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6642.1. , CIVIL ENGINEERING MATERIALS TPC

AIMS
« To be able to identity and classify the materials used for construction in civil engineering field.

» To be able to recognize the sources of various civil engineering materiais.
« To be able to understand the characteristics of various ¢ivil engineering materials.
« To be able 1o understand the uses of different civil engineering materials. -

SHORT DESCRIPTION
Aspects of engineering materials; Engineering uses of Stone; Bricks; Sand; Cement; Timber ;

Aluminum as construction materials;Timber & Wood based materials ; Glass and ceramics;
Paints and varnishes; Plastic materials ; Alloy & Matel ; Insulatmg materials; Geo-Textile ;
Lime and water proofing materials. :

DETAIL DESCRIPTION

1.  Various aspects of civil engineering materials.
1.1 Define civil engineering materials.
. 1.2 Mention the classification of civil engineering materials in civil technology

2. Stone

2.1 Define stones.

2.2 Mention geological, physical and chemical classification of stones.
2.3 List the characteristics of good stones for construction.

2.4 Describe the dressing of stones.

2.5 Describe the uses of stone in civil engineering filed.

3. Brick & Hollow bliock.

3.1 Define bricks

3.2 Mention the raw materials of Bricks and properties of good bricks making earth .

3.3. Explain the Preparation of clay (manualimechanically): Pug mill and Machine molding.

3.4 Explain the procedures of drying and burning bricks.

3.5 Mention the types of kiins : Bull's Trench Kiln & Hoftman's Kiin,

3.6 Explain the Size of Brick as per BNBC & PWD speciication.

3.7 Explain Common testing of Bricks as per BNBC Compressive strength, Water
absomption, Efflorescence, Dimensional tolerance Tes!.

3.8 Define Special Bricks: Hollow Block & ceramic brick -

3.9 Mention the uses of hollow block and ceramic brick

3.10 State the Advantage and disadvantage of hollow block and ceramac brick
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4.1 Classify sand according to their sources.
4.2 Maention the specifications of good sand.
4.3 Describe the purpose of grading of sand.
4.4 Mention the use of various grades of sand.

5. Cement.

5.1 Define cemant.

5.2 Mention the Raw materials of cement & functions of various ingredients of cement.

5.3 Explain manufaciure process of ordinary Portland cement, Flow diagram for wet and dry
process. '

5.4 Mention the properties and uses of ordinary Portland cement.

5.5 Explain the testing of cement as per BNBC : Strength of Cement , Fineness by
sieving, Consistency, Soundness, Setting times.

5.6 Undearstand special cement and their uses.

5.7 ' Explain storage of cement.

6. Tiles
6.1 Define - the following tiles: clay tiles, concrete tiles, Plastic tiles, MOS&!C tiles,
Marble tites, Glazed tiles. Homogenous tiles
6.2 Explain the uses of different kinds of tilas.

T Timber & Wood Based Producits

7.1 Explain the classification: of trees Exogenous and Endogenous trees and their
cross section.

7.2 Explain the various types of timber : Teak , Shilkarai, Mehegoni, Gamari, Teak
Chambal, Mango, etc. '

7.3 Mention the market forms of converted timber as pet PWD,

7.4 Explain seasoning of Timber and method of seasoning.

7.5 Explain plywood; manufacturing plywood (brief description only}, uses of plywood.

7.6 Explain the Veneers . ,

7.7 Define other wood based products, their bnef description of manufacturing and
uses.

7.8 Laminated board, block board, fiber board, MDF board, melamine board and
gypsum board. Applications of boards in false ceiling and wall paneling.

8. Glass and Ceramics.
8.1 Mention the constituents of glass.
8.2 Define the various types of Gilass as per use like: Plate glass, weird glass,
Tempered glass, colored glass, fiber glass, formed glass, float glass.
8.3 Explain the properties of glass.
B.4 Mention the uses of glass
B.5 Mention the classification of ceramics.
B.6 Expiam the properties of ceramics.
8.7 Mention the uses of ceramics in civil enginearing field.
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9.1 Understand the purpose and uses of paints.

10,

11.

12

13.

15.

Paints and varnishes.

-ll1

9.2 Explain the different type of paints: Distemper, plastic paint, enamels paint,
cement paint, weather coat paint for outside of the building.

9.3 Understand varnishes and polish types properties and their uses ’

g.4 Explain lacquers their properties and their uses

9.5 Define the method of Application of different types of paints.

Plastic

10.1 Define plastic.

10.2 Explain the list the of raw materials for plastic.

10.3 Mention the type of proparties of plastic.

10.4 Mention the characteristics of thermoplastic and thermosetting plastic.
10.5 Identify the uses of plastic as an engingering materials.

10.5 Define laminating plastic.

Alloy and Metals

11.1 Detine the common types of iron used in industry.

11.2 Mention the uses of wrought iron and cast iron.

11.3 Mention the classification of steel on the basis of carbon content.

11.4 Define the Mild steel, alloy stee! and stainless steel.

11.5 Mention the uses of non-ferrous metals and alloys like copper, zing, tin, lead, brass
and bronze.

11.6 Define light metal (aluminum/white melal) as construction matenai

11.7 Mention the uses of aluminum as construction materials .

Insulating Materials

12.1 Define insulating materials

12.2 Maka a list of insulating materials

12.3 State sound and thermal insulation

12.4 Mention the uses of insulation materials

Geo-textiles

13.1 Introduction to geo-textiles

13.2 Mention the Uses of geo-textiles

13.3 Describe the Advantage and disadvantage of geo-textiles

Lime:

14.1 Define the lime

14.2 Mention the Uses of ime

14.3 List the Advantage and disadvantage of lime

Construction chemicals & Water proofing Materials
156.1 Define Consiruction chamicais/Admixtura.

15.2 Make a list of construction chemicals

15.3 Mention the uses of construction chemicals

15.4 Define water proofing Materials.

15.5. Make a list of water proofing materials

15.6 Mention the uses of watar proofing materials.




PRACTICAL :
1.

Show skill in identifying varicus types of sione
1.1 Belect different type of stone in the iabt_:aratory.
1.2 Grading of stone as aggregates

Shiow skill in field test of bricks
2.1 Pertorm field test of bricks
2.2 S_elect tst class , 2nd class, 3rd class bricks and jhnama bricks

Show skill in conducting laboratory test of bricks
3.1 Perform:

{a) Compression tost

(b} Absorption test
3.2 Determine average weight of a brick.

Show skill in conducting laboratory test of cement
4.1 Conduct laboratory tests of cemaent
(a) Make cement paste of Normal Consistency(CPNC)
{b) Determine initial setting time
(c) Pertorm final setting time
(d) Pertorm compressive strength test
(e) Perform tensile strength test
{f) Perform fineness test

_4 2. Conduct field tests of cement

Show skill in conducting test of sand
{a) Bulking of sand
{b) F M of sand
(c) Specific gravity of sand

Identify mild stee!, cast iron, copper, and, alumlnum tin, by physical observation.

Identity Varies types of wood and amhmai wood:. Veneers , plywood, Laminated
- board, block board, fiber board and gypsum board. ‘

W
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(Glass & Ceramics)
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QST AN IGF (Dyes & Pigments—ATTa Boiwe), @R (Lubricants—co, G, AR X)), e
(Catalysts-Frrom, T9m®, #fEERe ufSte, AR, e e, Zepifa), 3w weRrd ST {Hardeners—
fafefem, GRmes i‘mﬁ), cfar arerd (Foraming agenis—Cf&a 'ﬂﬂ'ﬂ’ﬁﬁf, ey 46 Wﬁ)
fiferou *ffrs w@eR 9155 o v @ ) _

30.8.% 8% A (R AGRR (Moulding methods of plastic products)
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industry) &

ﬁmw@iw&mmﬁmmwwm\mwﬁammuﬁm
WISHZATSR THN BRI e faranen wea frfreramaddy farica coera aramm gfeere | oy < o | oo
WP WS T O 3 T | e Wefwet ey aem wemy ks | efieue e T
o wrafiE e o SR enaw W | A AR (Pig iron) TS GIETR CMA (Cast iron), €181 (FTiEl (Wrought
iron) 8 T™1E (Steel) TR T 70 | WBTUEE T1T&r YIY (Ferous metal) I 4 |
PR AIET AR QTR o A B o = g
3 1 191%1 =TI (Pig iron)
Q| BN MR (Cast iron)
© | BT (M (Wrought iron)
8 | IS (Steel) !
TRY FPoeiie ST o SR, < T 9 T STt R e | R 6T i SRR ST 1 &
T (Ore) 3 ¥rgern =Tfors fow wagm em ww 71| Qo S(ATS TEATY SHTTHA, TR
SR ARFIREAR 4R I e Srgrae FdAbAe AFETe Sy 0w | Mg @ S Wi AT
SIS (ores) T TA | (0 ATF(ED A K TS (I 4G ST BoTH SeAWA I 0w, & v sAwrdTe &
R WIRE R W A, @R WIE-(3) @RS () FaEiEs (o) WGt (8) SrRweAs (¢)
WA ATRATREA |
(5) THGEL (Fe,0,) ¢ QBTN WHATHE 6T 8.6 TS ¢.0 T AND | (IS (RABIITT AYRTS (TBTET w1y
*f3f6 | are SRR 0% 9T TS Y AE T IS CFET A6 Yo% a3 W1 (AR ST T | QO
AT © FRGAYS e aorn S (o e @AW e wEfvER o
() PrAARE (2Fe;0,, 3H;0) ¢ Q5T TS I8 (XBIRF @7t GO WAT*F 7Y 0.b TS 6 T
AT | TMYRTS Q&N FT6TN= 90% TS ¢a% OMT ST TTH | THAGI @R AGTSCe GG WS G
ferer=ra @ )
(o) TUMTBEL (Fe,0,) & QT I SWAILS (Black oxide) I MM (Loadstone) T ARfES | qewma
WL F g ¢.0b 93 TCH T T qR T Seso B EifBots | aerm Femity MRTe v a7 T
(iR #ihemt [y |
% (8) WRTENES (FeCO;) 3 AGTA & A J1B TG A =¥ (A Wefa siew 76 | qorm wwores
2 oY 8.¢ WS ¢ WA ATF AT Q0T (TR A we % QT WO (F ST W |
(@) ST ARABY (FeS,) 3 Q20N TS N FFwrim Ififege e @ wemeeme | 18 aerm 708 @
AwTm 3 Tu =1 2 S 1 1 W TS AP AT RIS (TR o |
frosa v e fafy Wi ave o enfer gy A Bye B s

W | @Ry | s | ometiEs | sidoeaidd

(oEra =fEmn W% TS ¢ % ©0% TS ¢a% ¢e% TS 9% 0% TS 80%
BAAS WERFTTA T GUwRrs AT ETER T4 WetEe 6@ W@ |

R SO HMRPULNT Ip)intelm



8 ' : frfes fafmfag mrbhrer

% T (Gangue) § TFRCE AR TN TAEIHC (7 TN SIS N, wea, A, FETED Tonf
oTTE, CRETANCS Ao o o011 T4 | .

AT (Smelter) 3 4G FEMETR fTE SR@E $09 91 T (@ F3 #wd o7 Tm, T <o IO MY
) 2 T (I BRAR T, CIOTITS (T aor T3 | (Twei— e, §R, oAt ot | '

TR TEREEID (FATLS WHFR) TGRS JHore (3000° g) Afeew o o fst wwRa onew ¥m )
TS ST TR T S A TS - (3) T G CO T H o W Sk e w
Co, firmE frfe T a® () YBRE (IR T @ RErE (CaCO;) T T O] RO M St
B et © b el B | SEhETs FfTED @ SrfRED TR et R T e sfrs
TR B SPTTS AN | AT owfoTs S WoE 9 CTR T 4% e §fE 20T (R IW A W | B
mwmﬁmaaﬁrrmmmﬁﬂwwmmmaﬁﬂmwwwm
*TA (U T R TS I R AR T AT GTHI G | (G TS XU R “NGR TR s @ e
TTAE 33% TCE 6% T, 8% TS ¢% T, 3% TS 1% P, 3% TS 2% WA a® 3% TS 3%
S SR ATE | €GN 80% T 8e% TR, wo% TS we% P, Yo% T 3% Wi o u% W
% ST TP AT ¢ COUES T3t T (T S{rPret e TR 1 T A 3R 6T ATF FIER ST
TR~ TR P, (=151 T, T ST FI6T R T9 31 W, SR forot Srewers $i51 (v 3 =

Fort SRR YR § ST TR (T, o1 (MR € Rvre tefdm @iw w0 W Q9 (TRR
i G w<El | ST (PR WEF CFea [ITI IR A A1)

mw:aewﬁﬁamwwmummwacmmmmmm
FINH A FAN AT 3 :

) | FPS TR TS tefim e

3 1 A TefEm Al (o) e

o | FEEnR TP e

8 | TITTA € AEATHD Mg YIGUA A1A TORTS

¢ 1 *fFGa it e

B O] 3 o SRR SR TS TR STSTAT @R @rE R WRn B veng e M
oyl

BE TR o ¢ TR (IR BIeR OGS, Ry BT cwen T | qoten 1S oy O3 AW WS A
TS R A | QG AR ATHCS Fre whelid T 1 A6l 7, M AR A f 9UE e AR ge
Forey TS TN T | QG BT AT T W 1 QTR (T W] (7 IR TE GR (ABY N
FACS SATA A | QGTAIE (3 (FIH WA TR I T | O qurard 2ufd Al SeofidF w35 FW | GRNIGR %
Q&7 faftee TS TW | QETATS TR AT 0% &S @% | SOTIR SWATE d300° (1. d FTHE &
q.30 | QGTA CPTUTEM T4 qR HEWB STHS 9 TW |

Co1B CWIRRY 8 (o1B1 (] T 0% (FT1) | TS 0.3¢ TR T IEA 9 g ~HfRArt g e ans +
T o1 HBw A el AHETS (i ¢ FF(S T (151 (TR AFS T T | '

Bt IR o 3 (o131 CATZIR ORI, &I So® P2 SO (FISLANT, 47 SIS oo’ ¥E | QG
H11 T T, Y TG TN AH | GG G (MR ST B TS AT R AR AT AT 73
SQTITS IECR AR 0.53% AR LA 3% TS 3% 4TS 1 |




4Ig 9 4Ig A Sae

5.3 ¢*iB cvIf '8 WIeR O] AR (Uses of wrought iron and cast iron) 3

151 MR (Wrought iron) TR 3

(i) 0 e F e ¢ TS tefivs aREe & |

(i) OO0 GRY, (I T, NG FAR (QOITS THFUF (116 “15) egre T = Tl |

(iii) Ve tapfen Tue tofite uIge T |
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