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Type of Course:  Prolessional Core Courcs
Prerequisite: Basic lknowledge of mathematics. gcometry and mcasurcments

Rationnle: Construction malerials are pivotal in any construction project Diploma civil
cngincers. also known as technologists. nrc consistently tasked with selecting materinls for
diversc construction cngincering projects such as residential & commercial buildings, roads.
mctro rnjlways, bridges. dams, tunncls, and flyovers The cvolution of ndvanced technology
nccessilnles the adoplion of new cngincering matarials. Choosing the npproprlatc material that is
durable, cost effective, and environmentally fricndly presents a significart challenge for civil
cngincers. New mualicrials enter the markat regularly. prompting the devolopment of modern
lcchniques for their cconomical and safe usc in engincering siructures. At the diploma lovel,
students aoro expacted 1o study these aspccts to cnhance their understanding ond develop
performancc-oriented skills for application in the construction industry.

Teaching and Examination Scheme:

Teaching Schcme Crcdils Examination Marks
Totnl Marks
Cl T P C SEE CCE
4 0 2 5 100 50 150

Legends: CI-Classroom hnrrucnions: T-Tutorial: P -Practical; C -Credit; SEE -Semasier End Evoluation:
CCE-Conrinuaus and Coniprehensive Evalnatfon

Course Content:

Sr. °
Course Content Hrs. : %
No. Weightage
Overview of Construction Matcerial
Theory Topics:
| Scopc of construction materials in  Building Construction, 10 20 %
Transportation Enginecring. Environmental Engincering, Irrigation °
Engincering (applications only). Sclection of malcrinls for different
civil engineering structures on the basis of strength. durability, Eco
friendly and economy. Broad classilication of malerials — Natural,
Civil Materials for Infrastructurc Development— DET2CV 11201 Page1o0l13
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Artifictal. ypecial. finlting ond rec) cled
Pracilenl.

I ldentify and classily cammonly uscd comtruction materitls tnto

natural. anificial, specinl. NMnwhing. and recycled categorics from

given sapmples.

Civil Englncering Around Us (Suncy Activity) To observe and

iderify  civil engincering works n daily liflc  Survey

campus/homc surmoundings List structurcs roads, drainage.

buildings. water tanks, clc. Classily them inlo branches

J Select suitnble matcerinls for a given building compaoncent based on
strength, durnbility. and cconomy

4 Draw and label typical cross-scctlons showing maicrinls used n
building, road. and rripation siructures

5. Conduct dcbate or prescniation on conventional vs susininable

materials.

Draw skcich of canal scction showing materials used in liming.,

Conduct local market surveys for common civil cngincering

matcrials 1o tnbulate cost and quality

8. Green Building material: Preparc a recport supgesting replacement
of nt lenst 10 nos. of conventionnl buildimg matcrials with green
building malerials and justify it in tcrms ol cost and
cnvironmental impact.

(9]

~ o

Evaluation Mcthod:

13:;' Evaluation Methods SEE CCE
Material Identification & fts
Classilication
Studonts arc given physical samples or
images of materials ond asked to

I P g . 20
identify and classify them inlo
appropriatc catcgories. They must nlso
justify their classiflication based on basic
propcrtics and applications.
Activc Learning Assignments:
Chart/Poster Prescntation
Students preparc  and present o

2 | chart/poster on topics like cco-fricndly 10
material. green building construction or
recycled materials and upload it on
GMIU portal.

Total 20 10

Examinarion Style:

Mnte_rlal Idc'nuﬁcanon + Classification (2_0 Mnrlcs)- W'Eo

In this practical evaluation, students are given physical samplcsljéy‘\,,,’
=

images of common construction materials like cement. sand. brick&y
<
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atecl, and apgregatea. They Ot idenlify cach mpierml based on
viulal chameleristica such as calor. lexture. and mppenrance Afler
tdentification. they clitssily the materials into catcgones like aatural,
artiltcial, specinl. finishing. or recycled. Students also Justilfy their
classification by explaining key properttcs such  as  alrenpth,
durabillly. snd souability for use. They relale cach material to 1a
appliction 1n civil cogtnecring works like buildings., ronads. ar
bridges Evaluation s bnsed on accuracy of identification. proper
classification, nnd clarity ol caplanntion

Chart/Postcr Prcscnfation (10 Marks)

In this practical evaluation, students preparc a chart or posier on cco-
fricndly or recycled construction materinls used in civil cngincering.
Thoy include materials Tike My ash bricks, recycled nggregnics, or
bamboo along with their properties and applications. The chart should
highlight benefits such as sustainability. cost savings, and reduced
cnvironmcntal tmpact. Students present their work, explaining how
these materials can be used in renl constructlion projects. This activity
hclps decvelop nwareness of sustainable practices and improves
communication skills, Evaluntion is bnsed on conlenl accurucy.
clarily. and presentation.

Naturnl Construction Matcrinls

Thearv Tapics:

Requirements of good building stonc. gencral chnrncieristics of stone,
Structure of timber, general propertics and uscs of good timber,
different methods of seasoning for prescrvation of timber. delects in
timber, Asphalt, bitumen and tar used in construction. propertics nnd
uses, Propertics of lime, its types and uses. Propertics of sand and
uscs, Classification of coarsc aggregalc according to sizc and its usc.

Pracrical:

9. Study and skcich structure of timber showing dilTerent
componcnts and types of defects.

10. Perform sicve analysis of sand to delerminc groding.

I 1. Conduct water absorplion tcsts on aggregales. 20 20%

12. Sieve Analysis of Aggarcpales

13. Brick Testing

14. Study and comparc properties of different types of lime and their

39

uses. .
15. Conduct field tests for sand such as silt content and bulking of
sand.

16. Identify different types of building stones and cvaluaic their
suitability based on visual characteristics.

17. 1dentification of different types of stones and lime.

18. Identify the various sizes of available coarse aggregates [rom
samples of 10 kg in the [aboratory and precparc a rcport. (80. 40.
20,10 mm)

19. Identify different types of Asphall, Bitumen and Tar used in

Zivil Materinls for Infrastructure Development— DET2CV 11201
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Care-Hned Materind Heleetlon
Studonts pre plven g practicel scenarlo
and asked 10 xelctt avilable canstruation
matorials, They justify thelr chaices
basod on  siecrth.  durahility,  and
anvimmmental condlitons,

Active Learning Acilvity:

Sund nnnlysis:

Studenis perfonn a simple rest lke allt
2 conlent ol annd or vigual inzpecliop af 10
agoregnles. They record observation:
and state a bricl conclusion in the form
of report and uplond oo GMIU porial.

Tofnl 20 10

Examination Stylc:

Cnsc-Bascd Muterinl Sclection (20 Marks)

In this proctical cvaluntion. students arc given a real-lile wcenario
stich us constructing a housc in o coastal arco or a rond in a heayy
runinfall region. They arc required to scleel appropriate consiruclion
matecrinls  considering  [nctors  like  strength,  durability. and
environmentul exposure. Students analyzc the condilions and choosc
matcrials that can withstand moisture, lond. and climatic clccls.
They then justily their sclection with proper reusoning based on
material properties and performance. This activity enhances decision-
making skills and proctical understanding of malterinl sclection. It
also helps students opply theorcelicul knowledge to real-world civil
cngineering situntions.

Short Practical Test (10 Marks)

In this practical evaluation, students perform a simple test such as
detcrmining the silt content of sand or conducting a visual inspection
of conrsc aggregates. For the silt content test, students mix sand with
walter in a measuring cylinder and observe the settlement of particles }&
lo estimate the percentage of silt present. In visual inspection. they [#

Civil Materials for Infrastructure Development— DET2CV 11201
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caamine apgrepaics for thope. aize. surface teafure. and prevence of
impuriiles Students cacclully record thet obrervalions (o a +iructured
formunt Based on the rowulls, they draw a briel cancluston regarding
the suitability of the material for construction Thls activily helps
students davelop baslc lesuing skills and understand the tmportance of
malcrinl quality 11 civll enalnecrine

Ariificial Canstruction Mnlerialy

Theory Topics:

Constitucnts ol brick earth. Conventional, Traditionnl bricks. Modular
and Standard bricks. Spccinl brichs -y ash bricks. Charactenistics ol
good brick. Classification ol burnt clay bricks and their suitnhilily.
Manufncturing process of burnt clay brick, fy nsh bricks. Acrated
concrete blocks, Flooring tiles — Types and s uses, Manufacturing
process of Cement - dry and wet (only [Tow chart). lypes ol cement
and Hs uses, Pre-cast concrole blocks- hollow, solid. pavement blocks.
and their uses, Plywood, particle board, Vencers, laminated board and
thelr uses, Types of glass: sodn lime glass, load glass and borosilicate
glass and their uses, Ferrous and non-ferrous meinls and their uses.

Practicul:

22 Preparc flowchnrt showing the manufacturing process ol bumnt
clay bricks.

23. Identify different types of special bricks rom samples or images

24, Proparc Mowchart of manufacturing process of fly aosh bricks.

25. Preparce flowchart of coment manufncturing by dry process and

3 WL proccss. 20 20 %
26. Identify different types of cement and match them with suitable
applications.
27. Comparc hollow and solid concrete blocks based on strength and
use.

28. Identify different typos of glass used in construction through
samples or charts.

29. Draw labeled skctches ofl hollow blocks, pavement blocks, and
flooring tilc arrnngements.

30. Study common uses of mcinls like stocl, aluminum, and copper in
construction.

31. Identify types of glass (soda lime, lead. borosilicate) and stalc
their uses. !
32. Identify different types of boards (plywood. particle board,

laminated board, venecr).

33. Measure dimensions of 10 bricks and find average dimension and
weight. Perform field tests dropping, striking and scraiching by
nail and corrclate the results obtained.

34, Identify different types of concrete blocks used in building

conslruction and prepare reports about the specifications. K(VATH@O
35. ldentify differcnt types of flooring liles such as vilriﬁcd@‘%%’ﬁ\

Civil Materials lor Infrastructure Development— DET2CV 1201
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ceramc, Ulex, glarod vlos mosade idex, antk- shid tlox chowrad
liles. paving blocks and prepore roport about the apecHivi e

Evatuntion Method:
Sr.,
Na,

Evaluntion Meihods NEE CCr.

Materinl Classificution Activity;
Studenis classify given matorials miuch as
bricks, blocks tiles. glass. and metals
into approprinte calegorics They justify
the classification bascd on propeniics
and applications.

Active Learning Activity:
Drawing-Bascd Evnluntion:

Students will prepare Inbeled skctches 10
ol various blocks, tiles, or brick cic. as
given by the faculty and upload PDF on
GMIU portal.

9

Total 20 10

Examination Style:

Materinl Classificution Acfivity (20 Marks)

In this practical cvaluation, students arc provided with samples or
images of construction materials such as bricks, concrecte blocks,
Mooring tiles, glass, and metals. They identify each material and
classify them into suitoble categorics based on their lype and
propertics. Students explnin the basis ol classification using
characteristics such as strength. durability, weight, transparcncy. or
manufacturing method. They nlso describc common applications ol
these matcrials in building ond infrastructurc projccts. This activity
helps students understand  the relntionship  between  malerial
properties and their practical uses. Evaluation is bnsed on correcl
classificotion. technical explanation, and clarity of presentation.
Druwing-Bascd Evaluation (10 Marks)

In this practical evaluation. students are required Lo prepare neat and
labeled sketches of construction mnicrials such as bricks, concrele
blocks, flooring tiles. or similar components assigned by the liculty.
The sketches should clearly show dimensions, shapes. and important
fcatures of the material. Students must usc proper technical Inbeling ’
and maintain drawing standards. This aclivity helps improve
visualization and technical drawing skills required in civil
engineering practice. It also develops understanding of the structure
and applications of differcnt construction materials. Evaluation is
based on accuracy, Iabeling, neatness, and overall prescntation of the
drawing.

Civil Malcrials for Infrastruciure Developmenl— DET2CV 11201
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Spectal Construciton Maicriala

Theory Toploy:

Ty pev af matorinl and suitability In constructton works of lollowing
matcrials  Waler proofing. TermiHc prooling: Thermal and sound
wanlating materials, Fibers — Type< —Jute. Glass, Plastic Asbestos
Fibers

Pracrical:

36 Study applications of wadcrproofing maltorials in  rools
basemcnis. and watcr tnnks.

37 Prcparc a chart showing mcthods and mnterials used for termite
prooling.

38. Comparc diffcrent thermal insolating matcrials based on
applications.

39. Identify diffcrent fiber materinls such as jule, glass, plastic. and
nsbestos Tibers.

40. Draw Inbeled skeiches showing applicotion arcas of
walcrproofing and insulation mutarials.

41. Prcparc matcrianl sclection table for svaterproofing. tcrmite
proofing. and insulation works.

42.ldentilication of anti-termite chemicals and methods used beforc
and after construction.

4 | 43.Study of nsbestos fiber products and their aopplications in 20 20%
construction.

44. Sound Insulution Matorial Study

45. Comparative study of thermal insulation and sound insulation
applications in buildings.

46. Identify different types of Waler proofing, Termitc proofing;
Thermal & sound insulnting matcrials and preparc rcports about
the spccifications.

47. Identify different types of fibrous mntorial used in construction
and prepare report about the specifications

Examination Style:

Sr.
No.

Evaluation Mcthods SEE CCE

Case-Based Materinl Sclection:
Students are given practical problems
such as roof leakage, soundproof room,
I or thermal insulation rcquirements. 20
They select suitable malerials and
justify  their choices based on
application and performance.

Short  Technical Note Writing:
2 Undertake a markel survey for the cost 10
and technical specification of differcnt

Civil Malerials for Inlrastructure Development— DET2CV 11201 Page 7 of 13
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bmands ol Tlollowng constructlon
Maicnals and proparc o comparison
chart. 1.Ccment 2 TiHes 3 Glasy 4
Paints

Total 20 10

Caxc-Based Matcerial Selection (20 Mariks)

In this practical cvaluation. studcnts arc given real-lifc consiruction
problems such as roof l¢aknga, excessive heat inside a building. or the
nced lor soundproofing In a room They arc required to analyze the
situation and scloct suitnble matcerials for watcrproofing, thermal
msulntion. or sound nsulation Students justify their malterial
sclection based on properties such ns water resislanca, heat resistance,
sound absorption, durability. and cost c(Tectiveness. They also explain
how the sclected matcrinl rmproves the performonce and service life
ol the struclurc. This aclivity helps students develop problem-solving
and dccision-making skills rclnted to practical construclion work.
Evaluntion s basced on the suitability of the selected matcrials and the
clarity of tcchnical justification.

Short Tcchnicnl Note Writing (10 Mnarks)

In this practical cvaluntion, students arc asked to wrile o shon
technical notc on lopics such ns termite proofing, watcrproofing. or
fiber materinls used in construction. The note should include basic
definitions, important propertics, methods, and practical applications
of the sclected topic. Students arc expected 1o present the information
in a clear and organized manner using proper technical terms. This
aclivity helps improve tcchnical writing skills nnd conceptual
understanding of construction materials. It also cncourages students
to study proctical applications beyond classroom learning. Evaluation
is based on clarity of cxplanation, technical nccuracy. and
presentation of the content.

Processed Construction Materiils

Theory Topics:

Constituents and uses of POP (Plaster of Paris), POP finishing boards,
sizes and uscs, Paints- whitewash, cement paint, Distempers. Oil
Paints and Varnishes with their uses. (Situations where uscd),
Industrial waste materinls- Fly ash. Blast fumace slag, Granitc and
marble polishing waste and their uses, Argo wastc matcrials - Rice
5 | husk, Bagasse, coir fibers and their uses, Special processed | 20 20%
construction materials: Geosynthetic, Ferro Creie, Artilicial timber,
artificial sand and their uses.

Pracrical:

48. Identify constituents of Plaster of Paris (POP) and cxplain their
[unctions. A

49, ldentify different types and sizes of POP finishing boards fr r'r?/ 75N

samples or charts. =

Zivil Materials for Infrastructure Development— DET2CV 11201
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50 Comparc prupcriles and applications of diffcrcot paints used In
consiructnon

51. Stsdy situattons where whitowssh. distemper, ml painl. or varnish
nre surtnbly wsed

$2 Preparc chusta showing types of paints and their practical user

53. Study applicotlons of fly ash 1n brnicks. cement. and concrole
worhs

54. Siudy applicalions of agro warstc malcnals in boards. pancls. and
msulation works

$5.Comparc natural sand and antificial sund based on propertios and
uses

56. Identify industrial waste matenals such as fly ash, blast fumnce
sing. and marblc waste from samples or imnges.

57. Identify agro waste materials such as rice husk, bagnsse, and coir
fibers

58. Study of Artificial umber, artificial sand and their uses.

59. Prepare mortar using ccment and Fly ash or Granite/marble
polishing waste in the proportion 1:6 or |:3

60. Download the IS 456 and IS 800 and oitach the printout for
following matcrials. Steel section (l-scction and ISA), Mortar of
proportion 1:6 and [:4, Cement concreic mix of 1:2:4, 1:3:6 and

1:4:8
Evalantion Mcthod:
13;- Evaluation Mcthods SEE | CCE
Mini Casc Prescatation
Students prepare and present o short
casc study on usc of sustninable or
I special construclion materinls in real 20
projects. They  explain  malcrial
selection. advontages, and practical
oulcomcs.
Comparative Analysis Task:
Students compare conventional
2 matcrials with waste-based or special 10
proccssed maltcerials, thecy preparc and
explain PPT of advantages. limilations,
and practical applications.
Total 20 10

Examination Style:

Mini Casc Prescntation (20 Marks)

In this practical evaluation, students preparc a short case study on the
use of sustainable or special construction maicrials in real
construction projects. They collect information about matcrials such
as fly ash bricks, geosynihetics. artilicial sand., or agro wasle

Civil Materials [or Infrastructure Development— DET2CV 11201 Page 9 of 13
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maicoale gnd study thelr applkéaione Students eapinin why these
malcaals weie sclecicd baicd on (uctors like durabllity, economy.
caviroamcmial benefits. und performtinmge. They also dexcribe the
proctical outcomes achicyed throtgh the uwe of these malertals b the
project This achivity helps students underszand modern consiniclion
praclices and cncourages awarcness ol sustainable desclopnient
Evnluntion is bascd on lechnical coniend, clanty ol cxplsnation,
prosenimton skills, and relovance of theo cnse study.

Camparative Analysls Task (10 Marks)

In this practical cvaluntion, siudents compare conventional
construction malcrials with waste-based or special processed
muatcrials used in modermn construction They study differences tn
propecrtics  such as  strenpth.  dumbility.  weight,  cost.  and
cnvironmental impacL Students enplain the advantages of sustuinoble
malcrals, including reduced wastc gencmtion and cco-lriendly
construction practices. They nlso discuss limitntions such as
availability. proccssing rcquircments. or performance constraints
Practical applications of both conventional and modcern materials in
buildings, roads. and infrastruciure works nro cxplained. This activily
hclps students develop analytical skills and understnnding of
innovative construction matcrials.

Suggested Specification table with Marks (Theory): 100

Distribution of Thcory Marks

(Revised Bloom®s Taxonomy)

Level Remecmbrance | Undcrsianding | Application Analyze Evalunie Croalc
eve (R) (L) (A) (N) (E) (©)
W"i%’/h‘“gc 10% 20% 40% 10% 10% 109
o

Course Qutcome:

After learning the course, the students should be able 10:

COIl | Develop fundamental knowledpe of construction materials and their properties.

CO2 | Explain the characicristics and applications of natural construction matcrials.

CO3 | Analyze the properties and uses of artificial construction matcrials.

CO4 | Evaluate the characreristics and applications of special construction matcrials.

cos | Apply knowledge of finishing and processed construction materials in construction
pracliccs.

Civil Malcrinls for Infrastructure Development— DET2CV 11201
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Instrucrionnl Method:

The coursc deliveny method will depend upan the requiremecnt of content and nced of studemis

A mintmum of 20-30% of the course contend shall be supgested to deliver through Flipped Learming.
where students study digital lexming resources before the classroom swssion. Classroom time shall be

utilized for discussion. problem-solving, practical apphications. nnd higher-order leaming activelics

Students shall be encouraged 1o usc Al-powered learming platforms, stmulation soNware. virtwal
laborntorios. digiinl libraries. research dotnbascs. online certification courses. NPTEL. S\WAYAM,
MOOC-. and other technology-cnabled leaming resourccs 10 strengthen conceplual undcerstanding and

praclical competencce.

Continuous nssessmcnt shall be conducted through Active Leaming Assigniments (Al_As). quizzes,
skill demonstrations, prescntations, praclical excrciscs, projecls. casc studics, innovation aclivitics, peer
assessment, reflcctive learning. and industry-oricnted tasks inslead of relying primarily on conventional

written ossignmenls.

Reference Books:
[1] Construction Materials Ghosc, D. N Tata McGraw Hill. New Dclhi, 2014 1ISBN: 9780074516478

[2] Building Malcrials Varghese. P.C. PHI lenming. New Delhi 2014 ISBN: 8120328485

[3]) Engincering Mnatcerials Rang Walln, S.C. Charator publisher, Ahcmdnbad. 2015. ISBN:
9789385039171

[4] Civil Engincering Malcriols Somayaji, Shan Pecarson cducation, New Delhi. 2015 1SBN:
9788131766316

[5] Engincering Materigls Rajput, R.K S. Chaond and Co.. New Delhi, 2015 [SBN
8121919606

[6] Engincering Materials Sharma PHI Leaming, New Delhi, 2015 ISBN: 812032448X

(7] Building Matcrinls Duggal, S. K. New Intcrnational. New Declhi. 2014 [SBN:
8122414354
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Snpeested Asseusment Guidelines:

Module-1: Overviow of Construction Maferinl

AYANMANMIABL DIFLOMA £ MGINTKHINGQ CILLE LG

Maierlal 1dentificatinn & Hs Chisification (20 Marks)

Criteris Descripiion Marke
Micrinl Corrcet  identificotion ol construction mucritls  basad  on 5
Idcitiftcation appcarance. texturc. color, and physical characlerisiics
Classification Proper classification of malerinls into natural artificlal spectal. 5
Ability Ninishing. or recycled cateporics
Property Anplysis | Explanation of matcrial propertics such as strength, durability. and 5
& Justi{ication suitability for construction use
Implementation Application & Prescntalion S
Total 20
Module-2: Natural Construction Materials
Cnse-Bascd Masaterknl Selection (20 Marks)
Crterin Desceription Marks
Problem Understanding of the given construction scenario  and 5
Understanding | environmental conditions
Material Selsction Sr:lcc[-ic')n of suitable consir}u_:tion materials based on strengih, 5
durability, and exposure conditions
Technical Proper explanation and justification of selected malcerials using
Justification matcrin) properties and performance 7
prop nd per
A Pr.ac“FDI Ability to relate material sclection to real-life civil engincering
pplication & ; < 5
. works with clear presentation
Presentalion
Total 20
Module-3: Artificial Construction Materials
Materinl Classillcation Activity Task (20 Marks)
Criteria Description Marks
Material Correct identification of matcrials such as bricks. blocks. files, 5
Identificalion elass, and melals from samples or images
Classification Proper classification of ma[crial§ bused on Lype, propertics. and 5
Ability manufacluring method
Technical Explanation of material characteristics such as strength. durability, 5
Explanation weight, and transparency with suitablc justification
Application & Description of practical applications in construction works with 5
Prescntation clear and organized presentation

Total

Civil Materials lor [nfrastructure Developmeni— DET2CV 11201
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Modulec-4: Concurrency & Deadlock

GYANMANJARI DIPILOMA CNOINFERING COLLROT.

Casc-Bnscd Materinl Sclection (20 Marks)

Crifertn Dcrcription Msrks
. (Undersianding and annlysis o <n construction prublem such
Problem Analysis J.n crsianding, nlysis ol the BAT struction p l 5
ns lcahnpe, heal gain, or sound transmission
. selection of suitnble waterprooling. thermnl nsulation, or sound
Matcnal Seloction | SelecH sul " B. Hiert e 5
insulation moicrinls
Technical Explanation of solected matcrials based on properties likc waiter 5
luslification resistance. heat resisinnce. durability. and sound nbsorplion
Practical e . . .
" ﬁ]cution & Ability 1o rclate matenol sclection to building performance with 5
PP s clenr explanation and preseniation
Prcscntation
Tolzl 20
Module-5: Processed Construction Materials
Mini Cnse Presentation (20 Marks)
Critferia Descriplion Marks
Casc Study Undersinnding of the selected construction projcct and sustainable 5
Understanding. mnterial used
Technicol Content | Explanation of malcrinl propertics, sclcction criteria, advantages. 5
& Analysis and practical performance
lication & . : — .
Apgulcomc Analysis of real-life applications. environmontal benefits, and 5
X project outcomes
Interpretation
Prescntation & Clarity of explanation, organization of conltent, and effectiveness of 5
Communication presentation
Total 20
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