .
The theory, practical experiences and relevant soft skills associated with this course are to
be taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:
a. Reveal different applications of software’s for planning, designing and execution of
projects.
b. Suggest the advanced materials as per site condition.
c. Recommend the suitable tools and equipments for the given situation.
d. Suggest the advanced resource management techniques and financial planning for the
given project.
e. Use the feasible advance techniques for various civil engineering projects.

4. TEACHING AND EXAMINATION SCHEME

Teaching Examination Scheme
Scheme
Credit : Theory Practical
S & e e ESE PA Total ESE PA Total
Hrs. |Max Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min
g - beling 10 hapel op et de lamlael 2 e e b b 1L
Min

(*#): Under the theory ESE; Total 70 marks of online exam will be conducted.
(*): Under the theory PA; Out of 30 marks, 10 marks are for micro-project assessment to

Jacilitate integration of COs and the remaining 20 mark is the average of 2 tests ( MCQ Pe) Ams
10 be taken during the semester for the assessment of the UOs required for the attainifent-of—
the COs. '
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Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C —
Credit, ESE - End Semester Examination, PA - Progressive Assessment

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various
levels of outcomes (details in subsequent sections) to be attained by the student by the end of

the course, in all domains of learning in terms of the industry/employer identified
competency depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES

The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency.
S.

No.

Practical Qutcomes (PrOs) %‘;‘t
L Not Applicable
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7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of theory.

S. No. Equipment Name with Broad Specifications UOs. S. No.
1.1 Computer system (Any computer system with basic configuration) All
12 LCD Projector with accessories All

8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs in
cognitive domain for achieving the COs to attain the identified competency. More UOs could

be added.
Unit U.mt Ou?c.omes (UQs) Topics and Sub-topics
(in cognitive domain)
Unit-I la. Enlist the characteristic |1.1 Introduction: Soft computing
Soft . uses .Of soft .comput.ing techniques and its types, Merits and
gg:;lﬁ ?(;legs techniques  in  civil demerits of soft computing technique,
S Graphical User Interface software
1b. Identify = merits  and e .
demerits of soft (GUD.
computing techniques. 1.2 Introduction, salient features and
1c. Understand the general applications of softwares: Build-
features of softwares used Master, HEC-RAS, STRAP, Water
in civil engineering. GEMS, Tekla, ArcGIS, QuikGrid,
W STAAD-Pro, SAFE, RISA-Connection,
il Tl e MIDAS, LUSAS, BricsCAD, Estimate
construction activity. i ;
Master, Procore, Building Information
Modeling (BIM), Primavera Pro,
Virtual Reality Software-VR, MX Road
Software, Building Planning &
Management System (BPMS), - Plaxis
3D.
Unit-I1 2a. List the advanced | 2.1 Building materials: Carbon fiber,
Recent construction materials for Pollution absorbing bricks, 3D printed
Construction given construction project. bricks, translucent wood, Aerated
Materials 2b. Identify the properties of autoclave cement blocks, Advanced
given advanced material. construction chemicals, Fire resistant
2c. Enumerate the applications doors and windows.
of given form of material/s | 2.2 Road  materials:  Geo-synthetics,
in civil engineering. Recycled asphalt shingles, Porous
2d. Identify the situations to pavement, Anti icing roads,
use the given material. Piezoelectric roads, Precast Pre-stressed
2e. Justify the use of given Concrete Panels (PPCP).
material for given site | 2.3 Concrete materials: Portland slag
condition. cement, Synthetic aggregate, New

admixtures- Mastepglanium,

Polycarboxylic Ether, Nano,-".ft;"oncrete,'f’,,,_ ;
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Unit U'mt Out.c.omes (UQS) Topics and Sub-topics
(in cognitive domain)
Light transmitting concrete, Foam
concrete.
2.4 Sustainable materials: Ground
Granulated Blast-furnace Slag (GGBS)
Concrete,  Hydrophobic  concrete,
Cooling  bricks, Green concrete,
Timbercrete, Ferrock, Bamboo as
Reinforcement.
Unit-IIT 3a. Identify the correct use/s of | 3.1 Survey equipments: LiDAR,
Latest Tools given advanced Photogrammetry,  Drones, Direct
a“d_ tool/equipment. Reading Grade Rods, 3D Laser
Equipments |3y Select the appropriate scanning, Robotic Markout, Google
instrument required for the Earth.
given construction activity. | 3.2 Construction equipments: Earth
3c. Identify the situation for moving equipment- Skid and crawler
the use of given advance loaders, trenchers, scrappers, wheeled
equipment/instrument. loading shovels, Advanced plastering
machine, Bridge girder launcher,
Concrete pumps, RMC plant and
Transit mixers.
3.3 Material handling equipments:
Cranes, conveyors, hoists, forklifts,
paver, road header, Tunnel boring
machine, Self-loading transit mixers.
Unit-IV 4a.Justify the need of 4R |41 4R’s in waste management:
S e principle e waste Reduce, Reuse, Recycle and Recover,
= MmAgsIuoHt. Concept of zero waste
Management | 4p State the necessity of P ’
& Financial energy audit. 42 Energy audit: Necessity and
Flanour 4c.Describe  methods  of methods.
energy audit. 4.3 Natural disaster management-
4d. Suggest disaster Flood, Earthquake, Tsunami, Volcanic
management technique for Eruption, Hurricanes, Landslides.
given disaster. 4.4 Site safety: Necessity, principles,
4e.Suggest the appropriate tools, safety net, techniques, laws,
s?fety tef:}}mque for given rules and regulations.
site condition. ; - = .
4f. Prepare financial planning 4.5 Financial planning: Basic
for construction industry. accounting- Profit, loss, credit, debit,
4g. Discuss techno-commercial balance sheet and auditing; Tax
viability = of  particular liability, saving planning, Insurance
construction project. coverage and Pension planning,
Techno-commercial ~ viability  of
construction projects. EDOF
Unit-V 5a.Select the appropriate | 5.1 Building construction techs .
f&dvancement advanced techniques for Mivan technology, Mass _:’:}\vus' O L
glonstruction the  given  construction Precast housing, Prefab h@;l{esf Pr:'é"-f.fﬁ
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Unit Outcomes (UOs)

Unit . e :
(in cognitive domain)

Topics and Sub-topics

project. engineering building, Fire protection

Sb.Understapd. the buildings , Facade technology , Solar
characteristic features .of PhiilsPhoterois olazing,
advanced construction A5 L
e bmiues Earthquake resisting controls- Isolation

5o Reconmmiend : theosme aok and 1?1551pat10n, .3D‘pr1ntmg, HVA.C
appropriate Construction (Heatlng, Vel’ltllatlon and AlI‘
techniques as per site conditioning), Bolting of threaded
condition. reinforcement bars,

5d.Identify the application of | 52 Road construction techniques:
Shvel construction Road Printer, Smart roads

technique - s
S 5.3 Coastal construction techniques:

Sound Proofing walls, Water resistant
roofs, High performance doors and
windows, Air and moisture barriers.
5.4 Ground improvement techniques:
- Advanced piling techniques - Micro
Piles, Monopiling, Stone column, Soil
nailing, vertical drains, sand drains,
Pre-fabricated Vertical drains, Thermal
methods- soil heating and soil
freezing.

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘Application Level’ of Bloom’s ‘Cognitive Domain Taxonomy’.

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Distribution of Theory Marks

-t Unit Title e sfirp R e
Level | Level | Level | Marks
I | Soft Computing Techniques 08 04 04 04 12
II | Recent Construction Materials 10 04 06 04 14
IIT | Latest Tools and Equipments 10 04 06 04 14
v Sust.aina‘t{le Resou.rce Management 08 04 04 04 12
& Financial Planning
V | Advancement in Construction 12 04 06 08 18
Total 48 20 26 24 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)

Note: This specification table provides general guidelines to assist student for their learning

and to teachers to teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may &
vary from above table. \

10. SUGGESTED STUDENT ACTIVITIES
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Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

a. Visit the appropriate website and observe the relevant videos and other related

learning material.
b. Group discussion on sustainable resource management.
c. Undertake suggested micro-projects.

11. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various learning outcomes in this course:

a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.

b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the
outcomes.

c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).

d. With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

e. Guide student(s) in undertaking micro-projects.

Demonstrate the particular situation before undertaking the task in practice.

Show video clips of emerging trends in civil engineering and undertake the
discussion.

Show picture clips/photographs of advance construction techniques available online.
Arrange expert lectures of various practicing engineers from various construction
sites.

Arrange the brain storming sessions on recent modifications in construction
methodology, projects undertaken, innovative materials etc.

0Q

ol -2

s

12. SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be
individually undertaken to build up the skill and confidence in every student to become
problem solver so that s/he contributes to the projects of the industry. In special situations
where groups have to be formed for micro-projects, the number of students in the group
should not exceed three.

The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project shoudd -
not be less than 16 (sixteen) student engagement hours during the course. The stud © «%ght
to submit micro-project by the end of the semester to develop the industry oriented £ {
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A suggestive list of micro-projects is given here. Similar micro-projects could be

added by the concerned faculty:

S TR P ARG OB

o~

fum—

Search related software’s and use its demo versions.

Prepare a report on advanced machinery and materials.

Elaborate the process of mass housing, pre-engineered buildings etc.

Make posters showing site safety and its awareness.

Prepare the charts showing different types of safety rules and regulations of site.
Prepare a report on disaster management.

Prepare a report on financial planning of construction industry.

Prepare a report on techno-commercial viability of a construction project.

Prepare a report on 4R principles in waste management.

Make the pictorial report showing the working and applications of tunnel boring
machine, self loading transit mixers.

Prepare a report of use of Google Earth to collect the information of your college i.e.
area, land coverage, land use, vegetation, constructions, etc.

Study the practical applications of various innovative concretes- Hydrophobic
concrete, Green Concrete, Nano Concrete etc.

Study the contents and use of innovative materials- Precast Pre-stressed Concrete
Panels (PPCP), Fire resistant doors and windows.

Study the construction and use of pollution absorbing bricks.

Search the information of mono-piling and micro-piling technique.

SUGGESTED LEARNING RESOURCES

Title of Book Author Publication

Learning Manual of MSBTE,

Emerging Trencslts in ClVll Engineering R --
(1% edition)

14.

oo

P P o

P

. PR

LEARNING WEBSITES
https://www.engineeringcivil.com/softwares.
https://mahavastu.maharashtra.gov.in
https://earth.google.com
https://www.nbmcw.com/tech-articles/concrete/3725-new-construction-materials-for-
modern-projects.html

https://www.steelwindowsanddoors.com/products/fire-rated
https://geniebelt.com/blog/10-innovative-construction-materials
https://www.viatechnik.com/blog/modern-construction-machines-theyre-used/
https://www.academia.edu/28172313/ADVANCED BUILDING CONSTRUCTION
_EQUIPMENT
https://theconstructor.org/construction/sustainability-construction-civil-
engineering/9492/

https://www.designingbuildings.co.uk/wiki/Advanced construction_technology
https://www.constructionjunkie.com/blog/2018/1/7/the-16-most-interesting-advances-
in-construction-technology-of-2017

https://www flatworldsolutions.com/engineering/articles/6-latest-trends-in-civil-
engineering.php.

. https://corporatefinanceinstitute.com/resources/knowledge/accounting/balangé=: ,‘

https://homecapital.in/blog/mivan-technology-in-residential-constructions ’ %
https://www.youtube.com/watch?v=88Ij1qgse30 <l
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