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Conhstruction Matertals s
The dl'-HZcr-en-i- materiasised in dﬂ“ﬂ‘h’ucum i'nd'llﬂl";l.
Such as Stones, brcks, Cement, agaregate, lime, moriar
Hmber steel, Paint, Varnish, plastics,3lass etc... ¢ other
-I';auln-l-ing, materials are cated Consiruckion Materials.

Stone
The Stone are ‘derived from rocks uwkhich from the

Sarh Crust § hoveho definite’ Shapeior size. >Nttt e
—> Crushing strength of good building Stone] ot dessthentoonyfa
—HEPBSHing. Strength of buiding. Stone BlWoys: To0e Kyfem™
‘shng Heavy Stone Light stone Sof+ stone [
IStiitablel | Ketaining, Wan - Masonry. Way ernamental Mm:gf
- —> Study of rock,their properties £ origin —‘Petrology |

Classitication of Ricks| stones

[B) Based on Yormatich [Gieolsgical Classification

@ Tgneous RICK Taneous rocks are Lormed by the

;guligiﬂiml-[gﬁ"D-F‘l'iiui-[-éﬁ:"rﬁus-;:. of silicates below o af the

surface of earth: Which Pormed by,

—> ‘Main constifuent —sSitica

“TUpPes of Tgnecus Rick

@ Tvitrusive Rock: 1P +he Cooling of magma belois he Surface of

earth. o Typ=s :

© pretonic Rock  Weph(3—akm) ey Sranite, pegmatite etc

@) HyPabyssal: Rock “DERHH(2-2Km) B8 doleriia (dlorite,

Sobling o magma:

¥
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|® Extrusive Rock: (P the cooling. o max

o aFthe Subace of eon
Obsidian,Pumice, docite o -

+
Egum?le of ‘ﬁ::hcnu's Rocky Su.cnﬂ-cl gnbhi-o ' Ty "

—_—
—> also Nolcanic: Rock: - =3, basak, Hrap,

.1,

—

@ sedimentavy Rock Scrchmeni-m-u, Yocks are formed by the
gradual deposition o) materias Line detris, Sand, it} clay etc.
_;-Wﬁh consheny debris, Iravel, sand, silt, alay etc.

5 T+ 1S also Known s Ofueous rock: —>process of frmation—=fElrifad
-5 Thes are 0156 Stratified because these rocks areformed m lyer
._'-.vaKmPIEj Fime stone, sand stohe, Qypsum, dolomite,; chalk, shale,
knh\t.t:t‘ conglomerate stone, Hripoli, diatomite, Chert etc.

@Metamorphic RiICk Metamorphic Focks Gre Torrmed by the Change
in +exture. o mineval Composition or btth of igheous or sedi—
mentary Fock due 10 high femperature ¢ heavy: pressure:
—>[main Constituent Taneous ¢ Sedimentary tock. .

—~> Example § Marble, gneiss, quartzite, Slate, Schist, Serpentine

’ TIneous or Sedimentary Rock Metamorphic Rock
Ciranite ‘Change=—> Gnetss
__Sand Stone Quarteite ¢ '
Shate State ¢ schist -
Lime sione < dolomite Matble
‘_C{)hg.lbmerﬂiﬁ' (heiss, schist €tc.

Bl Physical classiPication

@Wiﬂ RICK e siratilied rocks are those Which gives:
"lﬂlmt-*lqcr which Can be Sepetrated. i

"%!E'xmn?TEI all sedimentary. wcks, matble, quatzite

e

L N | I
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" @ Unsratifled Ruck Fe unw-ahl!md Yocks Ore those thr:a-- :
dﬂ*nw Show any Sign 08 Skra¥aid Can not be easity spilt into siab, -
E*fmwej All gneous rocks,
@ Fu'-m*EJ ROICK —The Foliated rock having fendency to Spiit-ing q
Ceﬂ-qm directon

f_‘}’_ﬂ_’fﬂpﬁdt Al metamorphic rock: 'except marble ¢ quartzite.

/

chemical classification

Rocky Main conshtuent Example f
@-Rrgillaceous| oy oF Quming | State, Iset e kaokme _L
@ Silicious Silica . ﬂmnhe' grhei'as,buqnﬁl-l-i‘np' ‘Egen;!-:;' '
2and Stohe, qQuartzite
"[@cacdresus | Limeer mg;::};:: o limestone, marble, dolomite {
S I

- Characteristics of g00d bl.mdlr@ stne ’”
@ Appearance ¢ Colour

:':g Weight

@ Woter absorptioh <5+ ' Rejected =104

@ Fire resistance ;
© Electrical resistance '

© Hardness - taigts o

@ Durabitity a

@ Easy of working

é} Tughhess

@@ Soluble Sattof o/

@ Sp- Fravity <> not dessthen 2.9

g8 Minimum Crushing. Strenglh = 100Kg. [cm?
@ Heaviness '

Wh:r Stone Hr a«h—anq-th Wet condition WY =9 — 0. TE 5, dry
Condition T S TaHT |
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: &5t of shne -

— anl ar S8, s
westof Stone VUsey =
arphn 4est |6 doteyen: . : I
ot _ermine amount oF Weter absrbed i b,
E—E{——. . "To Check Wealher resistance,

Eu—'&_hflﬂa st | To determine the sirength of Stone.
fdnesst=st - | T detemine hardress of store.

Tmpact test

B ™ detarmine the tHughness of stone,
gtht=st - | ™ Rind dirty, matenas stone.

‘At test T Check vesistano= 40 abrasion.
grard test | for Prost resistance, -
Miroscopic test | Rind out gqrain Size, existing of pores elc :L

“Importat Terms | ’

fuartyings

= Tre process of Jfaking Ut Stone Prom hotural Yock 1S Known as
Juarrying. — open patk 0f the- hetural tock THom Which Uselul mok
enals 1s Obtained ts Known s quatty.. .

= During, quarry of Stohe, mms+ul~él-"pre5en+ th the Stohe, |5 coter
quarky. Sap —> “The process of femoving quarry. sap from stone is
_Cjul'led S.E:usuning.. oF Stone. Which process Complete = g-12 Month:

ool For qQuarring Pick axes (&), Crow bar (3R, Jumper Wedge etc.

————

Method of Quarring
E’D 'Iuggma or ExcaVeHon' T4 Caried, Ot with the help of a0 Sucha
PIER axes, Crow.kar, hgmmer, Shwel{wq‘-jn etc. casel soft store
@Hﬂﬁhn& “hes 10p Surface of vock is hgated by placing Weod With
’Pu'el On i+ « Fire Wil be qllowed Por- Some hours . abter heated Which
sﬂpurni-*:s Trom the rock. n S
m@ "ThiS me’rhud s upphcuble Wheh the fock Contains Cracks
P , . o IR
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e | _ i LIS ) Atk
_ﬁ_r'qmnh; on it E'i-ee.-,l wedaezs o ‘EI*E'U]. Fﬂ“‘ﬂ's are pu+ in
'!huse: Cracks ¢ hit them Wih harmmer r S
@-Bius-hng, T this method explosive are used 40 Sepiigle
'Tr'ne Stones from parent rock . rc.'q'sq Hard tock & Wikhout qﬁg_
Cruck- 5 he hotes are dhined in the tack ¢ xplosives
G.re arrange m the holes ¢ blasted With pProper sefely:
W Por- Blasting Steel jumpet of 1:g—3m long’ ¢ 4dmm
dlﬂ‘l‘ncﬂ-tt— with Chisel,+amping heedle, Scraping Spoch efc.
'EXPHSI'.-q' EXxplosiveised in blasting ore un Powdet, dyhamtie
EuncoH-ﬁn, Cordite etc. Note qun pauder is hot used for 1!
blasting. under water; mMost’ powerfuf Caun Coton -

—Pressing 0
T+ is the process of Jivind Proper shape, Sizer g/
Pinish’ ‘W is done cither manualy” oF Mechan Caly- *
‘firHfical "Stons made by, ce€ment hn-i-urqj_ ugaregmte
with tt1u|rc& shape 4 size.

~Tools Used h dhﬂ:ﬁsing,
@ soft Stone chisel @ Crow chise? @) punch chisel
() Drafing Chisel @ Mason hammer () Fare hammer
@ Scrabbiing humme.l* Spalling. hammert- (for raﬁh'-'dtcssing.) +

‘Mtherals Ih RocKs ; '
"A'Mineyals may be defined as anofaganic substance
' having' usuany o definite Chemicaol compasition; Which Can ke
express by a Chemical: formula ¢ physical p\-gper-l_-ies.-
— The PMpg.ﬁ:kHEs of rocks Qre mainly deperdent on the
Jypes of mnerdls preseht th fock. o raiphie
£X. Quartz, mica, calci#e,aluming § felsper
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Properdiem= ol Minerals | )

@ Tt'-‘nden::g, of minerats 40 break Wih Smosth -Pm e
w‘t& ;Wmcmj'“_i_@h‘iﬁ%uen{- mincrals grains u".'ahuh'._c—i—;s{ﬂ:
w shihe .ﬁu*l’ncu OF minetqs. j appearance unjor rellect
w Fs the mmn Ehutue{-er:_s-ﬁcs of mineral, —ig
getreak Colour- oF powder form of Minetals.

-_— - .
guenthering e ¥fect of atmospheric conditions | -

—

=

Moht's scales

> T4 Was.Created in 1812 by the german 9e0l09ist @ minetal:
igist friedrich moho- — used| 4o determing hadness of sithe.

firdness | Minerals
Moko's Scale _ sutabinty of stone -
1 {sePiest Store) Yaic Parts of Structre Stone
g QUpsum | | 1. Building consuction Laterite
3 Galcte | 2. cement concrete Basat < +ap
4 Flwrite | (3. Rool Covering,, Floering., :
‘ 5 Apatite | [damp prdn-[:u'ng : sitl ¢ Wwindow. slate 3
6 feldspar | |4 Trterior decoration of Luiiding] Serpentine.
2 quartz | |5 Railing banast _ Granite, Jheiss, Hrup
® - topoz ¢. Tor firer esistmes compact Sand Shne
q Sapphire | [#- Rood metal _ Crantte ¢ basalt
10{Hordest stong)| dimond” | 18- Bridge, Piet; docks Granite ¢ gheiss
. Elog plone 9.0Fnamental Work in building [Read € Yele {4pe o
~> Sedimentary rock st b wap. |
“» Form of sandstone  [10-patd iHons :t} urinals &€ Sltte
E;:pnscd of felspar ¥ | balhtcom . _
Qardz - . 11. Orhamental butding, Monus|, Marbte }
= Gralny Shea O 3| PN, Shetue P Cwved Ltk . _ i

-3 Use, paving Slabs, Fpofing, memorials ete.
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ﬁﬁr Sindhupatchour Makowaneg

 —r— _——
w k%mﬂhm. Lﬂl“‘?’q—‘ kqskh MF a, :Dﬂ'na.- ——-..._
g Mrble kathamandy, Laliypu,, '

m Tapleing, Sankhy sabhq

Fmd Sankhusatha, Nuwoket
rﬁvmﬁ Sankhusabha, Nuwakot

g k ' ' -'.. ._-”p_r 'J
g.Lmestne Kothamondue (Ramiagt), Dhankhuta (TRutiwa ,8U .

-_ » a.; 0l
Emwun (Pue), makaw anpur- (Nibuwa-+ar) 2L | H;him [mw::]““"a]

) C‘Emerﬂ-

cement ' Can be delined as a matetials With u:i’i?i:ne @
" cohesive lﬁg‘%‘).PmPerHe-s- Which makes|i¥ ‘Capable)of I:amlhg
Lmaifr;nls -Prqa:}\%nts into O Compact Whole, |

~> T+ provides good bond betWeen two Materials £ provides
god Strength. — T Obtaned by mixing, Limestone 9 cloy burning
them € grinding 10 fine powders

3} Popular cement ordinary portlond Cement (most usey)

~> Specific Qravity =3.15 —» Woler absokption = hot more +hen 54
:__B_f:nenghu_ of cement{= 14«9 kgim3

Raw Materials of Cement
Ingredients| Comp; Function
Lime (cao) |60-65 |Conirols strengih, Sound, Strong
' Excess| Unsound, expand 9 disintegrate
fhca (8i0g) |3¥ =25 Give sttengih Excess (Shw setting.. |
fuming (A1,04) | 3—8 | Quick setting. Excess| lowers +the strengkh..

—~ 24

&

CamScanner



Note Book

Date:20 ¢

r"‘l’é‘ﬂd({

. _itlvnmwile D:5=¢ l‘a:ve.hnrdness. Hrength &-Fu-siun_._;l:';' _
A :‘,-%E?m “’H'h‘ﬁ‘ﬁ' Gaver Cotour < hardness' « - -‘;di-.rntnur T
L_'si"F Excess! cracks In mordar & concrinte. |

| Phu* Kax:
__ng.?i"ﬁ'-lﬂlk 1-2 | Maoke Sound !EHEng ungeund - :“.!_F"""..-
| Alkalies 1@ | Smal quentities IHgE) o .
Excess! Efflorescence K

_"F;‘BESHEE', ypsum (casoq), — 2-< ¥+ —> Control initial Settirg. -
. ' - Time
Bogue's, Compeound [ Compositien of cement clingey ;-
Compouna| compt] T Fmcton ——t
Alite (€y3) | 25 -F0r=l5 T4 3enéiates more heat of hm.;
—> Develops Early. sirngihs ¢ hardness.
Belit=(Gs) |25~40 [~ Tt 3enctates tess heat oF hidration
v ' —» de=Velops ubimale strenghh
Celite (3R | ~> T4 Feact rapidy with Water,
=11 | Tt 3eherates mere heat of hydration
. 5 Help +o s&ting of cement.
'F'Ell'-l'E(Q_H'F) > Less cementing Value.
£-14+ > React very show
=> Tncrease Volume of cement,
—> Reduced cosi-.

4

All +he gbove compounds undergo Some Chemical Comb-
ination during +he manufaciuring. Proce os §f from clinker. fhe
constituents 0F the e&nd product are culled Bouge compound:
:'Nni-g_ o High /- of Alike 20w /- oF Belite in Coment resuths.
b;, Rapid hardening @ High €orty sttength @) High heot of
ggﬁeﬁu-{-iuh .@Less Fesisiance 46 cheynical addack:

— Low /. of Alite & high+l: of Belite In cementyesulis.
@-:5[5\“ hnrdcn;ng, @ Wgh uHmate Strenglh @ Less heot of l

hydration @ Cireater resistance 40 Chemical attack: _
W i nl oia nli0lle £ aeitie for- corHland cement = 30— 8044
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'@"Bﬁinnrg pPort-dand Cemeny | :

i ; OPc) > common Hpe of ¢
islﬂ'ﬁcu:n} tesistance Shrinkage ¢ Cracking Less te-— oy
chermoal aldack. — Medium it o} dafelopthe:ﬂ ;’Fﬂ:;::";ifa

Opc — U= -J-TI-
more then 0Pc ~> Less heat of P Ty ength

_CF-E'F"I;CQI, atHtack. Useo)
LOKS ~> Suidabie K+ s

<> Grealer resistance
—>Under construction of woter —>Sewaye
MOl Concresie Littkes. "
@ Rapid hardening portland Cement (RHPC) Properties —

Bty strength grecter then ope. = Contain Lime more ‘hen ope
heot of hydration Higher 4hen OPc. — T35 Morethen gpe

—> T day strength of RHPc = 7 day St-ength of Opc — OP< $TeZT T
Ese-j..*,:; Emergency Work, Road Cohsiruction.

Nt Use Mass cencrete Construction.

gﬁﬂ'ﬂ rapid hirdening. cement propertics —> Obtained by
Mixing cCacts (- 2-/) Lith RHC, IUse's Road Uorks,

@_Eulphc&e reesishing. cement (spc) Frni'aeﬂ-';e.m — Mmmufachred by
hl:-;i_nding- opc clinker with Ypsum. Uses Matihe condition, basement
Eu_r;dqi-i on, Wasie Weter— dreatment-. -
-(é_:iupgk sulphate Cement ($5¢) Properties| — Manufuctured by
_E‘_t_!:__:s'g o). granuicted SI93, 10— 15 . burnt QupSUMP 5 /. OPc Clinker
~> Highly resistance Sulphate aHack. Uses Morine Work .

@E—u: heot 'Cement (Lic) Propesties| ~» C3S <P C3R less § ¢ps Mo
::_E'n-ana'rh s guined o} Shw rate . — UHimote Strength same as 0k

Uses| Mass concrets, dam, retaining Wai, bridge, Gbutmeht:
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man | AN G A R B F e e o S L P Y
D Blast furhabe cement: [Propertics-obtaned by

Hnung. Portland cement clinker;, QupsSum, §rantiated I:t;;?“"
'Fumuce stag- Uses] Mass Concrete due 40 10w heat of hﬂdrﬂhnn
Q @utck. SeHing. cement [Properties —> Obtaihey by
Hddnna. Al; S04 ¢ Cacly With opc —»Reduced amount: of g__;p.;um
lUs== Und er watetr construction:
@ High Qumina Ccement [Properties — Amount of aluming
.  Calcarous materials are high- = can Withstard b, gh
temperature.fUses Refiqciory. Concretes, | .. 1 £9)
@D Resident Cement Properites —> m""-'lﬂ““‘“ﬂ-*;‘mézﬁ-;n
USes \tery cold areq| winter Scason - b
@3 (dlured Cement ProperticsiyPrepared by chino Clay
P Chalk —> Rmount- of. pigrnent — 5— 10+ . cost 2Hmes oi'—npc
WSes Architectural purpose, -

(B High strengih Cement Properties — 'spccml +gpe
OF OPC —> COmpressive strength higher then opc,

@ Hudrophpbic Cement Properties Obtained: by, 'ITI'IK'IHS,_
OpC Clinker With WAHEY fepellent Fitm from {he substance
ke gcetic acid, Stearic acld ete ,
@9 HMasonary cement

IGIR R R M

@e oll Well cement

-y
s

@) Expansive cement

TEmperature at the time of testing = 2!5":—15 c
Matreram *fi-6f pigment in Colow- of cemert =10

“The weight of muancsﬂq Should not Le grester then. Sl

e
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Y&t of Cement
nt
frneness fesy - —

2y ChECK ProPer grinding of o

. Ement £ Cementing y
_'._—_-_—-_-—.-_‘_‘ﬁ—___ m 3
Mt O Sicve maihos @ T o
A Permnnhmm method
#‘_-_._——.‘mg . ___'_'__‘—\—-__________ - ﬂ [}
...?Fd l"\:'i\-ﬂ. tt:‘stdhu; of: Opc Tement

- Should hot be Frenter-
l_‘f.’_uf : AMPlE Ih TS Sleve no Jo™micron
@cen sistency. 4egty

MM = 1500 micron

~> Find the proper amount of Water-
> performed Wy vicay's Qppratus
tength=40-S0rmm -5

0 be adicd 10 the Cement,
Consist s fplunger "Diemeter 10mm

(@ Soundnesstesy

—>Find the presence o} Uncormbined Yme
Which causes the expansion oF Cement.
—>on< by Le—chatelier's apparatus.

$ Magnesia th,Cement

—> Accerding 40 Tos, Expansion = not exceed 10™m, Porland cemed
@ setting Himeteat
~ Pone by Vical's appratus

Npes of cement ':I‘nHTutl rﬁi:a;.l;;ﬂh--s; ‘Hme F{nm‘gﬁ_m.u = L
ﬂnmg. perHand Cement 30 600
Porland Pczzelana Cement 30 600
E;d hatdening. cement 0 600
| Siphote vesisting cement 30 500
-5-;';_2!— Sulphate cement: 240 (4t 270 (430 min)
|t heat cement 60 600 s
_E.la;l-_ fuwrnace cement 30 600
m setting. cement 5 40
mluMinq cement 30 . €00
_'Eﬁé portland cement 20 600

i
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@ Tensile siength test

~> [Tested by Briquette testing machihe. _._"?,'*,“l"-;i
> ’@E‘man’f ¢ sand raHo 1!3 lmorlol-J N

1955 then 2orglcm? ¢ 3 dug — not less then 15 kslcm_"_:-_“."“
€) Compressive sirengih test it ' I
-> ®tandard cube made of goed porHond cement!'d: Sand Tgigas "bHu—(_J
in tedp 1!3 —> Bize of cibe muuldi= 306 cm Jir
— fDofieby compression tesHng Machine
—> Cuhes should be kept ot Mempertfure) 23% 280« - 7
— fompressiVe strengid after 3 day = hot les s dhen 145 kglcm
¢ Fday= 135 Kg|cmZ > TThree Cubes areitested "' ()
'@ 'Less of ignition test ' t
—> Loss of ueight of cement 1 gram of Sample Is heated !

@ standaerd temperature —> Loss of ignwion = not exceod 44
- _

.

ManuPacture of cement Fr off -2
@) Dry process

M

—> Limestone ¢ cloy re Jround separately. 4o fine powders’ '
by a ghnding mi ¢ mixed {ogether in desired pmpﬁmns

—> Woter(abowt 12¢1) is then added ¥ the \-e-sumng_ product is

dried ¢ brunt in Kins.

— Clinker obtained afterburning 1s added 35 1 of SRPS"'"
$ ground +0 fine powder:

— “Tis Pinal Product ts Cement.
@ Wet process

— Limestone is ground sepatatery. -
—> Cloy moterials are mixed uHh Wetet in wagh mills € ‘5+°“'E’3‘
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- T
eXEME ey Procees
: ic eq T n
m the Kin necded 49 o + ©easy .
f,««-——— - — [ Baser 1 —
mm-,u-Fnci-u‘l'E- the cement {g Shael
L —

5 More €condmicany . > Less
=

Molsture cotents of 4 \
[yHish S Pelletsis Mpjsture content of 4his Sty
iﬂ‘ \ s <30-50./, ,
5 Amont of heal required 1s —2 Amount of heat required 1s

Jower: SD-TC‘I,“-“"EQI Aywer 'F“e'r mghch S0 h'.:lefll':d H&hef—%‘ﬂ

A Steps - : W —

 Treatment oF vaw materials: . |@ chiection of vaw materiars,
&)Burn'tng, 0F dey. mix."

Q¢ @ preparation Sturry{ crushing,
@ (rinding oF Clinkery grinding. ¥ mixing, o taw waterials)
§ Packing ¢ Storage. @ Burning, @ trinding of clinker:

. ' Y

specific surface

Tyres of cement OPCPPsc|PPC | LHPC | RHPC| SRPC| -
specific surface qreu{Cm";fgn;] 2258 3000 | 3200 | 3250 [4otnc | -

Flash seb T4 1S +he property. of concrete by Which Upper I
E Cohcrete becomes hard Without Setting the innct- porHoh-
:> Tis eleot is Tound due Y0 the presence of - calcium gluminde(y

—_S_e’l-ﬁng $ hardening of cement

: Twe chemical reaction betuween cement ¢ Water 1S Called
mruﬁgn of cement The phenomenon by Virtue of Which the plastic
Cement change inte Q Soiid mass 15 known as ‘setting: of cement.

— he phenomenon by \irtue of Whichthe elements paste S
m\:e\ws Ee’rﬁng. 15§ known as hardening: of cement.

CamScanner



e ——

" Sirength of Cement

—
Alier Months |,/ 3 6 s 4
- 207 300. | HOI Soefe
Sitength teduced | 20
L -
d ]
L |

Freshness of cement
a e Golbur of cement is uniformiy. ‘greenish qrey: .

~> A handfu of cerment, thrown into a bucket of Liter, #lmﬂs.

-=r Hand 15 '{hrus-}ed ik q bag. of cemment, H Teels Cool P H-

feel Srooth.’ ' |
Speafication of Starage cp%nngpobl- of cement bog hq

HE|3H of cemert bag = 18cm

Areq of  cement bag = 3000cm™ (4o X F5)

Space between plle = 1:6m -

Space from Wal = 30em ¢rainimum)

Height from ground surface = 20 cm (mintmum)

Pat‘:kmg of bags = S0k3 Per bay o .l

No. +of hag Should No} ‘be more then*15 In horizontany <& 16

in Vethealy: —FWide 3m — Height <+ 2:Fm

“Transport With help OF Hruck, dovry < dracto- ete,

T —

)

- i~ri4
Fmicture s Aded Lessthen 5o
Tre (dmixdures trethe Materias octher 4hen the basic
ingredients of cement concrede added +o the concrete Mix
4o Improve Certmn properties, like Strength, durabitity , Morisbiltty
— “The [additioniof admixture 1S dihe immedigtely, betore o
during. Mixing.. ~> Avatlable hoth powder- P Qqueous SolwHon:
Functiens 0F Ndmixdure s Erem
—> Tmprove s Workability., Strength ¢ durabitity . -
~> Tncrease bond Sirength bet” Concrete @ neinforcement:

B—
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,-,. -J;um‘"“E- the Woter p Pi'mh -

Zfetie= Sk S
'_',? R nkage duﬂng, SEH"“Q- of mortat-

2 ke %y Reduce bleading, ¢ Seregation ePMlects of concrete,

~5 -To Produce colour of Concretc,

S 5 T deCrease Weight of concrete. Fa =

E Rdmtures (i Fresh hardened concrete T qad i =frs
'—'[E'Pe-— o}t ﬂdmi)(-l-llt't_.""

- Concrete set ¢ hardened Quickiy: —> G'tcneru‘ll!.l- Usedlin
cunsﬂ-u&wn i Cold Climates —» Reducai Utimate strength 4 inital
setting. time of Concrete. —> Examples Rlurminium £hiotide,
Sydium Carbonate, Calcium Chigtide, Silicion Flucfide otc.

@Retarder —> Increase Tnitial setting fime ¢ hardening. Hme

of concrete. —> for long distance —>EXamples calcium Sulphate

{CI:SQ.._Q qupPsum, Sugar; gucese, starch, celiulose —vRdded 2=3..

@ plastici=et Riso! Wate reducing admixtures*—> Rdded o Concrete
mix!Por* Making fmor= plastic Without any Arther adition of Woter.

Added beww 0.5/ —>Example Sait oF hydroxylated acids.

@ Air—entering agent Example! Resins, fatty acids, oils, auminium

i "ch:' powdercd €tc:
© Blecding Qgeht [Example pavatfin wax

i Red oxide, Terrous oxdes, Chromium
@_E' lburing agert EXamP bl > - loxlde

]

BHCK

Bricks are the smal, Solid Struclural unik of \'E-'C"'Clng\ﬂﬂr shog
¥ Convenent size made'from sueble types of Clay hardened by
+he heat o chemical action. |

Clay ¢ Cloy p\-mluc*’:s '

k]

et |
—
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Date: 20 / f

s-l-une

f‘ﬁﬂdﬂ
Br“:k L -"

~>Lighter then Sim;‘ﬂv’”}?mﬂf'l"ﬁ WH"%E“ brivk. 1
> Made ok Clay. T | oktained Hom fotk. 'qf

= SpP- ﬂ\‘m*ﬂ--?-ﬁ'l_.l,:"f
[ Spe Jrovity = 1.3 = —
> W0l GhsarpHon — Aess thenasf-Water AbSEpHDT =Joss ey
 [Sless durane then stne. - [~ gh durabie then brick| .., |
: ' > 1o uniform lour 2, Shupe_-é‘
L5 Uniform Cotout ¢ Shape - ¥ IR i _-3
> Ab%otbs lesser heat. - > fAbSorbs mohe heats; -

[>overai cosk of manyFacture-is desg->0vera cnﬂ'ﬁ‘ mnufaciure is H;hj

TBriCK:Earth Brick earth is the'mixture of ‘cloy < Sand Which Lihen
Mixed Wih Weter-becomes plastic ¢ Can be €asiy. Moulded.
ais dried withouy Crocking. < Warping- R (T

:  Tnyredients of Brick Eavth :
“rigredients | Compp. AFuncHon o ety
Sitica (Si62) [ So-¢o [ mauin ingredients. ~> Retain’ shape. i
— :15'1%‘*5 durability. — preVent' Shrinkege

¢ Worping. Excess;Britlefweak 1
Mumina (fl9s) | 20-30 > Provides plasticity -5 Makes: brick had oh)
drying. (Excess crack ¢ wap ¢+ -1 o 1Y

Lime (Cat) [ < 101 > Reduce] shrinkege 'EXCess mel ¢ loese its(;
shope. '‘Resulk “Thoma brick , black (olour
Tron 0dde - | <74 |SIGIVE red (ovur jExcess dark blue el

(Fe209) ~> N0t present in the Form of iton pyrite |
Magresia <14 [>'Reduce UWarping & shrinkege . L
iMge) Excess Yeuwo Colowr, decay (4fea)
fAlkalies < 10+ |[For Quick Setting. Relg4o mett the brick:
& ’ |
Excess| efigrecence. s

r
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£ Harmiu ih?f?rﬁcn_}-:
ﬁrcdi:ﬁ#ﬁ

‘7““5&1-:.:15:33-. —d
rarbona CCOUS | Brick blacyk

atter

o Barite | SpIi +he brick 4o Pieces,

Ea;ﬁc matter | Brick Perous 5 B —L |
“T,Ew.r £ Fravels| iPicud 40 mix fRESU} hen —hemogenous h-x{
fulphur - Brick disoolou—

Water= " | Shrirkage dwing: burring,

o 'ﬁ‘i

Manufacture of Bricks| Preparation of Brick Earth
_@_Un- Sﬂhnﬂ: =+ 15 the process of ¥emoyal of fop 1aycr of earth
(== 20Cm) 4o get the Soil Trecfrom pebbles, gravel, Foots etc.
@ =ig3ings =+ |5 the process of excavation oF Soll by udding.f:%%
Qsh, Sondy, 10am,rice husk etc. -
@ Weatherind T+ 1S the process of exposing the Soil in open Weathe
aMter mixing. Smatl amount of Water 10 impreve plostictty ¢ Strength.
@ Blending, T+ s +he process oF Mixing dhe appropricte construent of
brcks Such as Sandy earth,Calcariols Corth ckc - EXCeph Woter
B Tarrpering T+ is the process ofkl‘h;_g?g the soil f:"t“'ler- bg‘%:ﬂ
ef men cr pwmin- — “The operation of ampering With PUg M |s
-I?hgwn as ﬂ)u_gginﬂj. —y AN -{-nmper"rﬂ waier £ Hher substances
are mixed +ogether 30 rnprov e pln&:lirin‘u « duubility of brcks.
® Mouding Tt s Ahes process 0F making: the bricks of \req,u‘we.d
Shope ¢ size Trom the Jampered or pugged da- — nguiding

; 4O tirotnet @R
dine by ether— hand oF machmne. Eﬂ'h:t‘c’@ plaske clay @ *ory cloy’

@ rying, <i-is he proce=ss off remove the mMolgture to Conttel th
oL ‘ o ] Slav
Shrinkage, Save fuel 4 4ime duving, f!.l'}]mg.. Emf?mg;
-@_Burh'mg. “Wiree stage @ Dehydration (400 E-acl'c)
o ® Ovida¥ion (658— 1800¢)

A vinificeHon (900 1100%)
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":r"md;f s PN
‘=3 KNI burnt n&@'ﬁs‘r Nz clﬂn‘lp 3 me' ‘Lu'ﬂhﬂi- i hht':lii

Toees ob kit - (Pazabah: - _
@ Clomp o open Kin ~» Temporary structure
® Tiiermittent kiin = permanent Stru chure — hﬂ'l-@nhnuuugm

6) CoOnRnuous kin —> permanent SHucture - Burming. Continuoys

tow uulr' jal-co chimhe =15
E\ghes of conHnum's kmﬂ/" Eﬂnl‘mmw&ﬂ;

@ Bun's $+ench Kiln Shaped ENiptical [Rudf Dry Seasons only '6ofk

® Hoffman's Run [ahupe[ Circular— Runf Fun 3e:q1r-|plnce,' Over ground
® Tannel W = Wightinia cost > Chimneg R = 3om

548 ‘20 +ones Coal are 'heq,u'tred Por burning, oF 100000 bticies.
—> “The amount of fuel Fequired] for burning 0F bricks |is;'
0:0F5 — 0+1 T/m?(Coat) $0.L —0-15 T|mT (Wood) . i - 10T

w2 - Classificatien of Brcks HIE NG
[A] oh the basis of Eleld proctice ST
@ First Class Brick voasdie e
—> "They are Well Brunt £ Feqular shope + size.
— Hove uniform fexiure ¢ Colou (deep red Colour) ;0 - 10"
— SuPficiently hard € Sound.
—3 Mininum crushing strength = 105 kglcmt HoENfomZ
—» 8peafic graviyi= 1.2 > Metallic Sound
—> (Weter abserphion CaPacHy = hot exceed 15 1 | fi’n—-aqr-l-")
— Nt break, dropped Prom height 1-2m.
,—> Size of brick, NS = 730 X115 x53 mm. NIRRT L&
— Used/in masonary Pleoring., facin g Wovies.
@ second Class Brick
. =5 “They ore Well brund® -hu+"il-'§eautt1r- shope P Size gialiise
"7 5 peeshok-have untform texture. 4 Colows
—~-Not 80 hard. —> Ringing. Sound” TR
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_,?mmm“m ﬁﬂsh‘ns E*Penm Fo kaf cm FHi [

—iter GBSﬂ}-Pﬂﬁ-, Copaciy = < 0., . .
'_’_‘_;ﬁps?d' N \nteror Walt Construction. o

@'mu-d class Brick

ﬂj‘: = Under burnt ¢ Ayreguier shape ¢ size.

> oecs Nt have uniform +exture P Velowish Colour

— soft = 'Duw'sound

i—mtmmum Crushing strengii = 35-70 Klem2  3En[mm2 —
_sidnter Qbsﬁ\'ﬁ"lﬂﬁ CGPQC;{-H_ = <254, FN[mm2
SUsed in WPerior’ 8 temporay. Structure,

@ overburnt o Thama Brick

'___;._'-tﬁeg ar= OVerburmt ¢ irrequiar Shape ¢- size. - Brittle
— Dark n (i~ —> produce metaliic ringing sound.

— Hard ¢ Strong, —= Crushing Strengi'= - 1SNjmm?2

— Used n agqregate Yo (oncrete toad metal, Lining. material
B] on the basis of use

@ common Brick Used for Riing, hacking

_@TFGCing, Brick USed in front of building Wan. Good Qppearance
@ Engineering Brick \Used/ —> Strong, impermeable, Smotth ¢ hard.
KIon +he basis of Finish .
® sand Face brick (smd womt) @ Rustic brick (RRYe olour Tsamm
@ Oh the basis of Manufacture

_ED Hirdmade brick ® Machihe made brick

(€] on the basis of Burning ~ //Clinkers brick

D pate brici @ Body BHCK 1 @frch brick I _
Unburnd el burnt © oVerburnt ]' ‘

—_ 1

— Gt - L

—_—
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Aman

“esting OF Brick 1
@ Compressive Skﬁ‘ﬂﬂ“h test

—> mintmum ho: o Spemrﬂeﬂ’ 5

Note Bool

Date : 20 , ,

-~ SpPecimen brick 1S m-]rnersed in W

—MFmg] of brick

15 Fille

in woter Por 24 Pnu?{,l,':“‘,:

In domp Jjute bags Por 24 hours:

4 With 1573 cement maﬂm— mf?('ﬂﬁ?a,

> & then tmmetrsed i Waer Yot

32 days.

————

. —» Specimen [placed on com

Presswn +es+m3, Machine:

—> |Load is applied at uniform rateof 15-N[mm* per Minyte,

—> Maximum Yoad is recorded: (specimen Faiis ?ﬁn

— |compre ssive sirength = ~ Maximum L9ad - G+ Fajiure:

=)

——

Loaded qQrea of brick |

@ Water absorptiontest

3

— 3 -5 samples of bricks are faken:

— T+ 15 dohe of 0 fempernture! of 2% =+ 2°c

_s ~The specimen brick is first \-Ur‘z'-lghl'ﬂd d\:!- gt f

— Then Immetrsed in Woter fFor 24 hours.. 107D ]

—> T+ 1s uejghted agoin. ‘Wl

5| ater absorphon. =

©)) Effrescence {est > Measite; White priches - 25 MM

glfiore scence| Nil sight [ Muderate | Heavy. Serious” |
(deposits) (ubis nokHound | <107, | 1050+ [ = 5p-/, éxposcdm
@ Warping. 4est Check bend @ twlst of brlew, + 7 __I_J__L

-

Size)

"Mortar- —10mm i

@ '.:I?tm:hswh'l-esi- NS = 230mm X 1158 mm X 53 mm

IS = 1scmxg¢mgywﬁ4cm

(N8, oF brick, Ms @n) O Hand made] — S

e

® Machine HMade — 530  [Goo

g30' 8
-
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@Uﬁder bUrmng brick Nbsort -
.---"‘E__bummg - T oty Redice Sitength
On\! o ik IProduced] sofjen mas s I80sd shape
= chuff brick
g Covl Waterwmr, Crack ur delormation 50
@ glack COFE =% Carbon ™ biturinous matter-m& oxidaHon Zrar
Trpletcly.
RISl Yemved STET s\t improper- burning T mirer T
@cmcks o Check s - Reason Excess of warer ¥ lum -ii;'_ lime,
=S
@E‘H'l Shce =» brick ™ White o qmg_ sol dt-pcsmun 124
‘mgﬁ Rikaliess present in Soul.
@Blﬂﬁ‘l‘mﬂa = Brick SWollen qﬁ'ﬁ}.’fﬂcqsm EXcess of Carbonaceous
votter € Suphuy- Weak in sHuchse
=1
® Lamination —¥Reason Entrapped air in brick (Reduo= Strergth
@ SPots = Dark sulphur spots due 40 iron Suphides.

Some Othet TYypes of Bricks
Fire El-;cksze'?’rEDl-ﬁt'u. Bricks
— T4 is made of ' fire clay at high +emperatire ihQ special Kin.
—ICrushing Strengti = 125¥glcm?  ‘Water absorpor = S—10°1-
—:rﬂscﬂi combustion Chamber -1» Chromic Natural te-?mc%m;q. Brick-
- Foolomit-e £ Baukite Basic refractery brick. —>Unit Weight = z"’“’“ﬂh
_Hiwow Bricks
-—) Volume ot less then hatt of the gqross Volume.
...,-> Used] Non lood bearing Wol £ ornomental Works.

Other -.".,.mp&-ldnl Terms

‘Tennco'r’i-n = Tt is ﬂﬂ’kﬁﬁe of fired cloy or earthenware.
Modei by mixing Cloy with Water; Sheping/. —> Burnt in Special fiin pam
Mu#&a Temperaiurel 1106 — 1200°C, (Used Pottery, scuptur

tw decorative Oblec s, -chitectural featuras, Inu-.id-.ng_ materic
such as Yof Hies, bhicks etc.
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Sutkhi ~> Forrd of powdered brick. >Made by finely
_Eﬁmh'nsp bumnt Cly. bricks. —> Miked with cemerd 40 Crente
Mortarr — [Subsfifufed Por sand —>FTmprove Hrengh £
durshitity o concrete ¢ mortars iReduces Shrinkage 4 (rut_kE
E_IH ash '-ane' Poudery sukstance —>Produces dll'l'iﬂ} the
Combustion of (oal. —>Used as a partial replacement for
Cement in concrete . 'Impre\;d ‘S-H't'nq-l-h 4 rlumb'-.lhy.-.-»r
‘Riso useq production of bHcks,as a Sou amendment ¢ asa
Companent in the production of Lightueight aggregates,
Porcelan — Type of ceromic material = Made ky heating.
_Materials, +ypicany inciuding. Clay in Cembanation With Cther
minerals, & high temporatune. (propertics: Hard, White,
ﬂnnsluc:en-l- [umﬂ?]ebg:l;;%l Surface . —>Zeto abserphim.
Used/ Dimnerware, Vases (fezm) | Fiaurines (F7) 9 decerative

A Sopsel B

Bricks Bond T } ?-
—> PoHern; in Which bricks are 1oid 30 Form a Wan o other
Structure.

Tpes O0F Bond [EXxplangtion;

¢hetcher Rond > Bricks are loid as stretcher—cnthe face of the
wall« —'Used for Single: brick Wanl of hatf brick Wau.
~v Alse Used For Cavity wWan as less cutting required
Meader Bond |- Bricks are 10t Qs header oh the face of the Wall,
v Usexd| for- the brick Lian

English Bend [ Oricks are daid by alernobe course of heoders
4 Stretchers. —> SHrongesk bond § Outry heavy lovd:
5 icommonly. used For all Wall thicknass.

Flemish Gond | Bricks ar lold by =ach Course alternate headers
¢ sfrerchers., —yMore decorative.
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Frog - —%m'gs-m oh the %p of Ahe= brick. -*?“-hﬂt‘.i as a ey q

Hme oF daying. of bricks. ~>1Sizey 10cm x4-cm % (10-20)mm
{red Rdvertiserment of Manufacture @ reduce Weight.

Brick Nogling. —> Construction techniques — Bricks are firina,
“Moden frame. (PUrFosel Pirovide additional Strength & Stabiiity +o
buitding. Wan o <<iiing «

Guality of C.00d Brick
D shape ¢ stz= > Uniform in size, uniform surface With Well define:
@ 0ot —> Coppet (Olour e
@ stugure — Fine Compact < uniform structure.
@H:mln:s-s - Sulficienty hard ¢:hot be Scratched by {-'an_ernmt,
@ Pporesity —> Nt Qbsork +00 much Water .
@Strengii — suPbicienty. skong. @ het Crack undet-J.ﬂadm*;.-
& Durabiity — Not damaged by dhe Evironment.
i® Resistance 0 Pire
@® Resistance 10 cHiorescence

Nite | Compressive strerfgth 'Hand wmaode brick = 30— 1Sokg|cm?
Machine made brick = 4-50 Kg|cm?
"~ Normany, Height of Chimney = som
—> (ala=zing: I used 1o Make Corlhenware Imperyieus .
—» Mamper; —> Metal plate —> Used (10se or 0pen Chumney oF Kim.
L5 purpose Regulate the Flow of i In lhe Kiin during. the Tiking proces
-+ TInternal Size of mould {ake SNy, [about %) grenter then brunt
—a- Hughl- of woll Can be rmsed in Ohedugr @ stone masemy. = gocm- i
' v . @©Brck masenty = tsecm.
*-% Wt of One brtckr- 2=3K3 — Yowme of one brick = 1630cm®
> Density o (orrmon ted bACK = 1,620~ 1900 k§[m3
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Pﬂlh%s 99 Vurmshcs ! il poﬂ

Paints € Varnishes are used 4o protect merdls, timber or
Plastered Surace from dhe Cotrosive ebfects of Weather, hea{.
Moisture o gases. They arc alsoused o improve 'Hhéti=7

e

_Elppe:t‘t-qrce ’

Pt )
Tt is the Pluid paste prepared by mixture of base with
Vehicle, Pigments, thinner; drier; aduterants;=kiender ete,
jﬁ‘-’fﬁmﬂinh'o?-paihﬁa) Decoraticn purpose (2) conseryatich
Purpose (@) Hydienic purpose @ Prevemnts from Corrosion.

Tngrediens of pamts L %
“Inyredients "~ FunchHens K
1. Base 5 Bedy 'oF paint. —> A1 Called Oxides of metat:
> T+ gives q thin ayer (Fim) Whichprotects
from' Wettheting eHect. = Tt hasibinding
Properties. — EXample] Used ofr Livodes
Sutface — White lead, ZInC Lhite. Used ON
Metal Sirbace’ — Red 1ead, Tronh oxide. . oM
—> Alyminium powder e4c.

2. Vehicle  |>RIso Cated) Carrier; Xiguid, drying. oil- |
—> Ttibinds based pigments jogethet:

7 Tt 'Spreadihe base (verthe surface-
—> EXOmples Linseed of (mosty: u-sed) Fish mt
Jung cil, nut o, POPPY 01l =%c.

3. Pigments —>Gives Colowr-t0-the Paint. > = ECTTT r
> White Colow —- Bihite lead, zine oxide E

5 [Red Colouy — Red Tead, Tronoxide, Cﬂfnﬁhe%
|

—

> BlUe Giodj— Tndlgs, Cobak oxide.
Nn-le leathetr resisiance @ =zinc White e
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—>1Browh Coleut — COPPer oxide, Faw § burnt umbe

-

—>Gircen Coltur — Chromium oxide, Coppet sulphalte

[=>'8lack colows — Lamp black, Vegetable ¢ Iory. blalck.

A EAR

——

—> Yello colou — Yelio Chirome, OChre, aw Siena.

4 Dricr > Thihelps 40 dry4he Vehidle, — r— 81f-
' | > Exumplel Letharge (mostty used), zine suiphate,
lead Qcetate, red Lend, Magnesium.
. Thinner |- Rlso Called| Volgtile Substance (215 o< )
" (Solveny) —>Makes it's application easy ¢ Smooth £ thin.
- [7 Examples) Tur-pertine (mosky used), Peireteum,
" kerasene, Sprit, Noptha, water etc,
§- Rdultetrants | "Therease Weight $ durability. Reduces Cost

“(ihert Fiier)

SExamptes 5 Rluminiun, siiicete, moghesium

Silicater, Calcium Carbonete, Barum suiphate, 0, 4,1| . 4

% Extendet-

s “TnCreaser Volume [Examfles’ Silica,+alc, Jupsum

Note imore’ poisonous’ — Lead paint

—

. Tgpes-of paint bl

Types of pant Uses il Ll

DMuminum pant  [>ResisH High femperature —Slsesi ol $ gas

storage-tank, hot Water pipes, etectsicar €11 14

e 1 |4el€phone piles, Siips, metal Yoof ete:

@ Askestos paint | Fire Fesistance —-prevents; leakages, ) (-

_@_ H‘rgh — - Fﬂilﬂ'

yses metol voof, guHter, outet Surface of busem:ruul
- High teflective Used; radiator of vehicies. -

@ Enamel pant  |PUsed Timber; concrete, metal etc-

@ Cetunse pant  [PUs&d in expensive moten = 8 r

© ol paint -

lsed] Rir-plane, ships, car etcyjihos ortd
= Ordinary. paint, <asily available, chegppsid

— Used! Ay4ormabiles. - J
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D Emuision Pu {Usey§ concrete surfece In Wet qreq.,
@ Fluorescent pant >+ has 'Shinding- properts. 4?&&:1&@
@Ctm'f:n{- Fulnl,. l&gs"q Llh;-l-é cement Hﬁfﬁﬁféﬂ Wat e
L [>Uged) Concrete tace, Plistered Suwfade
@) Phstic pant |- gense in natire —> Give Very aHiaetivg

‘ Looks, fUsed Awdtorium , Showrooms, office eie,|
@D BHumen pant ' | T+ givesthighly protective dayjers
B —fiSedj Under waterpipes |+ T
@D Casein paint  [=Usedy pltsiered Surface, Wall ¢ Ceiling.elc, -.l
@ Zinc 'paint  [5iSed Tlurmindtion of mops

Prepatation of painys i i £ By
@ First of an /baseis {’tﬂe-.g_ qFdimd ' With the help &PfrnultdF L Oy
Ithen miyed withehcle. T+ Qives thick paste.
@ Then, tis dhick paste 1S mixed With tHnner - T4 [AWEE g 1F
Consisd-=nt [thin paste. f I i
@ Now, Separately grund Pigment &£ driers.
@ Then, ail ghtve three pus+c are mixed < igive ' pcml-; )

frri ] b 2ol
Detects in pqin+ Ll
@ Blisteting —> swelling o} paink iRenson’ CTH ot o 01l T FH
VIR S&T W Paint SUNACE I G- Thater T peeling->case of nishre
@ Chaiking —> Cohservation of pant-mte Mudertorm (Reason: pmhl-m
ml R i
@ Checking, > Bsrmation of CrackS'on Swiace of pamvceem) |
~—>{Reason/ Paint-3T tensile strength &R Ty pum-l-m
Qppy I Crazing, —» CYacks Smal areq T produced S|
" Grecodilind. ~» Cracks 1av3e areawn produced 7

@ Cracking. — Cracks dzvelupedmm Ahictricss b Firl~
fREUSON Paint T driet vITaT 3T T

S
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@

@muaﬂ*brma.-m.une layer of paint Slide oVer the Grothey,

SRETS Hord paint s applicd sver a Soft one orVice Versa,
wma;—? Ptachmient of paint fitm Prom4he stelace.
_@Ei_s coloration v Hﬂfﬁgﬁh N $he orginal Calol,

—

Varnish
"~ is 9 homogengus misture of naturel or synthetic Fesin with
golvent ¢ driers = Narmish dries o}l ¢ leayes a 'H“ul'lqurch’fal-
semi—Hansparent Pim 6f resin. — T+ dies Wt Contain pigments.
Fl.mchm of Varnish@ protects the painted swlace @ hives
“shinning. effect 10 +he painted suface. @ Gives briancy 48 the
Wooden Surface, photagraph, map etc

_-l:ngrédincm G{l \arnish = lac, shewdc, dammer
Resin—> Principle constifient ~>'EXamplesy Copal, amber, gum, mastic
1 ine oll, methylated spirtt o
Solvent ~—Examples Llr:aeﬁd UII."‘U\-PE:'I-HHE.‘ i1, methy P o
Drier—> {Examples Lead Qcetater, White Copper; Letharge.

—gpes of Varnish
Tgpes of Varnish [ Explenetion
. @ Gir Varnish 5, Resin+ Linsewed 011~ T-pentine - drier
> Dricd O Very Slow. — Mt durable.
yUsed! “EXierior € Tnierier Surface.
- tEXamptely Copal Varnish.
® spinit Varmish [ Resin + Melhyleled Spivit —>Britimt Sppearmos
: > Dhies of Very Quickly- — Le'ss durgble-
—>iUsed| dmterior suface . ~>igy french potish, L
@ Fist Varnish —> Cive dull gppearance- -
B —> Wsed] Timbet for protection:

L=d

I:,TJE

:-.
L
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@ Spar Varnish -*'hchg.. ninoture as temperature, Hse:,, 5

[Sfhsed] Spars, Exterior Park oF ship, boot

® Water \arnish, . |- Hor water -+ ammonitm e4c. : r:‘;"-
s fised) photegragh, map: e PO :‘I:"‘:

® Turpentine Varnsti> DHes oPf quickty ~> Less durable then |
ol larnishitged Metal painted Suface |
.- N . [ Not-so.tough.

'f@ fisphalt Varnish, [Wsed) Fobricated Steel Wirks,

—]

i
———

4

Distempers —>RIstiCared Woter paint —>fobtainSdkg I
M;xin,ﬂ,. White Chaik ¢ Water fBas& chalk Thirnes Witer ., - |

Muin principle Constituents; chax . {Removed by Water .
—'Less duables {Use) Temporary. ¢ Trdenor surface.

~—Net €xposed 40 aGtmospher=. ->%or Cotourd Used 40 pigments

- .y

Bitumen S Pt By

Tt iS a/binding Material, Which is in thd OF Semi—solid, Sfate.

ProperHes of Bitumet "
{Coluti Block SHte semi- solid Sp»Iravity 1.09 Soublesm -0
Carkon disuiphide, Carbon +ela chisride, Chmhu-Futm henz."ent';“r;. |
—> Non—Crystaltine Solid —a-‘ingm-; Moterial — (geks gui'-}cil'
as +emperature Fise. —> Cﬂ"rchfafr'e at 200°c —>- Ductile in
nature. — Chemicals ComPoun® Corbon < hydrogen LA
metived from, Petroleum crude off (e Ror) .
— Bifumen 1s ot affected by ﬂu— ltgh-l- or Water l.mlwmunl;"}_—_
Ut in. CombingHenthey Can wake in ritHe g {Porous -

CamScanner



Uses of gifumen " ¢+ 7 |

"5 Road PAVement = paint formation —> Crack tepairs

", Heat insuletion PUrpose =3 opc, lédrage prevention’ -—“-"B&ch,
— Roof sealing > joint Fitet: ete.

' 1

Classification oF Biumen
[ eneval ClassiPcation
@cu{-bﬂék Bifumen —>"Obtained by E{-{:ﬂiﬂé‘ﬁq. soivent (kerosene
petroleum, Naptha, 3asoline etc) —> Solvent Hurns the bittrnen from
semi- Solid-40 liquid State. — N0 heat is heed before using e

‘—m'ﬁm! Road pavement in (old areq, Manufacturing of paint, Seit
Hunicinous-ares;
' stabilizing q:-mi- 1--

WO

stabili=zation.
©® Biumen Emulsion —>i0bloined by Biumen 4 Water +Emu‘lls{:ge|

—> T% is Oh Qqueous Solistion Eﬁ%ﬁ] ->{Used Rood pavement,
gon Stobization.

© Blown or oxidised Briumen —> Obtained by passing atr o} high
{emperature ¢ pressures fFuricHon Heak insulation tsedi Toering,

Riwfing, Toint €tC.
@ plastic Briumen — Obfained by Biimen -+ Tnert filer (4045 fj

~— fIhert Firer Asbestos powdets —>Used Crack repairs wl‘
© Rut or straigkt Fun gi-umen —Obtained by after dms-hnmg. a
=d penehration, Viscosity. ~>iUsed-without

Crude 0l having rsu,uw

Further treatmert

[ Based on sowrcee @ Najural Biiumen @ petroleum Bitumen.

E] Based on consistency (al 48°¢)
@‘Smld gitumen @ semi-Sid giiumen @ Liguid BHU“"E:"_-_

FH Based ON nipptication (Uses)
‘@ Road ConStruction Bitumen (@ Building Brumen & Rooing BFume!
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" @ Penetration Test

349“(1!#1' e
—Test of

BHUMen i 1! » U

Tjpes of Tt -

Explanation

Eipmeny Penetrometer

#easured Sobiness or hordness Dg‘:ﬂlhﬂeu

WNOHS Relwal penelrolion  [EXpressed —-th of mm
Ve, (30— 40) 7, ed pet Hes TMime=0hsec
__B_PQ_C%-O-—%K% mm Eﬁndﬂ*mmw R8¢~ [ﬂ

2WM — 4mm fHard. .-

~>{Penetration  value) 30

‘Eg 'l:-l-c P

(86— 160} 3,

| Tn 3044, > 30 = lower pene’:rcrhun fimi¢ 1

ram — 10mm SofE

- 40 = Higher

@ Softening point test

(EqUIpmens Ball < Ring. LSy ]

/’-"“

MetsirE] softening point. -

| F4

TTamp eralure hn-msm-,mﬁ E“ﬂT‘ﬁi" ()

TTEmperatire
Y ‘Susceptibiltty

~>'Measured femperatire Ban drops from

Ring. —>dfor gud btumen; seftening

Point = 35°c — o’ a3

® puctinty “ve=¢

!'Equ;pmeh-!—;' Ftand ard hritlue-l-le ‘e sting.

Mochine . Measuh= €longation,before

M 237G

faliure —>fPuBing:rate’, Somm|min- 7

~—»iMeasurecd distance: Bitumen break.

> FFor 300d bitumen' DuTHIe Value =50cm

@ specific Gravity

Equipment pycnometer

Measuresy Specific Jravidy-.

at23%.:

~> {SP graVry = 1.09, (0:9%~ 1"-'!!)5.}'1“‘!

@ \scosity Test

~rEquiPmenty orilice \l{scometer | i

feasur= Resistance 4o w1

s 1!.

—> Measure Interm of.4me(sec). §i]

= size of orifice = 4-mm, 1mm
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@ Fla:l—- ¢ Flh:

EﬁF"\EﬁH PEERH- nTn:":Chs TCS-!-

iE i '- "> Gencraly, \alue= 200°c - :
' ‘@1{55 0¥ Ignition EqUipTERT Hot air oven, Perforated metal Sheif
:cs{- cont-aineys thermometer, Ueighing. balance, -
1 —>Measurer Loss of Weight —> =+ 1¢p

:@___Splubil'iﬂ Test = Soluble in Carbon disuiphide, Carbonteita -

Chloride etc. ™Measure purity oF bitumen.

‘"_, > 300d bitumen! = 93.. solubic (of 12ash)
@Nn’n‘:r ﬂh‘:?urp-lmh —> = 0: 24,
- .ongt rro 16
foaT yyav S
Tile

Tile 1 q:manufactured picce of Pired Cloy, stone o Concrete
fUsed Covering Walls, Fhor; Foof < Ornamental oF Gichiteciural purpose.

Shape MosHly, Squere ¢ rechanguiars

Tgpes of Tiles

[A] Based on Location
@wuu Ties taidron Wl sed! Both side < ourside of buudmg,

T TInside Bathroom ¢ Kitchen Wal Tn gutside Used For cladding.
® Eloor Tiles iLard on fioor— \

@ Rk Tiies iLaid on Root of @ Single Story house.

@ Paver ies fLaid o Covering parking aveq, driveway, surrounding

areq of a building . SN

[3] Based 0n moterals 4 Monufacturing. process -
@ ceramic “Ties rTngredients clay, sith, Sand ) Hraces other natura
gyLStances.

]
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' ;"z‘frrzczr:

mﬂmruseﬂ Remdenhul blh t

Note BQQ__E

Date:20 | ¢

)

dmg, n m+r:hn|- wung,p 'f-lﬂht's.w

“Tgpes of ceramic “Tlles

__-T"?'

@Ghzed Ceramic Tiles

@ Unglozed Ceramic Ties |

—> Liquid:Qass Ceating over the

|« iNp coating: -~

““top of Hies . —Rppearance’

> Appearances Natural ,

Tnfinte colour; fimshes texture -

—

€arthy.

~> Kloter proof ~>roensyi Less

>~y weFer Prosf —>Toensiy Hush

fffmimésﬁ wick

> fTRickness Thicker

> fourabitidy Low —> Slhip

—>Durabithty: More Sisiphls

—> 1COS¥ EXpensive

Fesistance ->itost Cheaper

@ Porescelain Tiies Ssimilar Warceramic Hies » FBU
Tlay graiv more finer iFired In Highertemperature then
Cer@qmic Hles. @18, Denser; Less porous, durable , Ve sistant
40 moisture the ceramic Yiles .

#sed Beth residential & Commercial hufld;hq.-

Q) Mo caic “Tiles iMade o6f Ceramic, glass, Stone oF metal

— Decorative pieces ‘psed Baloom, Kitchen , Swimming,
pool etc.

@ Cly “Tiles Made by Pressing § burning Clay.-

used Low Cost housing, roof of building -

oribe o o poeed |
—Testhng of Ties T 1 (1)
et - Explanation - _
“teneral qualry test—> ket buent o not — Shape ¢ Cotur uniform o hot,
—> Cracks . ate present oy not

C oy

| Warping e st —> =2 in Sdes - 5 diegonal’ | lr
Kater absorpHon fest—> 4 124- 1.

L] " % — . = r] ,
Imension test - Requred dimension or not TR

I I prtn 1727 (]
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Ridrequtes

T Ageregates are thert Materias Mixed With a binding matetiq

(cement,lime) in the preraration of e ¢ concrete.

-

—

ypes of Aggrey

!ﬂe-_:—,

TE_]_BGEEd on Siz=e

T@Fine Aggreqstes

—
@ Coarse Aggregotes

‘> Smat‘Size finer materias in

—> Larger Size {iter motetials

1 con struction-

Th Construchon,

" FES MM s
> Pass 435 Sweve, <<

~{P&Bs’ 35mm Sieve.

Retain 0035 mm S| )
—'Redan . Sieve.

Ly Retain’ 4+35 mm Sieve

~rEXomple Sand, Shne Soreening

~>EXample travels, pebtkles)

| surkhi, $1y ash ete .

brick ¢ stone chips, clinkers elc.

> Funcktory Voldes between the

> FuncHon Ads as mert fiiler

(oarse agyregate are Fined up.

| maierial Fob- concrete

[B] Brsed on shape

£

Types of RAIregates

o

Explanation

@ Rounded Rg3regates

S Voids 32—33 ] —> [100d Workabintys

> Strength ™More iBond Strength Less,

>'Not suttable High Sirengih (oncrete

® Ttrregular Aggregetes

— 8id generates *35 ~380)s > Less korkes

bility —> So Water ¢ c@mentire more:

required for Constant W/ vutio:

—> Bond Sttergth tore 4hen Rounded qgregates

Mot Suidtabie 1igh Strenglh Concrete .

@ Rngulor Agyregties

s Aolds/ 38—<40 o, —> Less Workabiridy. then |

Rounded agyregate —> 80ond BHeengty towe |

—

-

S Sultabte’ High strength Concrete.
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o T Y i, A NOTG BD
.-"" i ) b 0
| o ' Date:20 ¢ ;—-—-...l.(‘
,’579*:61# _—_—
. Bused oh mms-lrm-e cun#en-} .
-TE{PE" of Aqregate Pores Surface j
" @Ueru dry aggregate | NO moisture 7 | No'moisture
1B Iry agsregate some moisture | WO Motstuye o T
~o ® 5“"“&“"‘3@_ "E_S:feﬂc*e‘t‘m Plied with weter | 7 DFy o=y
|® Moist agaregate Flled with watetr et ]
[D] Other Rggregate N T
* | Tyres of NYreqHle| 7 . E'xplqntﬂ-iun U RS R 11T

@ A~ in ~a3gregaie | WUhich Contain fine ' Coar'se’ Gy gregh
@Flukg. a3greatie |[Sffeast d|m=n5mn¢ < (6 %ﬂ"{'ﬂ‘nes

#'s mean dimension
@ Elongated aggregote B PEdst dimension) =18 nr{.i.)*h.;.:;,ei
: I [ =

it's mean dimension :
@ cyclbpean ajjtelate > Size = F5mm. ™
Nile Size off agsregate fo- concrete ~ somm |- |
mass (mcretes — 940 ™mm OF Mohe * ~
3 Fldoring — 10 mm -
_Qualrty oF Jood AAIregate TR -""*"lril
@ strength — sufficient: strerath 4o resjor sip g
@ 'I)umhnrt-g.-—‘: Resistance 49 Weathering., ﬁ?truhmaﬂd?ﬂﬂﬁ
3 Shape ¢ Size - Uml?ot-m , COmpacted, interlocked elecHver
@ Woter absprplion == 20 .

©® cleanliness — Free from Gr,gqmc matter Clay. e¥c.

Ri'l- :q

Test off Riregaie

_a,-_pcs} of Test * EXplanation
@'!It.'mpoﬁ- Test S Rpparatus) Imact t=sting. machine -
—"r'ermd{ “Toughness. |
—
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@c;usmn; test Crushing +& st Mmachiner.
{Find_sirength  dlbs T ()

@Pﬁb'ms‘;ﬁn ‘st %Mﬂ!‘umﬁﬂ‘ los Angeles: chh;rE” 7
. = Find Wear < tear ' .
B @ soundness dest [S{Flng Duraby, m

@Water absorption > =aova |

FES*.'. . . . IR

(@ Bitunen adhesion—>Find Siripp'ms Value

test > IStripping 0J3red ot~ bitumen Tear
WaterTrT 2 ndfr =1 : if

P Shape test svpetermine by 1) of flavy ¢ elsngated:
Patticles Edmtained Int ¢ by s angulut%

At U

Timber

“Timber 15 0 Woad +hat s Used Tot-the Consiruction Purpose.
~> Freshiy. felled Hmbet Consists of 100¢[- moisture of dry Weight
$50°1- moisture of Yotal Weight. (Amount 0f moisture = Amount of Himbe
ESEC!EUI‘I{H}}. The process of feduction of moisture.from Himber |

MHbu;l Jnﬁ_seusnmngr 7 tavod qualiy

@) Natural Helhed —>'RiFdried ic done. — Time t.ur-.sruuan_[g_gmmﬂh
—5 Less efficiert (Reduce moisture Up 0, 12-15 1. *) =¥ EConomtcal
@) ArtiPicial Methind H«:m Method — Controlted heat @ humidiey 1= tse
+u teduced the mplstute Coent. — Fnﬂ- ~> Reduce mojsture up
r+q O+ ~—>iCosHF ->@chemical- FElel:‘lhc:ul Seasonjpgamisg
o Purposes of Seeasoning, YT
—> Make fireresistance — Water proof — Mare Aighty SHrong, stable
T PreNemts Warping, Cracking, Shrinkage. —> rosistant+0 decod-
_‘5_’_3- ‘F““?riﬂ'e"":'lﬂv:s[tﬂhmlac'- —» reslstance 10 eleciicry
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f%ﬂdq ft

' Class by c

E] U] Basexd on Girolatth Mode - —
@ Endogehous— Growt cndblord_ —>EXampie Bombigs
Soconut, paim, Wanut (3T - S —
_@_ Ex03enoys — Growth Sutisaed > EXampte| sal, +enk NENT
_ﬂEndu\—; ‘shi sham —

Types of Exogenous ke e

@ ConiPers | Pointed lenes {-gﬁtnm} Examplel Deodar;' chy

@ Decidugusl Flat Leaves [-Eﬁgrm]stumpﬁﬁ-l-cuk, shisham,bak

_ﬂﬁ_'] Based oh Hodness . o

@ Hard Liged — sal, +eak, shisham, ook etc. TR

@ 'soft Wood — deodar; Wanut, kait Y¢hi- dtc.

Finnyay Hng, ::\((/\;{”’: e \"‘11\{—— outrer bhark
N2~ ~\ " O\ &1_\— Tnner bark|Bast

A K A ) Vi Cambium layer

Medullary bays \—F L\ ¢ %’]’“'ﬁ“ﬁ pith OF medua

~— VR TN\ XS 77— heart viond

’ \%,7—«-3«"2/ L Sap Wipd 107 £ DE

= TRRE: 1;.—,r_r','r'th_.

“Tnternal Structure of Wad N
@ pith TTnnermost part or Core’ 0 Hree 7RIS caned Meduna' /1 (]
@ Heart WK Tnnermost annuat ring, - Al catredf Duramen
mwsiblq%r* Shength, hardness Colowy Darier '
@) SOp Wtd Living part of-timber. Cobuy Light omermast

anruaf Fing, —> ACKVE ¢ Ylnger Part . Functon mnsmﬁ_‘rﬁi
SUF -me Yoots 40 branches.

__——-'—"'?
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Date:20 !

@ Bark OWHETTOSESR of dre AFUREHEN protec —

Firee from extornal injunt orHian

€SV TENEr bark S Live bow,
s : T :
ﬂ b:rmfeoda bark: > Trher bark CoVering cambium lager;
Ty e p— — '
%nmhiu = - Wood between bark o Sap Liods
=1 m layer & exposed 49 Hmosphere Htee dies.
_@j\j““m 'ng. Ring Formed. ntimber, (Heart1100d —Cambium layey)
peFerming Rge of Hree. — Total hoiok domud FgE Age of fpee

@ Medutiary vays - 4 Extends radiany from Pith +6 Cambium Jayer.

_ﬁﬁch‘ﬂ Binds all annual ting . -5 corries hutrients otward: !

~ Defects ot Timbetr P,ﬁﬂsuﬂ :}*Pﬁm_ 'Jﬂﬂ-iiﬂi'iﬂnv
@Foxiness “Timber turning into Velywiseipkied: grournd 1o -
@ knots —> R®+ OF the branch — Annual ring perpend, cular 16 Stems
@Rind galls = SweliekEpar-of Himbet: due 40 improper cuthing .
@Eir:l eye ~> Small, Circultr greas on Woed Surface Coused by i’l!'ld EE{S
(© Bt > UneYen projection gnthe body of the free during it's Srowrh.
fensor| Socke © injury th HS Young A3e. — Dye 40 hardening, -
@ Druxiness —> Top Suace of fHimber ndicotes White spots: .
iRgason Acc=ss of fungi. '
@Upscts — fibres mjured by Crushing. oF Compressiom.
@ Ruptire — Catised dug 4 ihjiry oF tmpack. .
@ Twisted Pibres -> Caused by wind Constan+y turning the +runk of
yung Yree in one direction: |
@ Checks £ Shares —> Lengihuise Separation of W0od |5 knownas
Checks While pPerPendicular +o length 1s called sakes.
@uw 4 lplnt'Pi“Ha ~> deVittion from-Fleiness Req son/ Uneven drg'm:
Eﬁw of stressd shrinkage.  —gpes of Wi Larping, v ;|
: @khtﬂ @ Cup N @) Twist ?:'ri

@ Bow '@‘3"%1"\
B ) B

Vg ding 'Lga’fh of foce .-;Lé - h of fl;:nh'-:ed Crosk —> Across Width => 20 e
E%-‘..... <> e tn knak ol face oy
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Note BOQJ_(_

Date:20 /| ¢/

n‘}r:cm

—Types - of shake | T eupishges (D

O Heart Shake @ Star Shake ® Ring shake |

~> (CHiek's) in central pant.[> Crackg fhom btk - 7 Separaion of anual vy
' Eﬁls&i{gﬂ OVer- malurity > Caused by over hevt =Y CIUSCE BY'5Hrong Liing
: of sun ¢ frost. -
Diseqses of «Timber— vod itk oM &
Ro¥ Rot is a dypes of dissases due-to Which Life o¥ Land
_i't,’dur:es or becomes Useless.
Tgpes of Rop ¢ 5 Reddish—brown
@ vy iRt —Siconpert Wd intoFine Poudet; Reason Lack ofl)
\entilation ¢ absence of moisture Fgency fungus (zary i 0
fReviedy, Lien Seasoncd the dimber  painting. with Copper Sutfote,
@ Wet Rot —>'Convert Whed into Crayish— brown Powders - | 1'-21([_
Reason AHernse Weting ¢ drying ¢ excess molstre. ) ][
Agency Excéssive Waietr (Remedy Well seasoned +he+lmb¢r

< Pﬂln‘|'5 (o o) Y
#E “Termites o- khie ans - mhsect (v B Damge
40 Hmber; Reason’ Dampness. jAgency TInsect, | VT

fRemedy. Ant—termite . - =T

presetrvation of Timber
@Chnrrtn&—? Burning, of Himber sufrce . Hlnd ihserted inside
ground - fPFo¥ects; From White ants, Pung} .
@ Tarriny —> ApplYing Coctof tor-fRuy door & windod Tramk -
@ Painting —>Gikipaint-are Suittkle — [Prevents; from moisture:
(5) Ct-eosoiin:. ~> Prepared BY Distillation of 4a- c—-;(ouuﬁ btack or
brown —> Unpleasant | 31@w) Smer. —~ Apply Creosote oil un-'rimb-ﬁ‘
for Lised pires,poles, riway-Sleepers etc. {_u-{-y_gaq fire places.

. e B Ve i W0 T H o Ml A Lead
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@fs Procesg mﬂnﬁpmaav% --{5:1
m T water: P opplied oVer Aimber:

® 7 Wolman sal ~> Cortaiff 25 . dodium Pvtisd hs . didddium

Toirogen Qr
_}_‘Ef_'fﬂ nbrsenate 37451 gsdium Chromate b 12.5 /. dmr{»r-nphem

IS dissolve

m-c ‘esistance o {imber-

“The fire hesistance of Himber
can be €Nhanced elher- byl i l.mp—-;-gnm-mgg i "With chemical like
‘Phosphate oFf ammonia, aremonium chitride , ftdUre 0F ammonium
phnS'P'l'lm‘e £ Bmmonium SU'IPhCH-E boray & baric ﬂmd 30 dJium

‘arsenate | Sodium4eha— bm—me o be aeslgning. wood 6 provide
5151.1 burning, Constituent . ' ' | 7

j= bie ]
PLY. Wiood -’
T4 1S Combingtion 0} Veneers. —» eneetrs o= -,-:.m:ﬁ:&

# each other by glkeing. ‘Veheers: Rin Sheet off LINd Sticed
Prom lng. —> ThiCKhess = 04 —6cmm. IS5

ltte : Densiy of Hmberd =11+ steel.

— Istrenath of Himberr = L J"‘" u-{'— Steel-

-~ Strength of Hmber mcmse with Increase Medullary ring.

-;r Timbet- (s an Organic material having. Cetlulay Structure.

--?- Defect due 4o lMPEt—FEC‘*' SEﬂSﬂhlng. = hshey Cumh.n&u

~ Moisture Contert of- Himber— FormuWork = - 151 -

-—?iﬂ"scc! Trimbor Formulbri —>-—5 times  Sieel FormWdr— upto So-tim
> Ciood Hmber- Sound = sonorous > Used for Vailway. Stipper = sal, kail
"‘-‘*“'Bﬂu\'tii STRicKNess = < 5Cm P uWidth = exceeds 12¢m

-—“: Sirip MRICKNESS = §Cm «f Width = locm =

-9 Thickness of- flve play Sheef = (—9Imm

:"Tﬁ.:tmcss of lamin bpord = 17-25 mm.
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Note Book

Date:20 / |/

f%‘f et

suu:mg_ MeHmd i R Gl A ki,
@f'rdmur_w Method |Flot Method e
IS4 shik kagesipelar ping . Lzl (@

|- @] -

'@ Tangential Method |

— less wastages. — Meost economical.

. @ Radial Mekthod -~ ¢+ M Wl oY
' => Mayximurs SHrength — MMaximum Wastages, Mg
@ Quarter Mettiod r

e TTearms
@ Loq ~Timbetr— Obtained (atter- Yemoling. all the branches,
@ Batten Piece 0 Sawn dimber Thlckness < Scm ¢ Widkh < Buy

® planik h ou v 1 STRiICKness <5Cm -.ﬁhlﬁ-ll-,‘?ﬁr_m
“@Board - MM b v TThickness<&5cm € Wikdh 3 12(m
@ S-}ﬁi: ETI R | LI 1 n: 1 T‘[ﬁ;cgﬁé'ss_ ﬁ:Eﬁmcﬂw;Hﬁiﬂ'mtm

@ Boutk L VA ‘1 TThickness >5md:didh > 10m

‘ AT TN T 1ot

“Metals < Rloys
fMetal Metal is a Solid material Which is typrcany. hard, shing,

maleable ¢ ductile With Good. Conductor—of heat o EleCtricitys
Tupes of Metals ~> TThey are rnugm:'ﬁql
@"ﬁé:f-’r-ﬁug'Me-rms'; main Constuent Tron EXample Trop Sieel
" Widety: used Different engineering Structure such as
bwtding frames, beams, Cllumns, koof| bridges et
@um-kwuuwgﬂufg matn CONSHHINE Not f-on - — —mql.ure
hot magneHc: Example Rluminium , coppet; Leud."zmi._'l'l_ﬂ_ﬂ“

e
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Note Book

Date:20 /|

e e e e el et il
— = ot —

orf: Tt s dype of mmericl m:erm extract Metals.

mc of e Tron Contenk Chemical Formulg

@ MogneHite (black iron ore) J0-35 | ' ''Fesoq 7

@ Hematite (Red iron ore) o+ Feg03

@ Limonite (Brown iron ore) | 6o 2Fe,03+ '3H,0

@ @ Tron Pghhz {Tron dv:u\phldel 43|~ Fes,

© Sidetite ) do4. Fe (o,

_ | Llnugﬂ—"t;l;lﬂliﬂi—

“TYPes oF Troh s pemove Impm-ih:s
[lPi3 Tron — first & basic Yorm -?!r.‘rucleea Impure iron.
— Hnm-FacM'eq in blast Furnace. -__';;.ﬁinbun ‘content = 5—4- o[
Tgres of Pigidron
@ Bessemer pig. ‘ObtainedFrom] Hemotie ore Free-ﬁw saiphur-
phasPhorus $ Cipper: ‘Pied Tor- make Mild Steel.
@ Foundry [Gray. Pig ‘Obfained frem Furnace —> Sullicient Juel of
high +emperature w1 —> Used for make Cast (ron. \
@Fﬁ-ﬂg’uh:.}g- Pfﬁ_._'.;..-'ub-!-ﬁned From Furance -> SufPicient Puel o+ low
temperoture zm—>Used For make Lirought iron.
@ Molted pig. —> Property between %undru o frog pig. Msed For heavy
(asting equipment.
[ﬂ] Cﬂg'!- Trorn —>Oblained by meling pig tron 'UhFuinr:d'-H-orq C‘quln
F'.rrnuce —> Carbon Content = 3:. — More pure then pig wrori. |
'3’Hur-d $ brittle. —sUsed Siruciural Wotg ¥ Cast iron pipes.
E:]____l_ilmuahl- Troh > Purest form of fron. — Corbon Conteng = 0.15°-
> Sof P easiy Welded . —y praduced by Removing Impuritic s of cast
mwadi Plaote, rivets, Sheet, pipetube, railing, Window Quirds cic.
E_'fir_eel ~> Most surtable buitding. maeterial:
Unit Weight-of stee| = 950 k3 [mT
_E_E___EED{- thermnl expansion'= 11-Sx16-° par°c . _
1“? me‘_’iﬂ’rﬁ‘%rm betuween Cast iron o Wrought froh ..
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classification of Steel I oin
Types of Steel . [@YCAMs(@Hid |@medun B otron "Tool Shem
Carbon (ontent (1] <045 [t15-03]03—0-3 08— 25 =3
‘i!- Mid Steel > Low Carbon, duCtile, malicable {imore clastic
Hhen Wreught fron - —> UHmate comps SArengtl = 200 1200N(my
""ﬁ:nslle Sistrengil = Goo~ 800 Njmw: ., — Rusk quickng.
'— can be permanently magnetized USES Onstruction Wy,
Nuts, boits, plates, reinfarcement: bars, vool Covering etc.
— Sp. Hrﬂ\ﬂﬂi F8 —¥ Tough sof¥ "—"?EQ'S'IIH_-FHs_Ed
* Medium Carkon Steel —> Stronger & harderthen mmﬂﬁ
Steel - —ilesd m::—_l‘ﬁe'-"uughl malleable. jUsed’ metal
topes, wires , garden +ols um‘-g‘_n;n_::ﬂhi),e compPonerts,
% High Carbon steel —> Hardest ~>itess ductiie,fough ¢,
Maleable - ~7 Better resistance Wikak < {ear, shocks ¢ 4,
Vibrations. =5 More difficutt forge £ weld. ]
Ulimate Comp . strength = 1350 Nimm? —> ~Tensiie Strength=
1400~ 2o0oNlmmt, —SUsed —To mare CLi. Chisels, hammets,
drins, fhies, lathe 4oois  hacksaw, blades etc.

e

fllloys |
An alloys 1s a combination of metals o Other Substance.
Name oF Alioy Elements R f—fﬂ |
1.Brass | €OPPET 4 Zinc oFT>
2. Brohze (opper ¢ Tin L Bb-i-::lr
3. Tnvar, steel-+ dickel 64-+36
4. Mome! metal | Coppet-+ Nickel _ sn+T4F
5. steiniess Steel Chromium +mcu=1_ L . 1‘;,‘,_ s o 13;_3—_
&. Solder tead +Tin Wﬁ;
%. (erman siver | COPPEY+ Zinc+ Nickel.
R. Brazing Stider | COPPevr«=Zine+ —Tin 4_,-_3__;

g - ] ]
‘Hﬂ-ﬂf‘ Chiomium is qdded 40 make Sie=l Cavnclin ecicfance ,
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Note Book

Dale:20 [ |

¢. hun metal | WSHCANEH Red brass Conskered B brass ¢ bronag

fontaind 85 '/, copper—t5 /- HP+5Y-Zinc+5 1. Lead
Used Prodice pipes, Valves Sfc.

-io.l.‘fﬂuvnnis;na‘ . EDGF?SNDH. a fine Hiim of zinc oh Steed[iron.
11.Electropletig > Bepositing® Pine Piim oft Nicke!, chromium ,

C cadmium CSoppet— o zinc on Surface of metal

—ﬂl}{e . -—‘;P'ffmih Carkon Steel +oiMmake magnoh= 4‘;"1-
—>ManadiirfiF Skecy is generaiyused Por- axte & springs.
—>i\ied $ tensiiegirength of Jow Carbon steel may befimproved
by the adlition of Vanadiurn .

—> Malleabtiity) Different shope bY heating.

— “ouchiity TransPerred into Wire.

> ™Minimum 0]« of iFon Is available in Hackkond: |

— Red Shevd tron Cracks, When bent due 4o presence of Sulphue
— Brittleness o} Cold 15 due t excessive phosphorous.

-
- '!_I" £

i 'E X{'rq*

Lime B I Ll S R LU »
Lime 15 Basicany caltiurn Oxide (cad) « T+is hot Found in nature in
Pree Stote. T+ isfhtained by/burning. LimeStone at 200°c . oF
culmnu{-mn of limestone u-{-h chalk, Kankar < other ColCoreous sub-
stance. —> Cemenking material—> T Sasy Por Working. -

—> {provides! Strendih 40 the masontry.

i Used -> plasterind. Irterior surface of Wal , Preparing. Concrel
“Tor Toundotion Fiooring. of ordinary. buiding , Washing. the Foems,
Siqb:hr.ma. the soil & kKno#ing. of Himher Woitlks before pmn+m3.

Nﬁ’;e » 5 Tn Ume manufacturing: Juel hot direct comtack Lli+h lime:
Tlore Kin ¢ direct contact = tlame kith == sand mmed ul|+h lime

M os 1n srevent chilnkone £ Ct‘ﬂCF'lf".E’r
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Note ng__k

Date:20 / ¢

] Bascd on sourst:
@'3"1 Ohe= Lime (From Limestone (Uses’ Mor-tar, Fooring —
@ Kankar Limeo fFrom Kankar Uses Mortar{Substuckure) 4
@ Shell Lime (From sheis oF sca animaisUses Lime punning
'_'l-lhiH: Wiach o colout LWash. |
iG] Based on purity raﬁh'f'ﬂlﬁﬂd by B'-“‘“‘“E- -'-‘T"=5+0h1
@ Fat, rich, Pure, high Caicium b White ivhe 17 '
~> Empurity = 5 - Yolume — 23 +imes aller sl k'“ﬂ
~USeS plaster; White Kashing exta? "3 Colow miky White
—> Sound predice; Hissing. —>Confains’ 857, lime stone ¢
5+« 0ther Matetals. —> Seluble ih Watetr: —> Seding. §
hardening. dction are SWW. —2S|AKIiNgG. Complete = 3-4-hys
@ Hydraulic Lime [Water Lime
~> Tmpurity: S—3o:[, — itme; 2-3 +imes oHter Sloking.
—> Vses -for Making Mortarfor heavy masonry WoirKs,
lime concrete, Witk Under water £ Poundation « — Coromy—
Grayish White. > Sound produce Not hissing. — Slaking.
complete 24-— 4 hrs. Obtained by Burning. kankak,
_ﬂm SeWing e — 120 min . — Contain 304-¢F Clug.
Syt 20 s Ty P, of, ‘Hydravlies Linte ' i
@Feebly. Hydrale Line Silca ¢ Qlumina < 101 , Slaking.+mi
— §5—1% min -5 'SEE-Hlna. Hime — 21 doys.
@ Mo:lfahﬁ-ely. Hudmuﬁc Lime Silica ¢ alumina = 16—20'/s
>slaking Hme = 1-2 rs -5 SN $ime = T dys.
@Eminﬁﬁlﬂj- Hy draulic Lime ~> Silica @ alurming — 20 —3¢:[-
—> ‘slaking Hme = 2-S heg > SeH-{nt; Hime — 2—4§ hrs
@) poor oF Lean Lime. ' —

' —» Impurity =>30/. —>Uses( poor mortar ¢ plaster
—~> Riso caned Mgager lime —> Colbur Muddy Wihite

— Palte e mnar. Al ATaree
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—*5'““'"3’ Very Slouly. -‘r}lm-nlrn-s: Very. Sluwly . NG sey

“Under Woter | iNoked or Slaking: dokg OF Cao = 3.2 K9 Woter
Tl Based of Purpose: TTheoretical
@Clﬂﬂs A (Eminenty, hydraulic Lime) = Cao: o~F0'1- = cloy 203
SeH-lhﬂ. firme = 1L—=48hrs. Uses, Mortar ¢ Concrede,

@Z‘iﬂﬁ'&' 8 { Semi hydaulic Lime) =5 cao Foo/« — Clay 157, —,
seHing time=T days - Uses wior--ar, -‘{lnor?ng, # Concrete.
© class ¢ (fat Lime) +> Cap 931 -5 ClOY. 5 |- = Volume= 2—3+ime
‘oPter Slking. —>Uses plaster 4 White Washing.

@Giass D (magnesium Yme) > (@0 ¢ mgo 51 Uses, ploster ¢
@ class E (kankar Lime) -5 cao. 20:[- — mgo 5. 1= “J‘S“"’w“'"
mortar, plaster ¢ Wnite Washing.- %

Nite | dokmal curing. Peridd Por lime mortar = 3 days .
' —Terminology. -

@coarse stuPP = materia of roigh or uneven texture-
© Hydrated lime <> dry powder —> Obtgined by “Treotment of
quick Aime With Woter —>iAlss calied! Slaked lime,
© Quick Mime —>70htained by dalcination of pure Limesione.
Mo caed; ¥ok, vichor pure lime.

@’th.. lime — Thin poutrakte Solutign of Sloked Lime With wn-lelr_.-

@ Lump lime —7 Quick Lime as ¥ comes from Rin.

@ Calcinatioh —», racess of heating lime stone in Cordact with air;

@smkmg_,-a,- precess of- ading waler 10 quick lime 4o form Ew;:;

@Lm-.e Putty. — obtained by * Slaking or mixing.Quicklime With wgter.

—Test on Lime

@ Visugl nspechion = Examined Yor 3. Calovr & lumps.

mwmm;c acid te=<t—> ¥ind Carbonate Content of lime.

® Stundness test —» Find quility. of ime.

@T&u-knbhi-}g, de=gt — know the Workmanship -

@Bnu Yest-> Find expansion € disintegration of bau of _hrne-
@ Tmouriiu d=ot— < 10°7: 9n0d —> 10-20°/-Fal- —> = 207+ poor ~
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