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Lecture No. |

Topic(s) to

be covered Ce mend , ‘D LH’E yend po&‘f

e —————

Lecture Outcome (L()) B
Q At the end of this lecture, students will be able to _ Bloom’s Level
L 04 The term 08 Cemen] and the wses oﬁ Cemend | Remem ben'na
Lb2 'Digfemeﬂ 'ldPE?: o£ Cemend Undw:lmdin(j'.
Teaching Learning Material Student Activity
chalk § Talk Liglen , Discuss
Lecture Notes

Tnlroductions-

A Conuele is Ahe mos) widel wed manmade Consdruclion
maderial in the wostd . T+ Can be easilJ mode bd mixing
a bindfna materal ( lime 07 cemend) ’%ine aaaveﬂm‘e

" (8ond ) and Coatse aaﬁreaajre ( cyushed slone ) end
waler in the Teci_uircd ])meh'on.
Cement -
£ Cemend iga Jinely ground maletial which on addition

O.B 'Tefiuigilc Gtuan-ﬁ%(tj of waler 18 Capable o2 handenin
- f prele o J
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both wnder -t,-ua;l_ér @d in Qiv by 1he chemal j‘Mechion-o—]PiM
CDI’H"I"IHE’HH LL‘.H)'] LU(lrIGTI ) an(, 19 aleo CGPQHP Dg bm)dmg
10J0‘“\€’1 with ap}‘nopnair’ matenalg

x (Hydaulic cement move (ummunl(y Knpwn as Cemeni 1S
one o{’ the exlcns“veld wed baric malerial in almos

all el ?nj}neem'ma ('on%‘wc—lib:ﬂ.) —> 2 markK-.
//%fgﬁewe:ﬂ Types of Cemend and Thei Uses -
= Porl land Cemen] :

?Owdinard -FOH!QMJ cemend (DPC) |
2 PGP"J l—!a:denfng -Pm'“qncJ Cemen-]CR”P‘)

= Porland 5;'0(7 cement  ( pso)

2 Postland Pvzzolana Cement (PPC—>
> Hgdvophubic ;)omHancJ Cemen) bp ¢
> Low Heat Po;.«lland Cement (LHPC)
= Su!th‘P— Rezis-’ira }Do;r)lanc] Cemen]

= Dthe poa of Cemend ¢ — CHRPE)

2> Hicrjh Alumina Cemen?

2 Masonrvy Cemen

= & -well Cemend

\ = Quick-rSe-Hf?ﬂ Cemen-
> FxFondinﬁ cemen)

= Aad - Resichant Cemend

= while Cemen)

= Colouved Cemend .
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* B’IJFMTJ 'Pm-”and Cemend :—
Vavious Consdiduends of an mdrnmar ‘Postland Cemend-

% Limne Céz‘/r)

* Silicq C:u‘/v)

% Alumina (r_;y)

* Calcium  gu)phate (47.)

* Tyon pxide (37.)

* Mnksium bxide (27.)

#  Sulphun Tripxide (1.)

% Mkalies (17.)

X RaPid andenina Pm’rland Cemend] (RBPC) :—
*  This is sy o omhnmér 'Pmﬂano' Cemen']
4 Here Jhe chennlnge of (28 is  less a.nd@wmd
more {fnel(j,
¥ T} heg the ciuali%g oﬁ aHain‘m& hu‘dh Elven(?-;};
J ina  shosd P&lind U§ Jime .

*  ‘Portland Qlad cemend (psc) :-

+* This Coment 1S made b('j in4613'r]nclinﬂ Pm“and
Cemen? Clinker and aranula}ed blast '.Bumace

slag

4 T3 1S Suijable .ﬁov enviyenments exPu}}ed 40
Su\})ha}&.

4% ‘Porland Pozw)ana Cement (ppe) :—

2 Poazolunic malena) is  Gilicerws ov aluminvus

mailernal  which ba H,?e)bb has no Cemen}iour
P)iD}'Jm-}fa_
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= F[d osh and calcinaled Cb(lf ave poz2olomic malemq&:
wsed in  the mahuzacture Df pPpc-

_"} The Cemen Jakes more 1imed oy imial .2?“5178
+me  which helps in wonke which involver de'aded
Cong byucthion .
& HadvoPhDBl'C PO!“QI’IJ Cemeni (HPC) o

= '“lhfs.Jraye 0f Cement IS oblained ba i1 axindirﬁ
Postland cemend wih 04 40 04 7. m% vleic acid by
Sfeaxtic Qcid

= TFhis wale q;ePeHenJ PYOP?){}X is \due +to the For mating

'Df wo+6;—"repe]lenl :g).'rn avound Pach PGA‘)"CIC aB
Cemen] .

¥ Low Heal Poviland Cemen] (LHpe) :m
= This ’!aPc og cement Conlains ]'1[8"\ czuonJH:'C)s 05

di caleiusg Sibcate and  low ﬂzuan“)ﬁa Df ivicalCium
aluminade.

= Tn Com})anl'gion wiih Ppc the hdc’mlion P 0ces

IS slow ‘berause og which ﬁenemhbn DS hea! rs
also low

b Su)P)\n}r- R&?fslfhcj Por”ana’ Cemend (SR?() L -

= This Cemend Confains only ol ul 5. Df 4rieale;um

aluminaie and e Qypund :t:‘ncn 1han opcC - “Thig

(emeni is }wjhl(lj RulPhaif’ 'yen'slon! Cause d b\,y The
yeachpn of CzsA in }mm dened (e.mf’}lj- |

_—
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Lecture No. 2_

Topic(s) to
be covered

Chewica) Com})o,q;-{ion and ?aoper'fﬂa,

Lecture Outcome (LO)

At the end of this lecture, students will be able to Bloom’s Level

The Comstituends and Chemial CmumHion PernEmB(’ﬂing

Lo Phasica] Pwpe,n-li'a og Opc U,ﬂaghﬂc};n[j
L b3 Chemical Pm,aar}ia o§ 'Pm”and Cemen R{memkmin(cj,

Teaching Learning Material Student Activity

Chalk @ Talk Lisden

Lecture Notes

chemical Com l’)o;;il ion :~

The vaw wmalerial used .Em +he %mqufDn od (emend
Cons)31s b‘g main)d O.g Yime, @lica, aluming, ‘and 1 Y0N bxde

Tn the Klin ad high Jﬁmfmdme.-the Consdituents  of
Cemen] inietac} wﬁq bne oanothor- The oxides D{ 1heg

maletials in prroper quandilics Qe fre,xPon;;',h;f -%w
~}n%ll1€nt'm5 the  Vostiows PnDFem-]iQ o# E i '\ncluczina.

tne ale oﬁ Coohna and {fnws mf anindincj
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> The yaw malenal bigh #@m})@mfurﬁ Combine with Cath
othty and :fmm Complex Com[)ounp)'j . The :Eoun ComPanch
wguall mejaqdecl a8 Ma)oy Com}muﬂds are Jyealeium

glicafe (3CaDSi0s 0 (38). Dralcium slicale (2 (aUSi0.

01 C;Q) Ticaleium qﬁum'anaii (3 Ca0 Al Dz 0r (3 ﬁ)a{m’
Teatya Calcium QﬂuminofeniJe (y CaOR, 04 Fe-0s o0y

Cy PR ).

_Combiluents QLT Fanchion
Lime Cab Mayjor ;rgreda‘en; _Cbn%ribu};n(? _.JP0 ¢
- | th? 3)4@754}, 030 Cemend-
Silica Si0. Trmmc;[;; oqd;‘d[alcium and 111
-Calcium gilicat® add Jo the
1 ANTegh
Alumina Hlaoj ;G-“‘yg ciuick Seﬂirza Glual.'étj

Calcium Salfale Ca Soy ;'P-:e;senls n ‘Hne.fmm oé 9y Paum
‘and helps in intreasing he inpial
igeﬂina {ime.

' Poovides colowr , hardnes and

,ghen(?n‘h 16 Cemend «

i i i s

Huﬂnez:'um DX?AB 0‘@0’ !FEnFM_;S LaMJn&v,s anc-' Cb)oan.

—t o
R e ——

plka | prides  |Kaband | Exce tluanJiJa Cwegefglo;r;_,x(&u

&

Na,b | and dﬁa}m_
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> SernJ Time -
Whep malm XS added 4o Jhe Cemend and mixed i

:gmmg Q j)m}t’-ﬂ«;g Pm,-)e Slc?c]ua)\y becomes 1685
Saglie and {fna\‘ imms 4 had madotal The M6

taken {m the €nhe pro@®A 1S called the Ketdi
}ime 1S divided indo nral .Q(’Jr'}}ng

1ime. Th's

4ime and Final ReH]nJ +ime.

= Spundney : - |
D})Mlc‘w? uczl{}l{,’/% or Cement LU)'\BY) mi;@dw}%h

walen 1S Jeamed dhe Loundnés 0-63 (ement -
=> CDMP“O%ivP S)rcn(j}h -

T+is One Dg 1he im})o;n}an} ro)penh‘os Og

Cemnen) - The 2dvength of <Bmeni 1S Gh(’r&ﬂj
Jo)s ©n Cemend mMon? €7
2. .

asse d faom Com Pyesson
cubes (112) with an Qvea Of Sovr pmwi—
= Heal 03 HUdra'H'un —

“The ~eaclion O‘B aluminales and %'l;cales of
Comen)  wih waler 2ovme a  binding medium
which gol;difiﬁﬁ o hasidene d Maey Thig  Protesa
s yeimed oae hydvadion.

S S_Pf‘t;‘Bic Givavidy -
The %Pec{jic mv'r}d.af OPC is mound 3.)s. The

valuf Va) ed on +he walérjals wed :fc,y
manufﬂrcr}mna cemen) othen thon limestone ang
¢ lay |

chemical propertts of poslland Cemend
= lbgs o‘g v'(jnialior)
= Tnseluble Reside
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Lecture No. 3

| Topic(s) to ]

'Lbccm-cmd ”f_fd"o"“” Of Cement, Tesd oa Cemen

PR

T - .
| Q ' Lecture Outcome (LO)
| At the end of this lecture, students will be able to Bloom’s Level

“_-Lm Rale of hddwaﬁoh Of Cemen] and
',l ' mechanism Dﬁ }WJC‘TOHD”

??rﬂem}nﬁm'na

Loa N atious |0Lovajrmd Yes) 0n Cemend Undenﬂ,;andlzju
._Tcaching Learning Itrlalcrial Student Activity
| Chalk §Talk Lislen and Discuss.
L .
Lecture Notes

/Hd/dmlnon og Cemend : -

AnhdeoM C(’.mEnJ CIDEA no1 b\né ﬁfne 011('} Coarge
aaﬁweaa{e):_ T3 a‘iuﬂ&% adheswe PTDP&W Onla w})en
mixed with waler. The chem cal nreaction 1hat Haxe
Place betweeh Cement ard  Wwalty s weﬁgeved 1b 0K

ha dvation U£ C\gmeﬂ
Kale obb }wdmhon;-—
The amount 0£ zu)%alf:’ musd, Fll—newe{me, he
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Lecture No. 2
Topic()to | ) ydaaljon 0 Cemend, Tes) On Cemen! -
be covered 'g
Q Lecture Qutcome (LO)
e 3 At the end of this lecture, students will be able to Bloom’s Level
L0 Je Oﬁ hydyalion Gf Cemen! an ;
Pq d B d ?emem'bem n 5

| mechanism 0 hddmh‘on

i VOJ'T!‘OH_Q l(l)) UTCI‘]'DYGI -}Cgl on CEmen} Undmz}a.rdug )
|

Lo

Teaching Learning Material Student Activity

Chalk 8 Talk Lislen and Discuss.

Lecture Notes

'/Hdﬂalnon 05 Cemend -

Anhddroux Cemen] doey nod bind ﬁ:‘ne and  Coovrge
aaaqeaa{e;). T+ Qquives ad hesive PTDPCJ‘!J&'. Dnlg wbih
mixed with waler. The chem cal reaction that dake
’P\qté’ hetweeh Cemeni and  wallr s weggewed ib 0K

h.dmjr:’on U£ W

Kale 0f F%ydrajn'on:r—
The amount Og Eul.ﬁoh{’ musd, 'I’we“r&gme; be
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CaveLully . Con%ullecf to |eave lile extem Czh 1o
hddaale dwf’c“d’- The hcmdenirzj Dﬁ (a8 13 CaJQlH_oecl

55 c2h 90 dhad (25 he to meg SolelJ 'ru’yorul{ble

‘gm the gain 0f ssznJJh up  t0 ahouf 29 daéﬁ };d
a:ou)-]h and |r})@1106k|n,_ C-$-H . Fiordhen , inwease.

N };)‘re.rj th 18 due 10 Ahe }1547041'04’) D£ C, S "The
yale of /‘?lwewa-lh dewe]opemm-} Con be achiesed b
Chapg e e veladive %anli}m of Thele Compounds.

“:>Lalomlu-,J Tuk on Commk. 1

1. Finenes Tesd
2 - Slandond Cona'aslencj Test

3 Sethng Time Tesd

4. Compyeuve Slwrenaih Text
’S-TeruiE hength Tes

5 Chund nex Tesd -

T Heal DE BJJMHM Tex

8 Chemal CDm)w,s,anon Test.

| Tinenew Test -~

1) Sieve fesd

M) Riv Penméol:iﬂ:'-}d Tesd .
) Sine ot -

‘/”90&4 ‘003 a»DD Cemend 13 waiﬁhec! and Rieved
whng a 906~ mevon s et LumPg ig’ any are
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byoken and gieve 19 Condin ued Jov 15 minutes 13 0 Civeulay
andl Vfﬁhcoﬂ mohon.

2D Amechanical gieve Shaket may aleo be ured: The
Yesidue l€ﬁ+ on 4he gieve is weighed . This weighs

'Sl\QU hot Qﬁteed 107 EM D'fo}iqu Cement - This 1es +
'S yovely wed.

A PMMQOLI,OHJ Tes) -

Co’fi“ 1[&(})9 ’
Honp 230LM
0. MM NU,

7
Tfowmprlf)f .
.

1l
3 !
'.‘

(PmmeaHﬁ;»‘d appu‘rﬂjru- with manomelty and flawme#’l

-
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N
QU"‘«J h! ?@

P
hs
7z

k- 1y s
d(1-4) —)

CL

2 - Posont

A - Diea 0f Cement bed

| - Le”awlb 08 ( emend bed
d - ’Demiiét og Cement

C - Flowmeles Consjont -

2. Glendasd Comfs-‘emd Test - |
= The glandard Com:’s}enCJ 4 e bﬁ a Cemenl Pﬂﬂf’ (3
that Pox’riculcu chmlaﬁe DB woley which allbws a
,do.nclmd P)unaew 10 Penchaie Dnlj 10 @ depih 6f 33)0
Y mm . Thie is 1he petcentage of walty requived
to 'pmlure a cement FaRJre 05 RJOMJQ,,A (om;;}&,y

-f-‘—'} —”\e Oﬂ)MQJ'UJ 're.?uived {br 1his 1es4 (S U'ncaJ nfpfvnf'ﬂ!
14. Comisls O-B x :Bmm? 106 which 1e aHa(hf(‘I a movah|g
Yod uae'ah'nn(? ‘3°°3m and hav-’ng diameiey and 'U’th
o Ipmm o.nd KLomm,

= ABDU\J 5’00(7m oﬁ Cemend 15 Joken and O POJ“’ is

’owpaned with a  wey hed ctuanl'*g Oﬁ waler. Fer 1h

ivsd o) aboul Zvs by wegh of Gemen’ 'S
jaken. , 1he mouldis  Shaken 40 E’A)?d A
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]_ﬁ Sano]outl }D'un e 06’ lom dmm?&; cmc) Lomm lunj 1S
afjached and bm ht down to Aouch the %umgocf’ 06’“)6’

to ik indb the pasie b(j 1S Own weﬁh The depth

05 Peneha \bh oi P '“‘”3 s Noled

{Re;.ecq?fjiﬂ

—:DF' I\j nd':'('u-ror
| Clae f’{j erew
‘_f I f AJon D;?pua
Vrcal a.!)Pada.@wS

x -QE'“l-nd "_jme‘.—,’a} i

1) Tnitial XE'HEI Time :—

Cement hing aboul jm ‘s faken and mixed
with waler as dore ™ Com;g%em tes). The Cemend Paﬂe
s rExHeJ in the Viak mauld

“The s2quve nedle O£ 1mm x |mm (y084 2ecdibn s

atached 4o dne ovin od 0P 4he Vic
Q1
The heedle is reiemﬁ ‘zwckgﬁm wow‘z’d}?ﬁg&q.

Paste in the el bloex . Tt i9 veleased (}u:ckl allown'na

perefvake he Cemend pasde- Tn the iadiad shge the
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|
heedle penehaies Com tely. T4 is then dJaken out and qu“(;
on @ Db ))h}&, “eedle * should penetale «p 4o ahout  5mm

{mm the botiom .

7? 'ﬂze im-]ml ,Seﬂwqﬂ"

beiween +4he add bf walen 40
al which 4he heedle PanJraJEd +he

d‘»’p*‘ﬂ eml) lo 23 40 35 MM —mem
ou Inulal sgedting Jjme.
'h‘) rino.’ ze-}—iina Time - (J oy
. i A
= The Cement lee s Prf})aﬂ?ﬂdvzl 0'::0&?(’,

LeAting yime and 19 :Ba‘)led 'n 1he
| e with annulan collat 'S GHched
. This need |0

= The heed! -[
the v A op Ahe Vi aialt :
"D o no g s OII;,(’ (ETA\'P LUV“']

oiN1 0 jectrin
hay @ ghanp poi” proJ ‘Uaen“d " e

annalay  Collr The Deedle

= The time of “tohich the D

ime 19 nod ed which 13 thé {ime sn"&wqj‘
(emen ard 1hHE fime
heed block 10 @

+he 40p is daken

fe{J,P makgs ah ‘M esion
IS t0 do 20 iS DD'“’({.

bn 1est block ard the (ol Jal
The ffnaf ﬂehin(? qime 1g the di”eteu belween 1hé
har  added 10 Cemend an d

pime ok whidh walot
’“’1(’ 4ime ')'E’tm("ﬂ/.

4 Corppwu}vv;?\r th {ed -

Cemen} ga_ncl Moo o7 Di |-3 P
waler e added 10 the monjed with @ wed e

Cemen! rahid of s y. Cemenl 'rﬁfui;cr‘ is 1y gm.
'.H\e | monfor 1S Pbced in the moul d andl (ompadfd
"\ Va%:aling ma(b.nﬂ ‘io; Jwo minaléy

'lDPD?").i on IS ma (‘JP )

Ms. K.Kalpana, AP/CIVIL



r

M.LE.T. Engineering College, Trichy CE8404 / Concrete Technology

Lecture No. j_} ‘

"be covered

Topic)to | o )y Cemend

Lecture Outcome (LO)

Bloom’s Level

At the end of this lecture, students will be able to

Lo Fiod 1he tensle X}Teﬂg% pn Cemen] with UndngancJEnJ
laLora4brd Jest.

lb2 | Feld 4&411'15 a_g Cemenk Remem))mirﬁ
Teaching Learning Material Student Activity
Chalkg Talk ~lisden
Lecture Notes

Tersile errﬂﬂajrh plesd -

'—}T}\is 19 Q gim)')]e jet dlone min(?a gFeciaHd ,qhoPeA
men Called  bnqueti€ made ouk” 0f 113 Cemend

= Cemen] muxiv? 0f 13318 |
quantizy op wal6r: The moshor 18 phced 10 the
bviqued t€ moulds: Apier Billing 1he moxrfoy @ Fma
heap Ug MosI107 )19 ft)rmed at 115 top. T4 i9 bealen
down by a glondotd ~ zpaiula Hin waler appeas on
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bn dhe Bsuiface- Spme }’)raceduw ' 7@)}€a+c_d fo;r 4he
Otheyr -foce b r's'szM. Twdve Such gJanc}a.rch }JT';:{MPH&
ave prepared . The Cement vequived o prepete 12
Auch bw}ciuHE% re ahsul boo 517" Dg Cement .

A dhe end of 3 daéf( and 7 dagx‘, +he briquiies
ove leled jn JerJinC? machine.

UHimade dersile zlvev = Eﬁ)urr loa d
bys
: QDu.n(Jne,g dest -

|
!

) " ' luy wed. T4
. "% LeﬁC})Q’}?'aCn a})}vaﬂﬂh{/‘% IS the aFPom
Congisis of @ bt moud 0 30mm diamei& a:;d
heig ht bﬁ Sogm . A &M 18 pmvided in A4he Mol
which 1§ nol QXC@QC“”E} o-smm- Thege ot w0

indicatore on @1hér s1de Og

: ' s mm,
’H]r'cknp/y,g 05 mouwld C(j l*no]é’ﬂ is O
' l I'érmm, —J

the Bplil- The

} Sple—i nod mose 1han 9.smm
O.;;'mm__@_i/ .
I ]
30mm 4 4“r1'//
]
)
|
.\\_\\:
! ‘\‘\\
bt
36m ¢ 0= —) ':\

Le - chatelien 917,74’*01"14.

— The mould i pPlaed on a qlax plate and 1¢ Plipd
ba the Cemenl Pt b The moutd is Covered al” 4o

bd o0 1 hoy 3ch P'Qb»
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-—;> A amall weight i3 Placed af foP and the whole
asembly 1S ,a,ubmcwaed in wolé fm 2b)+ howuc; The
+0%P£)m§wi€ is mainfained helween 24°c Ao 35 C The
diglance between Ahe points of ndicad o is peled.
= The mould i oaa‘fn P'aced N ufc,l'm and
head is OFP'EEO’ in uch a 'ffﬂq{ bOHng og
wates 1o yeached 1n abowt 30 minuiés. s
= he mowd js taken oul © %’046970”’};—3
allowed 40 cool down “The digtance  betweéen

'PDM%S Dﬁ indical@ S a(join measuved.

7. ead o£ H JvaJian7&J:
- This ch:jig Cayried bud bd VQCr.um-‘glaqk‘melhod
oy n an QOIFO])Q'HC Calm.‘mde;u F”m's 4esd 1 2

: \ wh low
eusentially yequived A0 be Cavried pul for

Cement oOnl
when Hended an g}aﬂcjcmc) manney the heal

iow hat Postland Cement  chall

018 h('jd"ﬂ’nbf’ Df
not he moae
al 2¢ dagx, .

@ chemical C»mpa,e{hon lad - |

; R“u“np chemicaﬁ Compogiion Jedds oue (auried
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