Construction Materials and Construction Technology By: Er. Pratham Acharya

Section A: Institute Based Training (15 Academic Weeks)
Part 1: Construction Materials

Module I: Construction Materials

Task 1: Construction Materials:

Construction materials are materials that are used for construction works in construction
site. They may be natural or man-made (artificial). Some commonly used construction

materials are as follows:

formior areefes fmior wererT fmior shrfent ST =T i wrEfies g | 3 qries Trepfsh o
T i () 57 T | amTRIaET S i e fmor arfies e e

i, Mud (A7) xiii.  Steel (ReeT)
ii.  Stones (ggM) xiv.  Rebar (CbelTﬁ guSh)
ii1.  Aggregate: Sand and Gravel Xv.  Aluminium (@'&Iﬁ'ﬂﬂ)
(TS TITHA) xvi.  Timber (F13)
iv.  Cement (ﬁl’ﬁ?) xvii.  Plywood (Wl'l'st)
v.  Water (9HT) xviii.  Artificial wood (¥ F13 )
vi.  Lime (IT) xix.  Bamboo and cane (a'T'HIaH)
vii.  Plastic (WlTﬁ-Z?m") xx. Roofing materials (5 SR
viii.  Glass (f@l’FlT) T (Khar, Straw (9C), Slate,
ix.  Asbestos Sheet (Q'@@'H qrdr) Khapada, Tiles,  Corrugated
x.  Fiberglass/sheet (®IESUATEH/ UTdT) Galvanized Iron CGI sheet)
xi.  Blocks (scih) xxi.  Partition blocks/boards (feram==

xii. Bricks (5T) SAH/ASEF)
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i,  Mud (@)

iii.  Aggregate: Sand and Gravel (STdT ¥ Ell‘flﬂ)
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_ [Very coarse soils

Boulder size

> 300 mm
Cobble size 80 - 300 mm
| [Coarse solls Cravel sG] Coarse 20 - 80 mm
Fine 4.75 - 20 mm
sand size (S) Coarse 2-4.75 mm
Medium 0.425 -2 mm
Fine 0.075 - 0.425 mm
Fine soils Silt size (M) 0.002 - 0.075 mm
Clay size (C) < 0.002 mm
v.  Water (qT)
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vii.  Plastic (TATRZ)

Uses Of Plastic In Building Construction
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False Ceiling Panels

viii.  Glass (fa@m) ix.  Asbestos Sheet (TER2IH ITdT)

x.  Fiberglass/sheet (BIgsITATH/ 9TdT) xi.  Blocks (scTh)
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xii.  Bricks (3¢T) xiii.  Steel (eeT)
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xv.  Aluminium (Q?\Tlﬁlﬁ'qtf)

xvi.  Timber (F13) xvii.  Plywood (WT3)
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xviii.  Artificial wood (¥ F13 )

W;Iﬂu‘

y
ano®

ce™

xix.  Bamboo and cane (a'T'-HIa?T)

T

xX.  Roofing materials (&4 TS gmft) (Khar, Straw (90), Slate, Khapada, Tiles,
Corrugated Galvanized Iron CGI sheet)
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xxi.  Partition blocks/boards (ﬁmm W@éﬂ'@)
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Task 2: Stones:

1. Introduction (Q'ﬁ%RT )

The hard, solid substance found in the ground that is often used as a building
material, or a small piece of this substance is called stone. Stones have been
considered as one of the popular building material from the olden days due to their
availability in abundance from the natural rocks. Building stones should possess
enough strength and durability. The stones which are suitable for the construction of
the structures such as retaining walls, abutments, dams, barrages, roads etc are

known as building stones.

ST ATe T, 31 gaTe S SR fHi0T Srient ST ST TS, S a9 gerelen! |
IS Teal a1 GG A= | UTehfcioh TgMeE®eE JIIEd HETAT IUCiod HUhT HILol
TSTES YA HIcTa RaehT AT [-HT0T Sweiies weat Ueh Aiiwe | fmior shriet s
B ST YATH Tieh T feshreud gued | fefe aret, wsene, g, samsl, gee e

2. Source: River boulders, Stone Quarry (3ﬁ'cf : W@TW, g@\"ﬂ‘@'l‘—ﬁ)
We can get stones from two sources: (STHT gﬁaﬁamﬁ TYEE Wﬁﬂ@:)

i.  River Boulders (IS 31T GSTEF)
D DN

ii.  Stone Quarry (G CIEl)

i.  River Boulders (TSI 3T GEIE)
As water flows downstream, it carries along sediment like sand and smaller
rocks. When these particles collide with larger boulders in the river, they start
wearing away the surface of the boulder through a constant process of abrasion.
Over time, the constant rubbing and grinding cause the boulders to break down
into smaller and smoother stones. This process not only shapes the stones but

also gives them their characteristic rounded edges.

SIS AT 9178, TE SaT T H-HHT AgHEE STEdT sediment S | ST 41 TS e AT
AT GSEET BlfoheesH, Tores HNUeh! Tt TTFRAMIhA boulder 1 HAgTs
AT TS| FHATeled STaT, AR T ¥ U et et gemes w-amr T et
TSEEHT Zfohrar] A1 MRt TEeEaTs ST T 33, gemesds Marshi
fopre® i fowss |
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ii.  Stone Quarry (&M CIEl)
In a quarry, massive blocks or slabs of stone are extracted using a combination
of drilling, blasting, and cutting techniques. Once these blocks are removed, they
undergo further processing to achieve the desired shapes and sizes for various

applications.

G fgfcte, saTies T #iee afafasn T TR GSehl 3l scieh o &
FeRTcTs | seTehe® ehTeiafs oY= SHEEeh! TIRT TTEURT STThNEE foehl AT
ot seterg® od fshATeTE TS|

3. Characteristics of good building stones (W9 Fratorr v \%ﬁ o g?{lTIT:lﬁ
[EMERIEED)
1) Crushing — A good building stone should have better crushing strength i.e. greater
than 100 N/mm’ . WWW@T@W@WQT&F 3194'7?[ 100 N/mm’
T S §IIe® |
2) Hardness - A good building stone should have sufficient hardness. ¥a fatoraT
START &1 THT TeeRAT TaTH 3T SIS
3) Durability - A good building stones must be durable long lasting nature. YI
Fefore ST g3 T el Feapan AT €I SR B
4) Fire resistance - They should have good fire resistance properties. fafrese T
AT Sret U gues|
5) Seasoning/weathering - They should also have good weathering resistance
properties. foefrese weathering gfereft NUGES gy §':!}?I_cg@ |
6) Water resistance - They should have less water absorption properties. fafesa
5 T SR TUEE EIED |
7) Economy - They should be economical & easily available. farfies forwrardt T afsret
ERRCORGRE]
8) Attrition — A good building stone should have less wear & tear, abrasion & erosion
properties. Had fwtoraT w=rmT Eﬁ T YeHT FH wear T tear, abrasion T erosion NUESS)
[RREE]
9) Facing & dressing — A good building stones should be easily molded, carved &
dressed. o fATOTHT =T @ THT e Fister molded, carved & dressed §§CI€§ |
10) Specific gravity - A good building stone should have higher specific gravity i.e.
more than 2.7. mﬁuﬁmuﬁngﬁuﬁw higher specific gravity 3T9ﬁ?[2.7 Yl
ECIESRE]
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11) Texture — The structure of the good building stone should be compact fine
crystalline. They don’t have any cracks, cavities & patches. wﬁuﬁmmgﬁuﬁ
TeeT Sl TTEHAT compact fine crystalline €] 7| fofteem ‘%ﬁ cracks, cavities {ITEEE®
TR |

12) Toughness - A good building stone should be strong & tough. = Tt ST
B THT JeoR SIforll T el I

4. Selection and use of stones for various construction according to shape (JThI¥

sr7ar fafae fmtorent et ggament Bt T @)

1.

1l

1il.

1v.

Vi.

Cubical Stones (¥ GSTE®): These are well-shaped, cubic stones that are
suitable for constructing corners, quoins, and pillars. They provide stability
and a pleasing aesthetic.(ﬁl’lﬁ SRR, T TeE® g I HEe®, FE1eE
TEIREE FHToT T SWRIEh S| F6cT Rt T T AR el e TS )

Rectangular Stones (AR €ge®): Ideal for constructing walls,

especially when uniformity and a clean finish are desired. They can be easily

arranged in rows to create a strong and visually appealing structulre.(‘T@'i?l%la
frmfor TTefert AT Suarh , foreTe T STeT st T EHT finish =Mfew) AT Aferar T
YATCHeh TUHT 3TTehNeh T foreiT 7+ afsterd ughhresn srafted ™ wfrs
)

Irregular Stones (ﬂﬁ'ﬂ'&lﬁ Gg'e®): For a more natural look, irregularly

shaped stones can be used. They are often employed in landscaping or for

creating retaining walls. (3Tf§F=F WWW&, rfrfird AT eeEs
SR T @] fortes arr: sifmior o feefie wateres fesin 7 s 1ies 1)
Angular Stones (Wﬁ'q GSTME®): Stones with angular shapes are good for
load-bearing purposes. They interlock well, providing stability and strength,
making them suitable for foundations and base courses. (El'ﬁvﬂﬁ HTehTThT
TSTEE R F6 T SRISehT 1T T8t g ferfieset Tot aftentel gretars e,
feorar T otk YoM TI@:[? ﬁqﬁ%wﬁ foundations T base courses hl ATAT EER
TATESA 1)

Round Stones (TﬁFﬂEFIT GSTe®): These are commonly used in landscaping

and decorative elements. They can also be used for erosion control. (It

AT (AT T ST Teage T TANT TS | TEATs e FRI=orr af
TRINT T AR 1)

Slab Stones @QT GSe®) : Flat and broad stones, known as slabs, are
suitable for pathways, patios, and flooring. They provide a stable and even
surface for walking or placing structures. (FHd<T T AIET UeeEs, STHATS Tt
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Vii.

Viii.

IX.

oo (@

W=D, fee ATies, ANMHEE T flooring I TN IWYH B fa-fiesat e ar
HTEHTES TETeh! TATHT fEoR Hag U J&T & 1)
Crushed Stones (forgnt GS'e®): Crushed stones are used as aggregates in

concrete and road construction. They come in various sizes, with smaller

stones providing stability to concrete mixtures, while larger ones are used for

road bases.($ﬁm'_<.r T gge futomr fUge GSTIE® aggregates T E AT TN
| fores fafs= STThREsHT AT, HHT gEiTesa shehie frzroras ferar
T e, SHelfeh 3T 8% €S HATLEEeh! AT FANT M)

Flagstones (AUST SAThILI GSTTEE) : Thin, flat stones known as flagstones are

commonly used for paving. They are versatile and can be used for walkways,
patios, and even as stepping stones. (‘Tl?l?ﬁ, TOAS TeTE® STHeTs TN
7S AT feg ST foRsaTeHen! ATRT SR i) fa-fie® Sgaet &1 T
Yot T, ST, TITSAT Teeh! EIHT YT TN T Hichea))

Rubble Stones (ﬂ’qﬁﬁﬁf GSe®): Irregularly shaped and uncut stones, also
known as rubble, are often used in the construction of foundations, retaining
walls, and as fill material. They provide strength and stability. (Hﬁﬂ'&lﬁ
HTHEH T THICTHT GSE®, STEATS rubble T s, Tr=1 S1 fmfor 7,
TEieTe® HIIT TET T 9 ATfien! ST FINT TS| J8el ITfh T et Ja e

)

5. Dressing, seasoning and stacking (Extraction and preparation for use) (%ﬁT&'F,

fosrtae T wgafers (FenTelt T sramTeRt et aamd))

Dressing stone: Shaping and finishing quarried stone to the desired size and

shape (370 SATHRAT IAG THTEHT TeaTeh HTHN faf TUHT SR s 13)

Seasoning stone: Removing moisture from stone through a cycle of drying

and airing (geraT BTATeh! TN Wt TRl TSl [SAER)

Stacking stone: the art of balancing rocks to create beautiful and often
temporary sculptures. It's a meditative and creative practice. (U STETt
Aftfe® ST TEHEE Te T hell | 31 Toh ST -3 T TEHTcHsh ST &)

The extraction of facing stone involves complex processes, preserving natural

qualities during cutting and shaping with advanced techniques. From stone cutting

machines to thermal jet methods, technology plays a vital role in transforming raw

Shree Bhutandevi Secondary School




Construction Materials and Construction Technology By: Er. Pratham Acharya

blocks into high-quality products. Checks on physical and mechanical properties
ensure suitability for construction. Then the stones are stacked upon each other in

the truck or other transporting vehicles and are sent to construction site for use.

Facing Jeeen! ot Sifect Ifshames THmaIeT & | h1ed T SRR fa s JTehfe
TUEEHT FET T 3I~1d JcIREEeh! Hed {1570 | e e HiiMewafa o Sie
faferesw, oIS FHed sTshe&alTs 3od IR ScATaTERHT Tl T+ Hewequl
VT W | WHfcreh TATTTeh TUIEehl Strerct [HHTOTeh! ST SUThT G 121d TTaw| et
gSes ¢oh dl M@ﬁﬁwﬁwwmsmkmgmtmwﬁ
TAHTOT ST U3TES |
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Task 3 : Aggregates

1. Introduction (Q'ﬁ'il?ir )

Aggregate can be fine aggregate or coarse aggregate based on the size distribution
of particles. These aggregates can be used for making concrete with the proper
mixing of sand and cement. The properties of the aggregates will be different for
different sizes of aggregates. (WT%W JTHThT ATITAT WIS fine aggregate ol
coarse aggregate 1 9IS | ﬁ@ﬁmwrﬁﬁzﬁsﬁaﬁa@wﬁw
SR T Hfehea| WIEeh! Tures Wiiieeh fafi=t STrerrg®en! AT e g1 1)

Cement

[

i'
&
o

2. Uses (!Rﬁ‘T)

Aggregates have many uses in the construction of various structures. Its use depends on the

aggregates’ size, shape and strength parameters. Aggregates are used in different sizes in
the concrete mix based on the required strength and compactness. (fafer=T Gt=TEEH!
fomiorT wificesent e JoNTE® &) T8eh! TN Tfeent 31T T 91tk HTIques T it Tds)
forfe=T StremreaT Wiiiee® tremaeh 1ith THEGIqaTeh! AT shshie 0T SErT i) )

Aggregates are used to construct buildings, railway, bridges, dams and other concrete
structures. (VITEE, {eTd, TTE, SUEE T 31 #H5hie HTamTes (a0 T Giiees TanT

Using aggregates in concrete structures helps to bind the other ingredients in the
concrete structures. (HIE Hshle HTATEEHT TINT g ATHTEE ThSATTHHT e Hed
TEBI)

Aggregate enhances the strength of the concrete structures. (Gitied i
. N >
HTIATEEh! Ik T&ISS |)

The crushing strength of concrete is enhanced by using aggregate material. (shie T
SHISAT STk THRTE SR TR i, THUHT §-31)
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® Its uses in concrete structures reduce the cement quantity in the concrete. (Fhshic
HTAHTEEHT JEh! TANT ShshieHT Hwe 8 AT YT 161 &7 1)

3. Classification; according to nature of formation, grain size, shape and texture

(TTTERTT; TSTehT TehTd HTAR, THTERT ATHR FATAR, HATHR ATAR T IATEE HATAR)

According to nature of formation: (TRl Hochi?-l TTER:)

* Natural Aggregates Gl'lﬂvﬁ%" wfifie): Sand and Gravel (CLUSELRS mTeT), Crushed

Aggregates dﬁ@aﬁ wff 1)

* Artificial Aggregates (?f%l'q @ﬁﬁ?}: made out of various by-products such as fly ash,
power plant solid waste, rice husk ash, blast furnace slag, granite powder, iron ore
slag, over burnt brickbats etc. (%Iﬁq:f IU-IUTETEE & FATS TR, 9T TAT< solid
waste, HTeh! YEh! TIHT, SATEE Horld TN, UHTSE IS, HeATH S TN, STcteh! SETeh!
THEE AT T SFTETH 1)

According to Grain size : (SHTh! HTH FTAR:)

* Fine Aggregate (%I Qi‘:’lila): Smaller than 4.75 mm (¥.94 fufar, W‘Eﬂ:ﬁ)

* Coarse Aggregate (El'ﬁﬁ Ql‘:’lila): Greater than 4.75 mm (¥.94 frfa Wé?ﬁ)

According to shape: (31T SATHR:)
* Rounded aggregates (Thw Qﬁ'lﬁ?)
* Angular aggregates (W Qﬁlﬁ?}
* TIrregular aggregates (ﬂﬁ'ﬂ'&lﬁ Q’&lﬁ'{)
* FElongated aggregates (FiTﬁﬁ Q@I’ﬁ?f)
* Flaky aggregates (‘ﬁ Eﬁ'l'?l?)

Flaky & elongated aggregates (‘ﬁ QHEFIT@T Qi’:'lil?.')

According to texture: (SHTeE FTTE:)

* Smooth Surface Texture Aggregate (Feell Tag! sHTEE et Tfine)

* Rough Surface Textures Aggregate (T&! Tda! sHTEE YU TRRT)
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4. Gradation of aggregate (TRE T A i%g\dl)

Grading of aggregates means the process of using/mixing aggregates in such a way that it
contains all the standard fractions of aggregates in the required proportion so that the sample
contains minimum voids. (e ATES ST SFTATTHT THHIEH! Hel T JHEE THTRT
1S QI SR / feror 1 Wiska 21 | et e Qe THATHT H @iel! 315e® g7 )

In simpler words, grading is a way of using different sizes of aggregate in a concrete mix to
fill the space that the bigger particles can’t fill. (93T MEEHHAT, nfgs ‘c}fﬁ wfifeeEet 9 THH
Greft 313 9 shshie forgrorma witte it fafir=r strehres T 74 ueh afterT a1 1))

Gradation of aggregate speaks about the particle size distribution in a sample of

aggregate.(@ﬁ?ﬁﬁ%ﬂq@@ﬁzﬁwmmw T TeraoTehT SITLAT U TS 1)

Types of gradations in aggregate (Q'iﬁ'ﬁ? aﬁﬁﬁgwaﬁrm)
1. Well-graded (or) Dense graded aggregate (TH ﬁi\ggjl TTRCTshT & T ﬁi\ggjl TTiTeRl Qﬁlila)

2. Uniform-graded (or) Poorly graded aggregate (q%—rmﬁ ai\ggjl TTicgeRt At TR ai\ggﬁ
TR W)

3. Gap-graded aggregate (é:% wfife 3R ggdlé ﬁ%sgl TTiun udlila)

4. Open-graded aggregate (IR @eft 318 B! TS THUH! W)
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Task 4: Bricks
1. Introduction (Q'F{%W)

* Abrickis a man-made building material used to make walls and make places to
walk. It is a single unit of a kneaded clay-bearing soil, sand and lime,

or concrete material, fire-hardened or air-dried, used in masonry construction. 2T

v fAfa frmior |l 81 S water smTeH T e 313 st SanT i | A1 forwior sl
SART TS | ST It SqaT T AT, T shehie Gt foreTs STt & ardl e ST 1Y
SHISTH &5 |

* Bricks are made mostly of clay. They are put into molds or cut with wires, and

then baked in an oven. The color of a brick depends on the clay from which it was
made. 32TEE TS HIEIETE SHISS | JTATS HICSHT URI-S T dR e, T IaID
HIVHT GohTEw | STeh! T T HISMHT ¥ g7, SIETTe AT SHTSTeh! 879 |

®* Masons build brick walls. They join bricks together using mortar. Bricks can

be assembled into many different patterns. firefiesat Sereht uaier fmfor Tl@g:[ | 3%
HICHEh! TR T 2166 AT SISEH | 358 Fleh Fleh IaTeEH] T T dfehes|

2. Composition (TT)

Ingredients Proportion

Silica 50% to 60%
Alumina 20% to 30%
Lime 5% to 10%
Iron oxide Less than 7%
Alkalis Less than 10%
Magnesia Less than 1%

3. Manufacturing; Soil/mortar preparation, Moulding, Drying, Burning (ﬁl'H'i'UT ; ATl
/ ISR FARY, ATHTAT TTe], Gh1IT , ThT3T)

The manufacturing process of bricks typically involves: Sgrent fmtor yfsramar amrraar off
EIERIGNTE

* Extraction: Clay and shale are excavated from quarries. GFIEEETE T2 T I S+
TS |
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Preparation: The extracted materials are crushed and ground to achieve a uniform

particle size. FeRTfcTueRT AT Tk T ST SRR 96 T fUfee |

Mixing: Water is added to the crushed clay and shale to create a plastic and moldable

mixture. TATREH T Hicesd M7 faSHT T U8R H1eT T 3T I A4fue=s |

Molding: The mixture is shaped into bricks using molds. This can be done through

various methods like extrusion or pressing. THSIUTATS Hiege® TN T $2TehT ITTHR
fagms | A UerEeSH A gaTs StEar fafir= fafees arha 7 afers |

Drying: The molded bricks are allowed to air dry or are placed in drying chambers

to remove excess moisture. HIeg T §¢|g<¢m|§ {EL gehl'sr@?ﬂ?ﬂi?ll“{rh <H|§:c1| B3

GRIT HEEEHT TRID |

Burning: The dried bricks are fired in kilns at high temperatures (around 1,000 to
2,000 degrees Celsius) to vitrify the clay particles, resulting in a hard and durable
brick. ohehl $CTE® Ioa ATTSHHA (W £, 000 2RG 3,000 eTlt Afcwrmra) AT weresH
TRTS T ST T [CehTS 32T ST FhTTer= |

4. Brick types and their uses (3ZTehT TehR T foehT TINTEE)

Classification of Bricks Based on Quality TOTEehT STIRAT $eTehT STTHT0T

First Class Brick

Second Class Brick

Third Class Brick

Fourth Class Brick

Classification of Bricks Based on Raw Materials Sr<aT Uariehl STTEHT $°€|$I ITTTeRToT

Burnt Clay Brick
Fly ash clay Brick
Concrete Brick
Sand-lime Brick

Firebrick
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5. Machine made and locally made bricks and their sizes (ﬁﬁl’—lﬁ FATURT T TATHT
TIHT TATSUSHT 32T T g6t ATRNEE)

®* Machine-made bricks are high-quality bricks that are produced in large
quantities. They are made using the extrusion or wire-cut method. Af¥mmT ffda
SCTRE I TURATHT SR G S gal AT Seated i) foefies Tags ar a-she
TarfRr SRIRT TR STt A |

* Handmade bricks or locally made bricks are made by hand throwing clay into sanded
molds. They are not compacted or cut by machines. BT SHTSUERT 3T AT T &1
FATSULHT T FTac HIEIATE ST STeR URATERT |i=HT gTeR aMrg-a fa-fes aftes
ST FHFRATFE AT HITETHT gar |

According to Nepal standard,

* Standard size of bricks = 240mm x 115mm x 57mm (Tolerances of -10 mm on

length, -5 mm on width and £3 mm on thickness)
* Size of hand made bricks = 230mm x 110mm x 55mm (560 required in 1m?)

* Size of machine made bricks = 240mm x 115mm x 57mm (530 required in 1m?)

Indian standard:

¢ Standard size of bricks = 190mm x 90mm x 90 mm
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Task 5: Tiles

1. Introduction =T

Tiles are usually thin, square or rectangular coverings manufactured from hard-
wearing material such as ceramic, stone, metal, baked clay, or even glass. Z/cTe®

AT T, Teer, oTq, TeRTsueh! 71T, I FET STEdT ST Araiesane fHaior Juah!

AT, FTIRR AT HTAATHR HTTUEE &

They are generally fixed in place in an array to cover roofs, floors, walls, edges, or
other objects such as tabletops. T TG B Te, ‘tlﬁﬁ(m ﬁ-lrll'éb, ﬁﬂ'l’lﬁ"@‘, a1 A
TEIEE ST STACTEE T TN g

Tiles are often used to form wall and floor coverings, and can range from simple
square tiles to complex or mosaics. 2IgcTe® HFL T T ‘g‘sv' T JAT TS, T
TR | EATERRY ST o HISITFHEH BT T

Tiles are most often made of ceramic, typically glazed for internal uses and unglazed
for roofing. TEAEE TT: FRfHFaTE SHIE=, AHIGIT STTAeh JANTH! AT Toisg T

N o N o
Ddhl ATRT HATASE M-S

2. Soil preparation, Molding, Drying, Burning of tiles HTEY Sl a9, WifeeT, Heh13d,
T3t Uehi3]

Soil Preparation: Selecting and refining raw materials like clay, feldspar, silica, etc.
and creating a slurry for tile production. HTel, %eewr, fafere, snfe stear s=ar
TRTIEE T TAINYA T4 T 23 ScdTeeh! AT Ed] ¥ 7 |

Molding: Shape the slurry into tiles using molds and compacting methods. oS T
FrATioeE fafere® T TR Terdiers eTgedT ST o |

Drying: Allow the formed tiles to thoroughly dry, that can take several hours or days.
ST TR o T, A1 SITRAT 0 & shig B0eT o fod m Hers|

Burning: Subject the dried tiles to high-temperature kiln firing, transforming them

into durable ceramic through bisque and glaze firings. §ehehl ZI§TRE Il -ATTHTT G
BIATITHT T, foreeh T AT BRITTeh! HTEHee ZT5ere® [CohTs, R HerT ST g5+
|
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3. Types of tiles CTgcTehl TehRa&

® Ceramic Tiles: Made from clay and minerals, baked at high temperatures, versatile

for various applications. HTET T @SS S9!, Iod AIHHHT GehEUahl, fafy=

ST T e e |

® Porcelain Tiles: Dense and durable ceramic tiles fired at higher temperatures,
suitable for high-traffic arcas. 3=a ATIHTHT USHISTHRI T T foahres oo aseres,
I ZTitheh GTEEehl ST I |

* (Glass Tiles: Produced from molten glass, available in a variety of colors and finishes

for decorative purposes. TIehl TATHSTE ICATET, TSTEE] SevdehT AT fIf= & T

frfeTeEmT Suctsy |

* Natural Stone Tiles: Cut from quarried stone like marble, granite, or slate, offering
unique textures and patterns. ST, TATEE, AT TAC STEAT SAG T TeETE Tl
SHTEE T aTe® M MU 215 |

®* Mosaic Tiles: Small pieces of glass, ceramic, or stone arranged to create intricate

patterns or images. @, fefies am GEMTehT H-HHT Zohla®ele Sfeet gl a1 foaes

Tt 7 T Tiaweh |

* Vinyl Tiles: Synthetic flooring material with a printed design layer, durable and easy

to install. Printed T&=ITET wuent 213 ,WIWTﬁHﬁFﬁ I

® Terracotta Tiles: Unglazed clay tiles, often in earthy tones, providing a warm

aesthetic. Unglazed HTEIsh! TT3Te®, TT: HISISh! IFHT g+, T Hiwad U |

® Quarry Tiles: Durable unglazed tiles made from natural clay, commonly used in

outdoor and commercial spaces. YTehfdeh HIEEIE SHSURT [ChTS ITAISS IEZATE,

AT ST T AR TATEEHT AT T

* Cement Tiles: Handmade tiles with a layer of colored cement, offering vibrant
patterns and designs. T T TRNT TR BTl SHTSUHT TETE®, o GERE T
fesgTe® wua |

* Metal Tiles: Tiles made from metals like stainless steel or aluminum, providing a
modern and industrial look. & & GTQF{{&I'EPW STEAT ETdesd I SR FAEN RSN
Yk T 3R T 9Ieh! |
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Task 6: Hollow blocks TTshT ScTeh

1. Introduction =T

* Hollow blocks, also known as concrete blocks or cinder blocks, are commonly used

in construction for building walls and other structures.

® They are made from concrete and have hollow spaces in them, which makes them

lighter and easier to handle than solid blocks.

* The hollow spaces also provide insulation and reduce the overall weight of the

structure.

* These blocks come in various sizes and shapes, and they're often used in combination

with other building materials.

* People appreciate their versatility and cost-effectiveness

2. Composition AT
¢ Cement
* Sand
* Aggregate (typically crushed stone or gravel)
* Additives (optional):
* Plasticizers

®* Accelerators

3. Forms and sizes €9 ¥ ATh 6

* Standard Hollow Blocks: Rectangular or square-shaped blocks with regular hollow

spaces.

* L-Shaped Blocks: Blocks shaped like the letter "L," providing versatility in building

corners.

* U-Shaped Blocks: Blocks shaped like the letter "U," useful for creating channels or

enclosures.
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* Interlocking Blocks: Blocks with interlocking features that allow them to fit together

without the need for mortar, providing ease of construction.

* Lightweight Blocks: Blocks designed to be lighter for easier handling, often used in

construction where weight is a concern.

® Aecrated Concrete Blocks: Blocks with aerated or foam-like structures, offering

improved insulation properties.

®* Decorative Blocks: Blocks with textured or decorative surfaces for aesthetic

purposes.

* Hollow Blocks with Voids: Blocks with irregularly shaped hollow spaces, providing
additional design flexibility.

® Cellular Concrete Blocks: Blocks with multiple small cells or voids, offering

enhanced insulation and reduced weight.

g
g g
E E g
2 &
g
g E 2
= = | =
= =
< >~ < ~ < ~
i 390 mm = o 390 mm e o 390 mm 5
(a) Gl4 (b)Bl4 (c) G19

4. Types; Concrete, Clay ferform; sfehe, arer

* Rectangular or square-shaped blocks made from concrete with regular hollow

spaces. (Figl)

® Rectangular or square-shaped blocks made from fired clay with regular hollow

spaces. (Fig2)
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Figure 1 Hollow Concrete Block

5. Test (Concept only) TRTSTUT (STTLTUTT )
Compressive Strength Test:

Density Test:

Water Absorption Test:

Dimensional Accuracy Test:

Soundness Test:

Flexural Strength Test:

Efflorescence Test:

Thermal Conductivity Test:

Abrasion Resistance Test:

Shear Strength Test:
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Task 7: Lime

1. Introduction =T

* In construction, "lime" typically refers to quick lime or hydrated lime, derived from
limestone. fHtoMAT, AT o A IAGSTENE T quick lime 9T hydrated lime
RIEKEIRE]

* Quicklime is obtained by heating limestone at high temperatures, creating calcium

oxide. Quicklime I ATTHHT IAGS AT calcium oxide FISHT TR JTH TR

®* When water is added to quicklime, it undergoes a chemical reaction to produce

hydrated lime, or calcium hydroxide. /& quicklime HT 9T oftes, A THRIE
gfafsra are LSRN T hydrated lime, 9T calcium hydroxide 3cdTe- TS |

® This hydrated lime is utilized in mortar, improving its workability and durability in
masonry. qy Hydrated lime mortar HT TN TS, JHA mortar T workability T
durability gUR e8|

* Lime's versatility contributes significantly to the construction industry, improving
the strength and longevity of various building elements. ATSHeRT TNTeT Wa-ahT fafer=
dcarg®en! Tfth TG GUR LS |

2. Types TohgE

*  Quicklime (Calcium Oxide): Produced by heating limestone to high temperatures,

quicklime is a reactive substance. It is used in the production of hydrated lime and

as an ingredient in mortar and plaster. gﬂgg‘llﬂlé 3= ATIshHHAT ddTUL 3caTa TR
quicklime Tsh gffsharsfier uerd n = hydrated lime T ITETHT T mortar T plaster HT
T ingredient ST EIHT SINT TS |

* Hydrated Lime (Calcium Hydroxide): Created by adding water to quicklime,
hydrated lime is less reactive and more user-friendly. It is a key ingredient in mortar

and plaster, contributing to improved workability and durability. Quick lime AT 4T

U FHSHT TTREEhT, hydrated lime A STfsRameiier T 31feeh SRNTeRAT 3 ® | AT HIERK
T CATETHT U Y9 ingredient BT, STt GETTHT SHEEHAT T EATRICGHT AT TRTSS
|
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Natural Hydraulic Lime (NHL): Produced from limestone containing impurities like
clay, hydraulic lime can set in the presence of water. It's suitable for masonry and
plaster, offering some hydraulic properties. AT ST SR[EAT Ih IAGSENE STl

hydraulic lime ITTeht SURATTHT set TH Tfeh=s | A masonry T AT ATH] ERRETE]
|

3. Uses TIRT

Mortar: Lime, especially hydrated lime, is a crucial component in mortar. It enhances
workability, plasticity, and bond strength, contributing to durable and resilient
masonry. Lime, oy hydrated lime, mortar HT Ush Wﬁ ingredient HERLS]
workability, plasticity, T bond strength Tersw, fors T afaen masonry HT PIUEE)
RERIEE]

Plaster: Lime plaster is known for its flexibility and breathability. It reduces the risk
of cracks and mold, providing a durable and aesthetically pleasing finish to walls and
ceilings. Lime Plaster T8 flexibility T breathability TR frfaes| 7t cracks T mold
I SGH FH 16D, TITAEE L SAGEHT [¢hTS: T HI-GAY0] SHT HHHIE finish T&H eS|

Soil Stabilization: Lime is used to stabilize soils, particularly clayey ones. It
improves the load-bearing capacity of the soil and reduces its moisture content. T‘:lflﬁ
El'éfI‘TII'I'aFI'I'sc stable T T TS | T8 HISTShT {8 WWTE[WTIES@I moisture
content &7 TES|

Road Construction: Lime is added to soils for road stabilization, creating a solid
foundation that resists swelling and shrinking. It improves the overall strength and
durability of road surfaces. Road stabilization ﬁwﬁm@maﬁ T, T Teh 3
ST foreiT Td® S swelling T shrinkage g fedT | IO IS TagesHl overall
strength T durability g TS|

Building Preservation: Lime-based materials are often used in the restoration and
preservation of historic buildings. Lime allows for compatibility with original
materials and promotes breathability. TR Y& restoration T preservation
T W AT AT SRS SR TS | A g Sl 3R 8 1 aHd
breathability G389 |
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Water Treatment: Lime is used in water treatment processes for its ability to reduce
acidity and soften water. Acidity shH T4 TUHIATE soft UHeh! ATRT Water Treatment
process T&HAT IT TR TR

Brick Manufacturing: Lime can be used in the production of bricks, contributing to

their strength and durability. AT SS?J ST IcqTeT |1 T T Hﬁ@, pE) EEIRI SATHT
strength ¥ durability IT1 TS |

4. Manufacturing process Frator uferar

Quarrying: Limestone, the primary raw material for lime production, is extracted

from quarries. The quality and composition of the limestone are crucial factors.

IAGST, T SATEh! TATRT AT iR el Tare, @HIEETE (HehTfor-s| TAGSTTeh! IR

T HTEAT HEw@Ul HRHEE &l

Preparation of Raw Material: The extracted limestone is crushed into small pieces to
increase the surface area for the subsequent calcination process. IEEalNIEa]

TAGSTIATS UTe5eh! HRATICEE TIHATh! TN FTg &1 SGT3 AT ZohMT T B

Calcination: The crushed limestone is then heated in a kiln to high temperatures

(around 900-1000°C) in a process called calcination. This thermal decomposition
converts calcium carbonate (CaCO3) in the limestone into calcium oxide (Ca0O), also

known as quicklime. This reaction releases carbon dioxide (CO3) as a byproduct.

et TR TGS HEMT 354 ATIshH (T Roo-%ooo foft Afcwa®) =T

qdrE=sl AT thermal decomposition T TAGSTHT RITCEIN FHEMS (CaCO3) ATE
FATEIT JTFATEE (CaO) HT TYTIT TTEs, SHATS [FIFATSH Ui Wiws| a1 Jifshare

SHTeH STEIHFATEE (CO ) TATE IU-IcATETh! EIHT AN BIES |

Hydration (Optional): Quicklime can be hydrated by adding water to produce

hydrated lime (calcium hydroxide). This process is often carried out immediately or

at a later stage, depending on the desired lime product. Slsgés NIES (chfE'HQJH

BTESIHUTSE) ITUTE T UTHT UL feFerah TS BT8geS T Hichwd| A1 WshaT e = aT
o o o (o

Yledchl DLUTHT L9, gloedd t{;ll ScqladH] ﬁ“ﬁ‘ld@l

Finishing and Packaging: The resulting lime product is then finely ground, sieved,
and sometimes further processed based on the specific application. The final lime

product is packaged for distribution and use in construction. JT 3cTG ﬂqcr%q\&w
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AT fUEehT , TTeiehl, T hieetohial [fRTE SATTANTRN STURAT o TR M| 3T
AT IcqTe foraeor T HTorT SRt @I e i |

5. Setting time of lime g’—ﬁlﬁ‘ '@Egﬁ‘ qqg
* Hydrated Lime (Type S or Type N):

* Initial Set: Typically occurs within 24 hours, but it can vary based on factors
like temperature and humidity. SHTITAT 24 TueT i g9, T ATIHH T TS
ST ShIEhg&ah! ST i & |

* Final Set: Final setting time may range from a few days to a couple of weeks,
depending on conditions and the specific formulation. srf-am afes oo
feraRa et samard g wem, TRk T i geteom i mds)

* Natural Hydraulic Lime (NHL):

* Initial Set: Begins within a few hours after mixing. forgror w%é@wﬁﬁgx
|

* Final Set: Final setting time can vary, but it generally occurs over a period of
several days to a few weeks. At~y AT a0 B BT g, T T AT

R faTaRy el sHTh! ST g

® Quicklime (Calcium Oxide):

* Setting Time: Quicklime undergoes a rapid reaction with water, resulting in

a quick initial set. However, it continues to react over a longer period,

achieving greater strength with time. [EEENIEEIRICiEA eI ) kS SIRIEDICIr
TS, S TROMHETEY {5 TRWE He g quTiy, J6c AT aneavd
TSR ST &S T THAeh! |1 SAeeh TTih ITH 16|

6. Storage HUSRUT

* Quicklime (Calcium Oxide):

* Store quicklime in a dry and ventilated area to prevent exposure to moisture,

. . . (o haN o haN
which can cause it to react and deteriorate. 3T TRl STTRIH Lok ACCIRESEIE N

&I forrehetTsH HUSRUT TR, Sect FeeTs Sfafshar fom T fonm wers)
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* Keep quicklime away from water and humidity. frATEHeATs ITHt T SATEATETe
23T e |

* Use airtight containers or bags to minimize contact with air. STaTeh! TFIeh HH

T TITETSE FhreR o1 SANTEE FANT T |
* Hydrated Lime (Calcium Hydroxide):

* Store hydrated lime in a cool, dry place to prevent it from absorbing moisture.
BIEgeS IS (<1, YT SIHT TReTa Y dTieh AEATE HATHdT RN THA1E
it A

* Keep hydrated lime containers tightly sealed to avoid exposure to air and
humidity. BTIT T HATHATR! TFIHATE ST BTEGCS AT FreRE® Hial T Wi
RE

* Store away from direct sunlight and sources of heat. IcJ&l WWIW
HITEEAE TET HISHY e

* Hydrated Lime (Calcium Hydroxide):

* Store hydrated lime in a cool, dry place to prevent it from absorbing moisture.
fro

* Keep hydrated lime containers tightly sealed to avoid exposure to air and
humidity. BTET T HTEATh! TFIHATE ToT BIEGeS AT FreRE® Hida! T Hid
e

* Store away from direct sunlight and sources of heat. IcJ&l WWIW
HITEEATE TET HISHY e

* Natural Hydraulic Lime (NHL):

* Store NHL in a dry location to prevent the absorption of moisture. TSI
HERMWOT T gedl  WEAT TIlEUd UERY e
Use airtight containers or bags to minimize exposure to air. HEIEASICL
T TS Frd a1 SANTEE JANT T8 |

* Keep away from extreme temperatures and direct sunlight. 3TcITeIeh ATISHA T

SeIeT Feh! ThIRTETE 23T TR 4|
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Task 8: Cement

1. Introduction

* Cement is a key ingredient in concrete, made from limestone, clay, and silica.

IAGS, Arel T fafcretalte st fowi=e Sisheah! T 7@ ingredient 2|

* It binds materials together in construction, forming a durable and versatile building

material. I8 fHTor ST Ié ThHTd Eﬁ%@, durable T versatile T gt sEe=)

2. Composition

* Cement typically consists of limestone, clay, silica, and gypsum. ToE=CHT A=
TGS, |, fferet T fofem g

* The combination undergoes a heating process called calcination, resulting in clinker,

which is then ground into the fine powder we know as cement. AT combination

TS U | IR ITeetaTs gt fai=een! Tt fa=<si|

3. Manufacturing process

* Cement is manufactured through a multi-step process. ﬁlﬁ?ﬂgﬂ@ﬁﬁmw
T |

* First, raw materials like limestone, clay, and silica are crushed and blended. ‘T%é,

TGS, WIST T FHcTehT STEdT o darele® U user fierr sH1s-s |

* This mixture is heated in a kiln to form clinker. 3T ﬁ?ﬂ"ﬂ?ﬂé ST T IEGEQY
ERIER]

* After cooling, the clinker is ground into a fine powder, which is cement. et o fes
forctertetTs TS fiféms, 7 wset A e & |

* Gypsum is added during the grinding process to control the setting time. afes aua
T 7 fufereent wmmT e oft=s |

* The final product is used in construction for various applications. AT ScdTEH

Tt srreen! ATfT fm oM ST e |
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4. Types

* Ordinary Portland Cement (OPC): Commonly used in general construction work.

=T 9= famtor s s i)

* Portland Pozzolana Cement (PPC): Blended with pozzolanic materials like fly ash,
offering enhanced durability and workability. UATS UIT ST TISSHATIe ST AT aTer
fufsra, S=1a Tonficd T Fdemar TeH |

* Rapid Hardening Cement: Sets quickly and gains strength faster, suitable for projects
with tight schedules. & o2 €e T B wifk aw s, R R wm RER o

R ISHTESh! AT ST

* Low Heat Cement: Generates less heat during hydration, preventing the risk of
cracking in large concrete structures. %I%@ASH%:I TUIHT hH THT I e, ccs\cd\l Shshic
EHTEEHT ShichtTeh! TR TS US|

* Sulfate-Resistant Cement: Resists the damaging effects of sulfate ions, often used in

marine and chemical industry constructions. e IITEEh! BIehHa TTTeEen]

SRR e, T SHET T MO SR HH0EEHT SanT 1|

* White Cement: Used for aesthetic purposes, it is color-controlled and often used in

architectural applications. Gieed YIS ATt g2 T1iE, O -Fafea 8 T am:
HTfehdoFeeT HATTIANTEEHT TN T

* Expansive Cement: Expands slightly during hydration, useful for reducing shrinkage

in large concrete structures. STFSh! HHIAT AN expand T, AT FHshIe HTATEEHT

shrinkage spH T 39

* Colored Cement: Similar to white cement but with added pigments for a range of

colors.@ﬁﬁﬁ?aﬁwmm?mg@l

5. Properties

* Setting and Hardening: Cement undergoes a chemical reaction with water, gradually

setting and hardening to form a strong, solid mass. foB=zet T chemical reaction

TS, Toredt He T ST 58 T SIforl, solid mass TS |
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Strength: It provides compressive strength to structures, crucial for supporting loads

and ensuring stability. T TEATEEATS compressive strength JaT1 Te®, load &8
support TH T stability ﬂﬁfﬂﬁ ™ ﬂ%r_dt[\uf ‘Hﬁl?m'"[ fate T |

Durability: Cement contributes to the durability of structures, resisting
environmental factors and wear over time. faH=C structure &I durability AT
RINEE g¥€4|§i9, environmental factor 8% resist To® T HHIAHT AT wear out g% SIS |

Workability: The ease with which cement can be mixed, placed, and finished

influences construction efficiency. fom=z fETST, T TUW finish & Tfeh TstaTer
TATOT SHrRwT T I TS |

Hydration: The process of reacting with water to form hydrates, contributing to the
strength development of the concrete. %E%E:H SIS UTHIh! |1 reaction T4 Jsh3T,
Hshieeh! Sfch foreRTHHT ANTEM TRISED|

Heat of Hydration: The heat generated during the curing process, which should be
controlled to prevent cracking in large structures. Curing TfshaTent SHHHAT 39 heat,
SH Bjﬁ structure AT cracking T =I=101 TIEECE% I

Setting Time: The time it takes for cement to solidify and reach a state where it can
bear some load. feH=2aTTg SITCRIT SIS THET load 4T e STSREATHT T A FHT |

7. Setting time of cement

The setting time of cement can vary, but as a general guideline:

Initial Setting Time: Usually occurs within 30 minutes to a few hours after adding

water. STHT=IGAT UTHT gTcieh! 30 ﬁﬁzéﬁaﬁwrﬁﬁgﬁl

Final Setting Time: Typically ranges from a few hours to several days after the initial
setting, depending on the type of cement. HTHT-IIIT faeeent W@Tﬁﬁ(?ﬁj IRt
gfee ufes e aver ofig it for e &7s |

These times can be affected by factors like temperature, cement type, and specific additives
used in the mix. AT THIEE qUHH, e TR, T HEomT W &4 i Asrhes sEdr
FHHEEGI THTIIA BT HFa|
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& < o Setting Time
No. ypeolCement {Guiuelines) Initial Time Final Time
Min. {minutes) | Max. (minutes)

1 | 33 Grade OPC (IS5 269-1989) 30 600

2 | 43 Grade OPC (15 81112-1989) 30 600

3 | 53 Grade OPC [12269-1987 30 e00

4 | SRC {I5 12330-1988) 30 600

5 | PPC(IS 1489-1991) Part | 30 600

6 | Rapid Hardening (IS 1489-1991) Part | 30 600

7 | Slag Cement (15 445-1989) 30 600

8 | High Alumina Cement (I5 6452-1989) 30 600

9 | Super Sulphated Cement (15 6909-1290) 30 600
10 | Low Heat Cement (15 12600-1989) 60 600
11 | Masonry Cement (15 3466-1988) 90 600

12 | IRS-T-40 60 600

8. Compressive strength, tensile

The compressive strength of cement is often measured in megapascals (Mpa), and 1

Mpa is approximately equal to 1,000 kilonewtons (kN) per square meter. Tt

compressive strength JT: BTUTERS (THUIT) AT [TIT TS, T § THAT AT 000

RreA=I (ST R a0t fre ST 575

So, if we consider compressive strength in terms of kilonewtons per square

meterﬂ?ﬁﬂq, Ifg gt afd at firex ﬁv?*ﬁ?lc\?j?qT compressive strength Fﬂé EIRE R

Ordinary Portland Cement (OPC) can have compressive strengths ranging from

around 17.5 Mpa to over 70 Mpa. Ordinary Portland Cement (STT9TET) AT &78AT 17.5
T < 70 TAHTT 9T S@T compressive strength & TS|
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For tensile strength, it’s important to note that concrete’s tensile strength is
significantly lower than its compressive strength, often in the range of 1/8 to 1/12 of
the compressive strength. Tensile strength T AT, A e T q%r_OITrﬁ  Toh hshieaht
tensile strength TG compressive strength ¥l SEAEH ®HT FY B, T
compressive strength 1 1/8 2Rg 1/12 I tensile strength

9. Strength and consistency

The strength of cement refers to its ability to withstand loads, and it’s commonly
measured in terms of compressive strength. Ordinary Portland Cement (OPC) can
have compressive strengths ranging from 17.5 Mpa to over 70 Mpa. faweeahr ifhet
ITERT IR e e TS ﬂ@ﬁ@, T AT GHE=IGET compressive strength I g
O TS| Ordinary Portland Cement (mﬁ) T ey m'@ﬁ'g’ o THUT W=aT
IR compressive strength BT HFS |

Consistency, on the other hand, relates to the workability and uniformity of the
cement paste. It’s crucial for ease of mixing, placing, and finishing during
construction. The consistency of cement paste can be controlled by adjusting the
water-to-cement ratio. 3¥ehidd, Consistency , e deent workability T THEIATET
GeaI-er ® | AT AT SRl R S0 T |, TR, TR THT E Hereh! AT Hecayul |
Water cement ratio THATTX fom=e Uweaht consistency e T ||

Balancing strength and consistency is essential in construction to ensure the
durability and practicality of the resulting structures. GTEATEEeh! durability
W@Wgﬁﬁiﬁ HERER ) strength(consistency?l’lﬁ?lr_gﬁ:ﬂﬁ 31T B

10. Storage

Cement should be stored properly to maintain its quality:

Dry Environment: Store cement in a dry place to prevent it from absorbing moisture,

which can lead to lumps and affect its setting properties. et AT g
T(eehT ATHT G SI3HT HUSRUT TR, SATHATT ST (HFeTs e L a8eh! i
TUEEATS ST T FF|

Elevated Surface: Keep bags of cement off the ground on pallets or a raised platform

to prevent direct contact with moisture. Teomeeent QﬁFﬂ%’@_ ‘gs"an A a7 33!
CATCHHAT TRETR I, dTieh moisture 3l Y& HFIhaTe o A
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* Sealed Containers: Once opened, reseal cement bags tightly to minimize exposure to

air and moisture. Teh Udh @ET, 1A T moisture o1 STTRGH oHH T A2 SATTEE oh Yl
T 4 et e

* (ool Storage: Avoid exposure to high temperatures, as excessive heat can lead to
premature setting of the cement. 35a ATAHTER] FFIHAT STIASIE SR, fohrTeh
srcaferss T faeeent Aiferusht Tm=r wwaT ufeet 3 afds T waw)

* Proper storage helps ensure that cement retains its properties, contributing to the
strength and durability of the concrete it forms. 3faa W@'I'(Wﬁzﬁﬁﬁf\% T HEd e
foh ieet a9kl VRS HEH TRED, I Fshich strength T durability AT AWTEH
RERIEE]
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Task 9: Asbestos

1. Introduction

Asbestos is a material known for its fire-resistant properties, making it widely used

in insulation and fireproofing applications. TEIEH JEh! AT Tfredt ’;I'UE'@I?T AT
gt wes "t &, STEe T89S insulation T fireproofing hTHEE&HT SITUh ®UHT T
T

However, prolonged exposure to airborne asbestos fibers poses significant health

risks, including severe conditions such as lung cancer and asbestosis. qry, T

HAEFH BTTHT TEIECH HTgesh! SFTeHAT TEc! hlarsh] FIT-HL T TEaie | e STedT TP
HEEATEE Hied Hew@qUl T SHaHes 3 Ted |

In modern construction, there is a shift towards alternative materials that prioritize
both structural integrity and the well-being of individuals. Wﬂﬁ% fwtoran, Jfeden
gt geer WifsRest B S amIfiet structural integrity { fehent FHeToT gé SIH
STerfHeRaT i3S |

2. Types of asbestos

There are two main types of asbestos: serpentine and amphibole.

Chrysotile (Serpentine): This is the most common type of asbestos. It has long, curly
fibers and is often used in construction materials like roofs and ceilings. T TSR IEehT
T | TR BT | FHET A, curly fiber 88 g9+ T I B4 AT ST g4 fmior
AL TEEHT ST TS |

Amphibole Asbestos (includes crocidolite, amosite, anthophyllite, tremolite, and
actinolite): These asbestos fibers are needle-like and can be more harmful when

inhaled. They were commonly used in insulation materials and other industrial

applications. ¥l TEREH FIEsRES {3 Sl g0 T HTH hal 9&1 ST g doe |
fofie® M= insulation THIT T 3= TR ShTHEEAT TN TR |

3. Properties

Asbestos possesses several properties that made it attractive for various applications,

especially in construction and industrial settings. Here are some key propenies:@'{?ﬂ'{:ﬁ
L IUTEE B ST THATS Tl STTSRINTEEeh! ATRT SATehtieh sHTSew, foriy T fmior T sitenfirs
Y| 7=l HeE T TR B
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Fire Resistance: Asbestos is highly resistant to heat and flames, making it effective

for fireproofing and insulation. TR TTHT T SaTetTeh! AT 3Tcaferss gfaiieft ©, Toes
fireproofing T insulationa! SATRT THTERRT TTSES|

Chemical Resistance: It is resistant to chemical corrosion, adding durability in

different environments. T TETHTR R It ©, T9 HIOTA et A1 forfs=T SrarercoraT
durable 9 |

Insulating Properties: Asbestos has excellent insulating properties, both thermally

and electrically, making it useful in insulating materials. TS 3ch¥ insulating
TUIEE B, STE 1T THATS A0S T gl fagehel $cie HIHETHT ST SH1Ses |

Strength and Durability: Asbestos fibers are strong and durable, contributing to the
structural integrity of materials in which it is used. @WWWIW@
FHA T Th! HEHTCH STEUSATHT AR YIRS |

Flexibility and Versatility: Asbestos fibers can be woven into fabrics, providing
flexibility and versatility in various applications. TERZH HIEEEdTe HUSTHT I~
ok, Staet et Jeet fafsr=r mre® T flexibility T versatility Y89 &

4. Health Hazards

Exposure to asbestos poses serious health hazards due to the inhalation of microscopic

asbestos fibers. Here are some of the associated health risks:

Lung Cancer: Prolonged inhalation of asbestos fibers can lead to lung cancer. This
risk is particularly high among individuals who have been exposed to high levels of
asbestos over an extended period. Q’(—Q’R’H EIESKS ’4@ ST3HT ATHT THIEH 919 %hel
IR eI FIT-E B e | AT STReH foreT T SATHT SR TEeReeeh! 3oel Eqieh! §aehul
IATTHT AT 354 B

Asbestosis: This is a chronic lung disease caused by the scarring of lung tissue from

asbestos fibers. It can result in difficulty breathing and decreased lung function. Jt

TESEZH HIFSHETE BIFEIh! T=oh! GNTh! HIUT B WhidEIsh! SIEshTei T BT | Tt |TE
T TTT51 &1 HaF T Whiah! ShRIGTHATHT ! ST 6o |

Mesothelioma: Asbestos exposure is a major cause of mesothelioma, a rare

and aggressive form of cancer that affects the lining of the lungs, abdomen, or heart.
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TESIECTH TRAUISH, HETIfCTIHT (FT=ETehl Th Geid T ATohIHeh &9 STHel Wi, U ol
EETH! STERATS, ST TTED) hl Tk T FRO T |

* Pleural Disorders: Asbestos fibers can cause thickening of the pleura, the membrane
surrounding the lungs, leading to breathing difficulties. TEREIY HTEeRel IR
ittt fEreet pleura TATE STl ST HF, ST TTET A1 U TTR1 87 Hs|
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Task 10: Glass

1. Introduction

Glass is a versatile and transparent material made primarily from silica, soda ash,
and limestone. TTH Teh g T qRaRfl Gt &1 S g an fafore, |ier e T
A ST SIS |

N N0 N

Glass comes in various forms, from everyday items like windows and bottles to
specialized uses in optics, electronics, and art. T fafi wuremT °1des, HEED

FHEE T T T AAATERNG optics, TG T HAHT I TART T |

Its transparency allows light to pass through, making it an essential material for

windows and lenses. JEehT TG TdTA WSIET:? qR T |ér®, WFFI‘:? windows T lenses
T AT Teh ST FTHIHT ST |

Glass is also recyclable, making it environmentally friendly. T8 recyclable &9,
A AT environmentally friendly |

2. Composition

o o

Glass is primarily composed of silica, which is derived from sand. o I RRINNINEICI

IRl 9, S ATAATSE ATH & | The basic composition of glass includes:

Silica (Si02): The main component of glass, derived from sand, quartz, or other

silica-containing materials. It provides the basic structure and strength to the glass.

a1 fe@Th! T&I component & | FfeTeRT STetar, Farmdst, a1 3= faforent Ik amliee
SIS G | FEA TATEATS TR HTeT T ik TS 76|

Soda Ash (Sodium Carbonate - Na2CO3): It is used as a flux to lower the melting

point of silica, making it easier to work with during the manufacturing process. ar

fafeTaRTahT melting point T T+ ST T, Staret fwtor wfshament em=mT @6 74 afsent
TS|

Lime (Calcium Oxide - CaO): Acts as a stabilizer and enhances the durability and

hardness of the glass. Stabilizer I BT FH TS T glass Eal durability T hardness
ELRE]

Alumina (Aluminum Oxide - A1203): Improves the chemical and thermal resistance

of the glass. waﬁwmﬁaﬁwﬁauﬁﬁvgwné@l
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* Magnesia (Magnesium Oxide - MgO): Helps in increasing the resistance of the glass

to chemical corrosion. A Ra=ma= Ui Treen! Sfay sers HeEd D

Oxydes Wt (%)
SiO, 72.2
Na,O 15.0
CaO 6.7
MgO 4.0
Al, 04 19

Balance 0.2

3. Classification

Glass can be classified in various ways based on different criteria. Here are a few common

classifications:

* Chemical Composition:

1. Soda-Lime Glass: The most common type, composed of silica, soda, and

lime. T&fcTehT, @TeT, TAT fHeR SHeh! FaIvwaT HTHT=T T

2. Borosilicate Glass: Contains silica and boron trioxide, known for its high
resistance to heat. FEHT fHlcTehT TR ZT3TRATES B9, T TRl 3ot TfcRIEh!
SUNREIEET

* Physical Properties:

1. Transparent, Translucent, Opaque: Based on how much light can pass

through.WﬁfWWTﬁﬂﬁ@ﬂﬁml

2. Colored Glass: Adding metal oxides during manufacturing can give glass

different colors. 3cATGhT SHAHT RINESENIECEVE] Wﬂ'l"{f = e
il

* Manufacturing Process:

1. Float Glass: Produced by floating molten glass on a bed of molten metal.

TTAeh! HTqh! HTSATTHT Teteh! FHETRATS SHTQL 3eqTed T

2. Blown Glass: Shaping glass by blowing air into a gather of molten glass on
the end of a pipe. UTSUShT A=cTHT Yicish! FHETRT TIT {NT AT ETET W ITHR

feswent R

* Specialized Types:
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1. Safety Glass: Designed to break into small, dull pieces for safety. 13;{&113!5[ AT
T ZHhTEEHT died fesTTe TRush|

2. Tempered Glass: Heat-treated for increased strength and safety. S3T&T STi<h T
TREAThT ATHT TeffeT SR TG |

3. Laminated Glass: Layers of glass with a plastic interlayer for safety and

security. REITeR! AT TATRE FreTctaeh! AT TATHe] TEE& HATSTHH |

® Use-Based Classification:

1. Architectural Glass: Used in buildings and structures. 9= T GT=HMT TR
Jites]

2. Automotive Glass: Found in vehicles for windshields, windows, etc.

Toresfice, TaTe, SATieen! ST AR ATeHEEHT ST TGS |

3. Container Glass: Used for bottles, jars, and containers. Eﬁ'd?f, S, T SFrrd TR
AT 2T TR

* Optical Properties:

1. Fused Silica: High-purity glass with excellent optical qualities. 3cshE sAfteana
TUTEEh! A1 ITa-I[&dT 7|

2. Low-Expansion Glass: Designed to minimize expansion with changes in
temperature. dYHT HT qiard G fored ™ & T fesTTgA|

4. Commercial forms
® Sheet Glass:

* Float Glass: Produced by floating molten glass on a molten tin bath, resulting

in a smooth surface. Widely used in windows and architectural applications.
* Container Glass:

* Bottles and Jars: Used for packaging beverages, food, pharmaceuticals, and

cosmetic products.

* Flat Glass:
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* Laminated Glass: Two or more layers of glass bonded together with a plastic
interlayer, providing safety and security. Used in car windshields and

architectural applications.
* Safety Glass:

®* Tempered Glass: Heat-treated to increase strength and shatter resistance.
Commonly used in car windows, shower doors, and architectural

applications.
* Optical Glass:

* Fused Silica: High-purity glass with exceptional optical properties. Used in

lenses, prisms, and other optical components.
* (lass Fibers:

* Fiberglass: Thin strands of glass used for insulation, reinforcement in

composites, and in the production of fabrics.
* (lass Containers:

* Drinking Glasses, Tumblers, and Stemware: Used for serving beverages in

various settings.
* Specialty Glass:

* Borosilicate Glass: Known for its resistance to thermal shock, used in

laboratory glassware and certain cookware.

* Lead Glass: Contains lead oxide, providing high refractive index. Used in

fine glassware and optical lenses.
* Electronic Glass:

* Display Glass: Thin, high-resolution glass used in electronic displays such as
LCD and OLED screens.

* (Glass Substrates: Used in the production of electronic components like

semiconductors.
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* Mirror Glass:
* Flat Mirrors: Commonly used in households and commercial spaces.

* Two-Way Mirrors: Designed to allow light to pass through from one side
while reflecting from the other. Used in surveillance and observation

applications.
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Task 11: Asphalt/ Bitumen / Tar

1. Introduction

Asphalt:

Asphalt is a sticky, black, and highly viscous liquid or semi-solid form of petroleum.

Asphalt Te FrafedT, sre, T 1cafie STl aia a1 USifermeh! 374-318 ®9 2|

* It is a natural substance or can be produced as a byproduct of refining crude oil. ar

T WTehiceh qaTefehl ¥9HT U1S=% aT dhodl datalTs refine &N by-product T EUHT If
IcATe TH Hlehes|

Bitumen:

Tar:

Bitumen is a generic term for a class of black or dark-colored, thick, sticky, and
viscous substances that are a byproduct of crude oil distillation. ]%@'EHWGITTHET
TSI, ST, Feraf=dT T STerd | qiet TaTeigeh! Uh SHTeh! ST Ueh HTHT- I16 B S el
d< distillation 3T by-product 2Tl

It is commonly used in road construction and waterproofing. I ATHT=IT Gk fHTor

T AT SR TG

Tar is a dark, thick, and viscous liquid that results from the destructive distillation of
organic materials, such as wood, coal, or peat. X Tk e, WTWW@G\H
13, TIScAT, I I AT Sifreh gereiewen! fommerehdt distillation =T IROTH 21|

It has been historically used for various purposes, including waterproofing and

preserving wood. A WfaRTieer wumT fafi=T Seveesh ATl yomT Tiusnt ©, ST
FTETI(HT T TS TE0T THTSRT B

2. Types

Asphalt:

1. Hot Mix Asphalt (HMA): This is the most common type of asphalt used in

road construction. It is produced at high temperatures and is flexible and
durable. a1 T FHTUHT SANT 7 asphalt T FI-ET AHTT THT BNl AT I

ATIHHET IcqTe T T ot T e 2|
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Bitumen:

2. Warm Mix Asphalt (WMA): Similar to HMA but produced at lower

temperatures, which can offer environmental and energy-saving benefits.
HMAWH'{W('INHHHI S lad ’||):Q$-| [SEANN AT T\‘n\fﬁ-d‘c{d Sl
ATHEE Y& TH T3

Cold Mix Asphalt: Produced and applied at lower temperatures, often used
for temporary repairs. 3cATET T TN A ATIHTHT TS | T2 ST A sl
AT SRIRT 7131

Porous Asphalt: Engineered to allow water to pass through the surface,
reducing stormwater runoff and helping with water management. 9Tl
surfaceSTE pass B | SR UT1oh! TETH FHH T T ITHT SHEATITHT HEd TH
SR TGS |

Stone Mastic Asphalt (SMA): Contains a higher proportion of stone
aggregates, providing a durable and wear-resistant surface. U {1 T wear-
resistant surface Y& T stone aggregates ﬁw 3o AHJUId Wg@ |

Quiet Asphalt: Designed to minimize road noise, particularly in residential

areas. It incorporates special additives to reduce sound levels. oy

ST AASEHT TSehoh! AT HH T4 ESIE TRUHT | T8 eafeh! T HH
T ORIy TS ® THEY 6 |

Penetration Grade Bitumen: Classified based on the depth (in tenths of a

millimeter) to which a standard needle penetrates the bitumen specimen

under specific conditions. TIETEehRT SATERHT EFW (ﬁl‘%l'&l’d’@ E'FﬁIIT) STEHT
T Hieh g3 i aitRerfan feigfim semn yaw es)

. Viscosity Grade Bitumen: Classified based on the viscosity of the bitumen at

a specific temperature. T fofRTe AoHTHT fogfiren feafeameesnt stmoamet
Jfiend |

Oxidized Bitumen: Subjected to air at elevated temperatures, resulting in
increased viscosity. It is commonly used for roofing and waterproofing

applications. =9 ATIHHT BT pass THNUehT, SR IS f=afdmee

93D | Al AT B T AT ATHT ST TR
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4. Cutback Bitumen: Bitumen mixed with a solvent to reduce viscosity, making
it more fluid for easier application. The solvent evaporates after application.
Viscosity %H T solvent ! &1 foizfim forame=s | |fSreie s et iy
AT A SHTZTHT &0 | Bitumen ST TTNEHTTS solvent evaporate T |

5. Polymer Modified Bitumen (PMB): Enhanced with polymers (usually
thermoplastics or elastomers) to improve performance characteristics such as

strength, elasticity, and resistance to aging. Strength, elasticity, T resistance

to aging YR T TITH (VTHT-IGRIT SHTCATIRER ST SATESIHE) SANT TRUHT |

6. Emulsion Bitumen: Bitumen dispersed in water with the aid of an emulsifying

agent. It is used for various applications, including road construction and
maintenance. %@'ﬁ?@ emulsifying agent T FERIAT UM B | A T
fmfor T maintenance Tfed fafir= st i y=0T TS|

7. Hard Bitumen: Bitumen with a higher softening point, making it more

resistant to deformation under high temperatures. 3= T WH iarg U] ﬁ:&;&ﬁ,

JG 3= ATIHTHT deformation?l'l?ﬁiresist‘ﬁ%l

8. Soft Bitumen: Bitumen with a lower softening point, making it more
flexible and suitable for colder climates. shH 9H %Fg Sl %@'&I’—L AfIH
et T el Hrement AT U |

Tar:

1. Coal Tar: Derived from the distillation of coal. Historically used for road
construction and preservation of wood. 3T T distillation STE g | UITEED
FIHT G HI0T T RIS TETUIhT ATHT FART TS |

2. Wood Tar: Obtained from the destructive distillation of wood. Less common in
modern applications. 13! faHTTRRT distillation ST STH | STYFF FHEEHT FH
piul

3. Pitch: A thick, dark, sticky substance obtained from the distillation of coal tar. It has

various applications, including roofing, waterproofing, and as a binder in some
products. FIFAT T distillation TE ITH s, 7T, Ferafrom wered| swm fafi=
HTHEE B, STAHT B, AT, T HiT ICATETEEHT AT5-EToh! TIHT ST & HIH THTGRT
3
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4. Petroleum Tar: Produced as a byproduct of petroleum refining. It can be used for

similar purposes as coal tar, including road construction and waterproofing. ﬁ?r%mn
refining % by-product 3l FGHT TG TS | AT TS AT T ATTIHT A higall
TR T T IR AT SN T Fohes|

Shale Tar: Derived from the distillation of oil shale. It has been used historically in

various applications, including as a binder in road construction. Shale Tar £l

distillation STE e~ AT TS FHTIHT STEEToh! FTHT STEAT Tl FHHEEHAT UfeTieeh
AT JINT THUHT B

3. Uses (Asphalt)

1.

2.

8.

9.

Road Construction
Parking Lots
Driveways

Airport Runways

. Racetracks

Sidewalks and Pathways
Bicycle Paths
Bridge Decks

Playgrounds

10. Tennis and Basketball Courts

11. Waterproofing

12. Maintenance and Repairs

Uses (Bitumen)

L.

2.

Road Construction
Roofing
Waterproofing

Sealants and Adhesives

Pavement Preservation
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9.

Paints and Coatings
Marine Applications
Pipe Coating

Cable Coating

10. Automotive and Industrial Lubricants

11. Emulsion Production

Uses (Tar)
1. Road Construction
2. Waterproofing
3. Preserving Wood
4. Sealing and Binding
5. Traditional Medicine
6. Fuel
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Task 12: Paints/Varnishes

1. Definition

Paint:

Paint is a liquid substance that, when applied to surfaces, forms a thin, colored or
protective layer. Paint Ush dict R S surfaced®HT ST o uTdet, T ar
YLETH, T8 THISD)|

It is commonly used for decorative purposes, protection against corrosion, and to

provide a specific finish to various surfaces. a7 ATHTRITAT HSTad! JEITEEHT ATRT FAT
TS, corrosion T R, T W= surface®&HT Teh THT finish & 7T SRINT TG |

Paint typically consists of pigments, binders, solvents, and additives. Y=ZHT STHTIAT

foTiee, sTgvet, Hevved T ufefdsd gl

Pigments give color, binders hold the pigments together, solvents thin the mixture

for easy application, and additives provide additional properties like durability or

texture. TTHeeT & 478, TMEretcl fUTH-CaEals ThaTd TGS, od-gac  disidl TR
ST ATHT THSUTEATE UTdedt sMTss, T Ufefsa®at durability AT SHTEE SRT AR
NG HERIEE]

Varnish:

Varnish is also a liquid substance, but it differs from paint in its purpose and
composition. Varnish 9f Tk Tet Tt B, T JERT 327 LHTHT paint H<T Bl S|

Varnish is a transparent or translucent finish applied to wood or other materials to
enhance their appearance and provide protection. Varnish T transparent dT
translucent finish & S IS 91 A arfieenT fafiese! appearance T@TI T qiaf
EEERERRIURITeE]

It contains resins, drying oils, and solvents. ZI'FI'EIT\{KTH, EEl TS de T Flc"}IrE\Pl 53
g

When applied, varnish forms a hard, clear coating that protects the underlying
material from moisture, sunlight, and general wear and tear. Varnish i hel, clear
coating TS ST underlying TS moisture, Hﬁﬁ TR0, THMHT wear T tear
T TS|

Shree Bhutandevi Secondary School




Construction Materials and Construction Technology By: Er. Pratham Acharya

® Varnish is often used on wooden furniture, floors, and other surfaces to bring out the
natural beauty of the material while providing a durable finish. grafteRt EI'@F@B
Graldl S SIS Varnish T Sh13ehl BT, floor, T 3T surfaced&HT TR TS |
T Toh foahTss Th{HRT Ja T |

2. Functions
Functions (Paints)

1) It prevents decay of wood and corrosion of metals. I8l 13T decay T a@%w% corrosion
GIEREE]

2) It is used to give good appearance to the surface. AT surface AT THT appearance ey
Jites)

3) It protects the surfaces from weathering effects of the atmosphere. TG surface TEATS
AIHUSH! HIEHT THISETE SIS

4) 1t provides a smooth surface for easy cleaning. Il HRTAT TS I AT Tk smooth
surface Y& &S|

Functions (Varnishes)
1) To brighten the appearance of the grain in wood. shT3HT grain & appearance Fh13|
2) To render brilliancy to the painted surface. Paint TRUERT surfacedT THE Y& TH|

3) To protect painted surface from atmospheric action. Atmospheric action SIT€ Paint TTiueRl
surfaceah! T&T T |

4) To protect the unpainted wooden surfaces of doors, windows, roof trusses, etc. from

atmospheric action. BT, TITA, SAh! 28 ATChT I§ THZUHT HFISHT surfaceTETs
atmospheric action s ST |

3. Classification and uses (Paints)

1) Aluminium paint: It contains finely ground aluminium in spirit or oil varnish. It is widely
used for painting gas tanks, water pipes and oil tanks. JHHT figfie a9t varnish AT TTdelt
ToRhT Ceg e §| A1 SATIeh TYHT J16 ZAThT, TTHT U189 T el ZAThT paint THHT ST SART
Jites)

2) Oil paint: This is the ordinary paint and it is generally applied in three coats of varying

composition. The oil paints are used in general for all types of surfaces, such as wood work,
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walls, ceilings, metal work etc. I HTEROT U= BT T A AHTIGAT fafi=T SCamTeh! €19 hicee
TN TS| d U=Ce® AT O Johiehl Tage®ehl AT SN TS, SEd shidehl ohiH,

T, BAEE, HIqh! HH 1|

3) Enamel paint: It contains white lead, oil petroleum spirit and resinous material. It can be

used for both external and internal walls. JFHT white lead, oil petroleum spirit T resin WT&hT

w57 | A1 gl STl Tl wall i ST S 7 Afshes|

4) Bituminous paint: This type of paint is manufactured by dissolving asphalt or vegetable
bitumen in oil or petroleum. It is used for painting iron works under water. I8 TR U=E
o AT UZITIHAT asphalt 9T vegetable bitumen ST fSHTOT TS| FeehT T2 BeATHERT HTHCATS
g TR T S e |

5) Emulsion paint: It contains binding materials such as polyvinyl acetate, synthetic resins
etc. This paint is recommended for use on stucco, bricks and masonry surfaces which
contain free alkali. IHHT binding qrfies Sed ‘ﬂ'%ﬁﬂ:l'lgﬂ Q’H'ﬁ'{, TEarfess W snfe gamEw
EZ1 A UYL stucco, §2TI masonry surface WWW&W@ |

6) Cement paint: This paint consists of white cement, pigment, accelerator and other

additives. Cement paints are being extensively used for painting plastered brickwork, stone

masonry and concrete. Y U=eHT Hll ﬁTﬁQ’, |EI1I1§IFZ, Q?ﬂﬁ% T 37 ufefesn g9 | Plastered
brickwork, stone masonry { FHishHT TS UTH T (G2 Uraehl SATIeh TN VEEH S |

4. Composition

1) Base: A base is a solid substance of a metallic oxide in fine state of division. It is a
principal constituent of paint. STEM €T SAFETSShT 318 IeTe =l Zﬁﬁ%ﬁ@ﬂ'ﬂ'@ constituent
6l

2) Vehicle: A vehicle is a liquid substance which keeps the ingredients of paint in liquid
suspension. Vehicle U a¥et UeTd 81 ST liquid suspension AT U=2eh! ingredients & &S|

3) Drier: A drier is a substance which accelerates the process of drying of a paint film. Drier

T waref Bl S e e e wfsharats Tifd o |

4) Colouring pigment: Colouring pigment gives required colour for paints. & fORTH=e e Ueaht
AR HAEwTh & 6 |
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5) Solvent: It is a liquid which is mixed in a paint to make the paint thin so that it can be
easily applied on the surface. a‘rwmwﬁﬁgﬁ UeaATS UTAAT SFTSeh! AT UeeHT fHaTs-=
qTfeh =1 TfeTel TaesT ST T dfchws|

5. Characteristics of good paints/varnishes

1) It should be possible to apply easily and freely. A Gt T S mmnﬁwgng&
|
2) It should dry in a reasonable time. ar 3fera WW |

3) It should form hard and durable surface. TqA Fe1 T fohrss wag ddldg%g |

4) It should not be easily affected by atmosphere. ollgl-lus(da TGATS HSTeT STEX Tlﬁ\@? |

5) It should possess attractive and pleasing appearance. JGhT TR T TTHIES appearance
B |

6) It should not be harmful to be health of workers. WW@TW@@\@W |
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Task 13: CGI sheet

1. Introduction of CGI sheets

CGI sheet stands for Corrugated Galvanized Iron sheet.

It's a building material made from sheets of hot-dip galvanized steel, which is then
cold-rolled to produce a linear corrugated pattern. 7 ueh fwior gt & S hot-dip
galvanized steel S THTEESTE o1 STl §, S JHI(es U linear corrugated pattern
ST cold-roll TRTET &1

These sheets are widely used in roofing and walling applications, providing
durability and weather resistance. It IHTEE STUh EIHT B T TEleTehl SHHEEHT
SRIRT T T I6e TR T HEH Iieig Y8 e

The galvanized coating helps prevent corrosion, making CGI sheets a popular

choice for construction in various climates. Galvanized coating S corrosion U

Hed e, CGI sheet 8% I climate AT FHT0reRt AT Teh AR forehed sHTSE

They're versatile and can handle different jobs, whether it's roofs or walls. Td-ig®
versatile B T ¥~ e Bed 7T HaesH, 1R 1 B4 a1 Rl HHEE &

2. Gauge of CGI sheet

crest - top of cormugation
e s
trough - bottom of corugation
A}

corrugation|
depth|

ray.ofarch corrugation pitch |
{irom crest tc crest|

Specifications for CGI Ri ded for Roofing ( According to Nepal Slandam‘)
Minimum Thickness 0.35 mm
Zinc Coating Hot dip galvanization with minimum 120 g/m* zinc on each side of sheet.
Approximately Weight per bundie 55 kg
Nominal Depth of Corrugation 18 mm (Tolerance +/- 1.5 mm)
Mominal Pitch of Corrugation 76.2 mm (Tolerance +/- 2 mm)
No of Corrugation He10+ W
Width of Sheet 875 mm (Tolerance +/- 10 mm)
Length per bundle approximately 72 feet.
Each Bundle of CGI sheet have different combination: 12 sheets of & feet long; 10 sheets of 7 feet long ; 9 sheets of
8 feet long: 8 sheets of 9 feet long ( most commeonly used for house roof ); 7 sheets 10 feet long ; 6 sheets 12 feet
long
Approximate Price range per bundie in 6.000 - 6,700 Nepall Rupee (60 - 67 USD)
Mepal
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Task 14: Reinforcing steels

1. Introduction

* Reinforcing steel, often known as rebar, is like the muscle of a concrete structure.
Reinforcing steel , E|'F|F|'I'§ AT rebar ‘l-lﬁr@, shshie HTETeRT muscle STET &l

* It's a type of steel bar or mesh that gets embedded within concrete to add strength
and support. AT T T LI S T STl &1 S strength T support A shshie 37

TRaTeh! g

* Just as bones provide structure to our bodies, reinforcing steel provides strength to

concrete structures, like buildings and bridges. S g@ﬁgﬂ;ﬁ RIS AT Y&
T, I | reinforcing steel ST &1 W T ICISIEAT shisheshl HTHTEEATS strength

e

* It helps them withstand the forces of nature, like heavy loads or earthquakes. DR

faE=aTE heavy loads T YT STEAT FhTeh! Nhe®eh! HTHAT 7T Hed Tes|
2. Types

1. Mild Steel Rebar (MSR): This is the most common type, made from carbon steel.

It's versatile and used in various construction projects. 3T carbon steel STE ST

H9=ST I TR 81| AT versatile B T = fFmior ufensmmeesar v nies)

2. High Strength Deformed Bars (HYSD): These bars have enhanced strength due to

the deformation patterns on their surface. They are commonly used where higher

strength is required. JT STEEH! HAGHT YT GIATEERT 1T TEAT & ATeh T |
fofie® arHT=Iraa ST 39 YTk STTa9deh ©, -1 JIHT TS |

3. European Rebar (Euro Rebar): This type follows European standards and comes

with specific markings for easy identification. It's widely used in European

construction. WWW standardg® TN TEw T HSTeAT qiE=Teh! AT
specific marking S&eh! HTe STSEB| AT ATIH FIHT JUUAT FHATIHT =TT T

4. Carbon Steel Rebar: Similar to mild steel rebar, this type is used in low-stress
applications. Mild Steel Rebar STEd, AT IR low-stress @ HTHEEHT TINT TR

5. Epoxy-Coated Rebar: To resist corrosion, these rebars have an epoxy coating.

They are ideal for structures exposed to harsh environmental conditions. Corrosion
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=1 Sy T, T s suieE ST g0 faies Fer ardrenviiy sewmh
HFIeHHT Tkl HLaTeEeh! Al THT 5|

6. Stainless Steel Rebar: Known for its corrosion resistance, it's used in structures
where corrosion is a significant concern, like in marine environments. T corrosion
resistance %l it fafe=s, SI'T corrosion T A Ljﬁ FerTen! %‘Wfﬁ, GTEATEST AT
RebarEl"‘iﬁ"TTl'ﬁ@, Wﬂgﬁaﬁﬁ@m?ﬁ Rebar T T |

3. Properties

1. Strength: Reinforcing steel is designed to provide added strength to concrete
structures, improving their load-bearing capacity and resilience. Reinforcing steel
H5hIe HTAHTEEHT AT ek Y& T fSSITg TRUH! g7, Fhshie TTaHTeeH ] S-ieeeh! Wi
T FHAT A AT qEmr ™ Reinforcing steel TR TS |

2. Ductility: It can deform without breaking, which is crucial in situations where
structures might experience stress or movement. N :l‘TIﬁl's\'ah_—f deform EEEANS

HEFTEEHT stress or movement 8?‘33@ WW%%@TﬁWW |

3. Bonding Capability: Reinforcement steel forms a strong bond with concrete,
ensuring effective collaboration between the two materials in resisting forces.
Reinforcement steel o shshie T Teh HSIS[d bond FATSS T resisting force T AT §'§
T st TSR RT Fe AT G Tes]

4. Corrosion Resistance: Some types of reinforcement steel, such as stainless steel or
epoxy-coated rebar, are resistant to corrosion, enhancing the longevity of the

structure. &l eI reinforcement steel, S stainless steel 3T epoxy-coated rebar,

corrosion ! S g+ T T HTATh aH Y TR3S|

5. Thermal Expansion Compatibility: Reinforcing steel expands and contracts at rates

similar to concrete, minimizing the risk of cracks due to temperature variations.

Reinforcing steel & Shshi< sl TH STHT expand T contract TTEe, TEEHRT ATIHT

Tr=TaTeRT ShIuT SURERT SftgH T8 Y eS|

6. Weldability: In cases where on-site adjustments are necessary, reinforcement steel

can be welded without compromising its strength. €TSZHT adjustments 3TI¥Ih

R STEATHT, reinforcement steel TEhT Ik RIAT foHT I TH Hihs|
4. Uses

1. Building Construction

Shree Bhutandevi Secondary School




Construction Materials and Construction Technology By: Er. Pratham Acharya

2. Bridges and Highways
3. Dams and Reservoirs
4. Foundations

5. Tunnels

6. Seismic Retrofitting

7. Retaining Walls

8. Water Treatment Plants
9. Airport Runways

5. Commonly available reinforcement bar

®* Commonly used rebar sizes are 8mm, 10mm, 12mm , I6mm , 20mm , 25mm

, 28mm and 32mm.

G Letter or Sysmbol for
. Producing mill
"::* bar Size
—__Blank Space - Grade Sysmbol
Ism Number
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Task 15: Bamboo/Cane
1. Introduction

Bamboo:

* Bamboo is a type of grass. STH U JehIeh! S &l |

* It's known for its rapid growth and versatility. It gt el fosma T versatility I

SUUREIEEE]

* The stem of bamboo, called a culm, is often used as a construction material. STeeht

B[S, SHATS Thed Wi, I A0 STHIfient SIHT TF1T TS

* It's lightweight, strong, and has a high strength-to-weight ratio. 3T g, AT B, T
JHHT 3= strength-to-weight ST B

* Bamboo is sustainable as it grows quickly, sometimes inches per day, and it's an
eco-friendly alternative to traditional building materials. T fam ® forfen ar fead
I, FiccishTe! I fa go=1, T JroeTa fmior arfient eco-friendly foshed &1

Cane:

® (Cane usually refers to the outer bark or skin of the rattan plant. S AT
rattan Sh! SHTEeh! STTELl BT A1 BTATATS AR

* Rattan is a type of climbing palm that grows in tropical regions. Rattan Tk YhTEhT
climbing palm Hi S tropical FATET UTES |

* The cane is often used for making furniture, baskets, and various handicrafts. EG)

T BieR, et T fafi= gedehett sHTS ST TTiess)

* It's flexible, durable, and has a natural beauty. qr Fﬁ%!?ﬁ, s ©, TIam 9135&@
Rl

* In the context of construction, cane can be used for things like weaving, creating

screens, or forming lightweight structures. fomtor =t T, o §|}I‘I‘§, fha TSt ar
TTohT LT T T3 ST SiSTe®ehl ST ST T ke |
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2. Types
Types of Bamboo:

Clumping Bamboo:
* Non-invasive and tends to stay in a tight clump.

* Ideal for smaller spaces or as ornamental plants.

Running Bamboo:
* More invasive, spreading quickly through rhizomes.

* Often used for larger projects like construction due to its abundance.

Giant Bamboo:
* Known for its impressive height, often reaching 100 feet or more.

® Used for construction, furniture, and even as a food source in some cultures.

Timber Bamboo:

* Has a thick culm and is used for structural purposes, such as building houses and

bridges.

Lucky Bamboo:
* Often grown indoors in water.

* Commonly used in decorative arrangements and believed to bring good luck in

some cultures.

Types of Cane:

Malacca Cane:
* One of the most well-known types of rattan.

* Used for furniture making and basketry.

Manila Cane;
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* Known for its smooth texture and flexibility.

* Used for weaving intricate patterns in furniture and handicrafts.

Calamus Cane:
* Has a thin diameter and is often used for finer weaving work.

* Commonly employed in basket making and the creation of lightweight structures.

Pole Cane:
* Typically used for chair caning.

®* Has a uniform diameter and is harvested from the outer skin of rattan.

Tohiti Cane:
®* Has a slender and flexible structure.

* Used for finer weaving in furniture and craftwork.

3. Uses

* Uses of Bamboo:

1. Construction

2. Furniture

3. Crafts and Art

4. Tools and Utensils

5. Textiles

6. Landscaping and Ornamental Plants
Uses of Cane (Rattan):

1. Furniture

2. Basketry

3. Home Decor
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4. Handicrafts

5. Gardening and Outdoor Furniture

4. Common types used in constructional purposes

Common Types of Bamboo Used in Construction:
* Giant Timber Bamboo (Dendrocalamus giganteus)
* Guadua Bamboo
* Bambusa Balcoa
* Phyllostachys Edulis (Moso Bamboo)

* Dendrocalamus Asper (Giant Bamboo)

Common Types of Cane (Rattan) Used in Construction:
* (Calamus Manan
* (Calamus Rotang
* (Calamus Scipionum
* Calamus Caesius

® (Calamus Viminalis
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Task 16: Aluminium

1. Introduction

* Aluminum, a lightweight and versatile material, is a chemical element with the

symbol Al and atomic number 13.

* [Itis a silvery-white metal with remarkable properties that make it widely used in

various industries.
2. Types
1. Pure Aluminum (1000 Series):
1. This includes aluminum that is at least 99% pure.
2. It is highly malleable and corrosion-resistant.

3. Used in applications where high corrosion resistance and formability are

crucial, such as in cooking utensils and chemical equipment.
2. Aluminum-Manganese Alloys (3000 Series):
1. Alloyed with manganese.
2. Exhibits improved strength and formability.

3. Widely used in the production of beverage cans, cooking utensils, and

automotive parts.
3. Aluminum-Silicon Alloys (4000 Series):
1. Alloyed with silicon.
2. Known for its good casting characteristics.
3. Used in welding wires and as a base for brazing alloys.
4. Aluminum-Magnesium Alloys (5000 Series):
1. Alloyed with magnesium.

2. Offers a good combination of strength, corrosion resistance, and

formability.

3. Commonly used in marine and aerospace applications.
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5. Aluminum-Zinc Alloys (7000 Series):

1. Alloyed with zinc.

2. Known for high strength and toughness.

3. Used in aircraft structures, bicycle frames, and rock climbing equipment.
6. Aluminum-Zinc-Magnesium Alloys (7000 Series):

1. Alloyed with zinc and magnesium.

2. Offers enhanced strength and stress corrosion resistance.

3. Used in aerospace applications and high-stress structural components.
7. Aluminum-Lithium Alloys (8000 Series):

1. Alloyed with lithium.

2. Known for its low density and high stiffness.

3. Used in aerospace applications to reduce weight.
8. Cast Aluminum Alloys (2000 Series, 3000 Series, 5000 Series, 7000 Series):

1. Designed for casting processes.

2. Commonly used in automotive components, engine parts, and various cast

products.

9. Wrought Aluminum Alloys (1000 Series, 2000 Series, 3000 Series, S000 Series,
6000 Series, 7000 Series, 8000 Series):

1. Designed for forming and shaping processes.

2. Used in a wide range of applications, including construction, transportation,

and consumer goods.
3. Uses

Windows and Doors:

* Aluminum is commonly used for window frames, doors, and curtain wall systems

due to its light weight, durability, and resistance to corrosion.

Structural Components:
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® Used in the construction of structural elements such as beams, columns, and

roofing systems, where its strength-to-weight ratio is advantageous.

Roofing:

* Aluminum roofing materials are lightweight, corrosion-resistant, and often used in

both residential and commercial construction.

Exterior Finishes:

* Applied in various exterior finishes, including railings, balustrades, and decorative

elements, to achieve a modern and attractive appearance.

Infrastructure Projects:

* Aluminum is used in the construction of bridges, stadiums, and other large-scale

infrastructure projects due to its strength, durability, and corrosion resistance.
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Task 17: Timber

1. Introduction

* Timber refers to wood that has been prepared for use in construction or other
purposes.
* It typically involves cutting, shaping, and treating wood from trees to create lumber

or other wood products.

* Timber is widely used in building structures, furniture, and various applications

due to its strength, versatility, and natural beauty.

®* The term can also mean a forest of trees considered as a source of wood.

2. Structure [cross section] of a tree

meduliary rays
annual nngs

pith or
medulla

heart wood

sap wood

cambium

bast

bark

1) Pith — It the innermost central part is called pith
2) Heart wood — This position is surrounded by the pith. It is strong & dark in colour
3) Sap wood — this layer is present next to the heart wood. It represents growth with saps.

4) Cambium layer — This layer is present between sap wood & inner bark.
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5) Medullary rays—these are thin radial fibers extending from pith to cambium layer.
6) Inner bark — It is the inner skin of tree which protects cambium layer.

7) Outer bark — The outer skin or cover of the tree is known as outer bark.

3. Felling of trees

It's the process of cutting down trees, usually for timber or to clear land for various

purposes.
4. Objective and methods of seasoning
Seasoning of timber is classified by two ways;
1) Natural seasoning — It may air seasoning / water seasoning.
a) Air seasoning is carried out in a shed with a platform.
b) Water seasoning is carried out on the bank of the river.
2) Artificial seasoning — Artificial seasoning is followed by following steps;

a) Boiling — In this method, the timber is dipped in water & then boiled the water
for 3 to 4 hours & dried slowly.

b) Kiln seasoning — In this method The drying of timber is carried out inside an air

tight oven

c¢) Chemical seasoning — In this method Timber is dipped in the suitable salts

solutions & taken out for ordinary drying.

d) Electrical seasoning — In this method of seasoning a high frequency alternating

currents are used.
5. Objects / purposes of seasoning —
1) To reduce shrinkage & warping
2) To increase the strength of the timber
3) To increase the durability & workable properties of the timber
4) To reduce its tendency to split & decay of the timber

5) To make suitable for painting
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6) To reduce weight of the timber
6. Timber defects and decaying
Defects in timber

1) Natural defects — These defects may be in the form of knots, twisted fibers, ring shakes,

rupture etc

2) Defects due to conversion— These defects are formed due to improper seasoning are

radial shakes, case hardening, twisted, bowing, honey combing etc

3) Defects formed due to insects — In this defect wood is attacked by termites, insects,

beetles, stem borers etc

4) Defects formed due to fungal action — In this defect wood is infected by fungal attack

which reduces the strength of wood.
5) Defects due to seasoning — These are in the form of warp, cup, bow, twist etc.
7. Plywood and block board

Plywood:

* It's made by gluing together layers (or plies) of wood veneer, with each layer's

grain perpendicular to the adjacent one.
* This cross-graining gives plywood exceptional strength and stability.

* It's used in everything from furniture and cabinets to flooring and construction.

Blockboard:
* It's made by sandwiching a core of softwood strips between layers of veneer.

* A board that's sturdy, resistant to warping, and great for applications like doors,

shelves, and tabletops.
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