Unit -1
CONCRETE

CONCRETE -
A Mixture is contain (water + Cement + Sand Agg. + ad mixture)

Water - Property mixing (Toimpouove the quality of concrete)
+

Cement - Binding material

Sa;d - Filler material

Ag;. - Inert material

Ad:ni.xture - Specially use for increasing workability & strength

CEMENT

Historical development of OPC - ¥4 Tga 21 3Tk 1824 TATS % TH Tk oI HEA SAE®
TEireH 3 I8 dio= e off it 3u e Fl 92 Bl S & 918 el U § qieeivs SR Ui
S Tl Tl # colour § match HUTE 9, SHIGT 3T M _Hiecve o= @l T

Manfactur Process of Oridinary Portland Cement : -
Hire s & fow @ fafrr S § e S S

1) Dry Process

(it) Wet Process

1) Dry Process - $99 €H= 59 & o faemei 7€ urt &1 91 Raw material & weight &1 10-14%
Mix %! STt 21 et process H THETE T T sl | 35-50% of the weight of Raw-meterial Mix foar
ST 2

(ii) Wet process: Wet process # e T 9t &I AT raw materials & weight &1 35-
50% T mix T S

Note: -
W@ﬁ?mﬁ%mmﬁ Wet Process SUENT # St W<t €, TR 3T method
¥ raw material U=l TR \raT 3tfren @ef % HIUT Slurry Form ¥ Convert ﬁ Gﬂ%, foaa @
Hft-oft (et oft Stage W) WIF off Matrial Add faT ST HewaT 2

Manufacturing Of OPC by Wet Process

= OPC @ s & f&lu Raw-matrials % ®9 § Calcureous matrial (lime stone chalk), Argillaceous
material (shale, Clay) SUT H @& STdl 21
Raw matrial - (Calcureous + Agrillaceous)

= Raw matrials § Calcareous materials ! &l Jaw Crushers H f4 X 3% Size I reduce (about
- 150 mm) size ® uRafda < feen s 21

k 1




=
=
=

4

=

T9% oI5 Argillaceous 3R Calcureous material &1 3TeRT-37eTT Fine Grinding =1 STl 21
8% U Ball Mill @ Tube Mill 3T ¥ @6 S 2
OPC ¥ &H 37 aT! Raw material T Chemical Compositionﬁ'ﬁr HATEAR ‘@'dT % .

S.NO. OXIDE PERCENTAGE | FORGOOD
CEMENT

1 Lime/calcium oxide 60-67% 63%

2 Silica (Si0,) 17-25% 22%

3 Iron oxide (Fe,0,) 0.5-6%

4 Alumina(Al,O;) 3-8%

5 Magnesia(MgO) 0.1-4%

6. Sulphur Trioxide (SO3) | 1.3-3%

7. Alkalies (K20, Na,0) 0.4-13%

According dessending Order Cao > Sio, > Al,O, > Fe,0,>S0O,>Mgo > So, > Alkalies

For a good OPC Cement - the composition is lime - 63% + silica22% +15% other gradient
Maximum Quantity in OPC - Lime (CaO)

Minimum Percentage in OPC - Alkalies

Ball Mill ® 31 Tube mill ¥ & Raw material ¥ §7% Weight #% 35-50% 9 Mix & g7 Raw
Materials ! Slurry Form o Convert =t fem siar 1

Cement M & U rotary Kiln FHeh & SN & ol STt @[99 dia 2.5 9 4 HiX & 924
Tem length 90-120 mtr % T Bt T 731 1 in 30° % Angle ¥ inclined BTt 2l

Slurry Form & Convert fsiT ¢, Raw materials ! Rotary Kiln % Higher ENP ¥ STell Sl ? IR 7T
Raw materials Gravity & =0T 92 | 371 o1 T Sedl St ¢ iR <87 W 92 1 Temperature
1400 -1500° & §&&. Bl 21 =& W T8 Slurry 91¢ (Nodules) % &1 § ufiafia & vt 21 fo=
foeTont Fed. 8 S eR 3 920 fufr & 77 g 21

31939 clinkers ! 399 qF VSl BH & <l 2l
319 g7 et fF Finer grinding % & f&T Ball mill 1 Tube mill &1 ITAM fehan e 2l

et =1 fimd w7 371 fosht & Weight %1 3 ¥ 5% Gypsum (CaSo,.2H,0) &1 Calcium
Sulphate (CaSo4)ﬁ:|F1T fean e 21 #=ifer A€ Cement o Gypsum & faemht S @t =77 5 fie o
& U2 g Wit ®1 f5 Flash setting Fa&d 21 39T Cement % Initial Setting time ! J&M & fo@
Gypsum &1 ST Retarder & &9 § foran St 21

U= 9§99 Raw matrials & STIFT @& T Oxcide 311 & Toeh H 379 W 3R sifeet W@ 4 uftefdd
B S ®1 5 6 @ Bogoues 7 @1 ff 3afeT 3% Bogoues Compound & 19 & ot ST AT 2l

Bogus Compound

S.No. Compund Approximate Qty

1 Tricalcium Aluminate GA 3Ca0ALO; 10.80%

2. Tricalcium Silicates CsS 3Ca0sio; 54.10%

3. Di-calcium Silicates C,S 2Ca0sio, 16.60%

4. Tetra Calcium C,AF 4Ca0OAl,04Fe,04 9.10%
Aluminate Ferriate

Le - Chetelia or Thornebohm & #ft ®®= @& Clincker ®1 Observation fa1 fSH&T properties
bogoues Compound ¥ Herdt o, TG 37 Bogoues compound &1 F=fafed i & ot SI1 S
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Note:

-
C3S - Alite C3A - Celite
C,S - Belite C,Af - Felite

C,A :- (Tricalcium Aluminate) :

S & HH= o art Add R ST ® df o @ Wy wed ued C,A Reaction =h{dl 2

7fg e 1 o T se foom =@ faemen S @ ¢S Wi w5 fae # € Set R 3 B,
fS/@ Flash setting &d 2

TgfaT o= Al Setting time % increase L & f@ dem C3A W Counter Attack T & fora
Gypsum (CaSo,.H,0) or Calcium Sulphate (CaSo,) mix fepen St 21

Cement ¥ initial or Final Setting time C3A¢ HIROT AT Bt B

I cement § C3A =1 AT @1ferek € 38 WH= &1 Sulphate resistance capacity 9 @idl 2| $afeTq
3fg HHe = Sulphate resistance ST & @ HHe | C3A?>h°f T 5% 93T @l g areul
e Hitie o e firetn S @ df e Stage ® Heat of Hydration ¥ S3&] C3A7m'L 1 W Bl Bl

S.No. | Compound | Heat of Hydration(Cal/gram)

3days | 28 days | 13 years
1. CsA 212 311 324
2. CsS 58 104 122
3. C.AF 69 98 102
4, C,S 12 42 59

Hm= H 9t fHe™ & 91§99 191 Heat of Hydration Uceh Stage W C3A &t &Il 2, god %A
Heat of Hydration C,S i Bid 21

o= o 9t fiee & @1 9 Undesirable properties & faig C,A responisble B 21

Heat of Hydration -5 & ditie o =i e siran € «f Side & 37t § o1 shi feret (Heat
lebration) Heat of Hydration Shgerdl il

CAF (Tetra Calcium Alminate Ferrite) (4Cao.Fe,0,.A1,0,) :-

This is Also Known as 'Felite'

HHe | Ut fef W WeH ST Rate of Hydration C,AF =1 @rdt 2

Rate of Hydration
CaaF>C3A>C3S>CaS

Heat of Hydration
C3A>C3S>C4AF>CaS

Q

Fraction Hydration

10 days 90 days
time time
a9 Af Rate of Hydration C4AF$'T Bl & qe1 e %9 Rate of Hydration C,S 1 2t 2
C,A, CAF ¥ ¥ ¥z ¥ C,A S &R wgd %° Wl ¥ strength 3T 2, S C AF &
%RUl @i # %I Strength contribution =&l & 2|
C.S (Tricalcium Silicate) (3Cao.Sio,) :-
This is Also known as 'Alite’
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OPC e ® ge® ifyeh AT C3S & =it 2
HHe ¥ 28 Days Strength 39 Charecterstic § ¥ S&1 ¥He H Early Strength 9 @it &1,
e o C3S & umE S Wi S R

C,S (Di-Calcium Silicate) :-

This Also Known as 'Belite’

HHe ¥ Ultimete Strength C28¢ HNO E W B © 3?%%[\ CZS¢ RO & HR-ER (Slowly)
Strength W it 2l

3fg foret e o Heat of Hydration & Reduce &¢I &1 @, 39 WiHe | CZS‘elﬁ | Comparetively
S W S 2

g forelt HHe & Cemical Attacks  Against SR GU&A T 2 (More resistance-against
Chemicals Attack) @ 39 HHe | czsafr AE S @l S R

GO Strength contribution
/_ C18>C2S>CaSCoAF
2 Unsignficant in
total Strength
7 | p—

CsAF

Tie H Wa" ST Strength C,S % RO A €t 21 Ha®, FH Strength C,AF % HROT I 21t 2|

Bogus Compound composition In Cement

Compound Qty. in Percentage
CS 54.10
CS 16.60
CA 10.9
C,AF 9.10

e ¥ we¥ aifue AT C,S F N 2

Hide ¥ We w7 A C,AF # il 2

e ¥ 2 Main Component C,S or C,S B 81 fart wran wfidfe & 70-80% & wea & 2
Oxide H af§ Row Meterial % 7= Lime ! AT High% ql FIg dHe =1 Setting time or strength
%! Increse HY a1 81 FHE & Oxide d 2R Silica &1 AFN <41 € df I8 +ff Hie i Strength or
Setting T &1 Increase Y <l 2l

Strength setting time of cement oc lime content
oc silica content

Cement % oxide ® Unburnt lime (free lime) or Magnesia &1 H=1 A& &1 &M =16 781 Ot 4%
HHe H Unsoundness (expansion in cement after initial setting time) & 3¢9+ &I Tl 2

HHe & oxide ® Iron &1 AT HHe =l colour (greenish Gray) Y& &l ? 3R 7§ dide & E;Fﬁ oxide
@ burning process § Help &l 2l

Factory production ¥ Dry process cement 911 & &It 1 tonne cement M @& T 100 kg Coal &t
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ATl Bl %, SeIfeh Wet Process § HiHe a94 & feT@ 1 Tonne cement fem@ 350 kg coal T
HTTHT I 7

X |2 1 900 ¥ 1000°% Temperature T Heated % T Loss of Weight due to igniation ( ™
TT) 5% of the weight of cement ¥ 31fi &1 B =1 e H J8 Loss of weight, moisture
content, Co,, Free lime of magnesia & STSHSHIUT (evaporation) 3 HI0T Bl 2l

= Insoluble or Residual Matter in cement :-

X e H insolube matter T AT weight of cement T 4% ¥ 31f¥a =& &A1 =1feul

X HHe d Magnesia &1 A1 Weight of cement &1 6% ¥ 314k @1 g1 =MieUl

X S| & Ee § a faeran ST € @ % Particals 39 Original Volume &1 2.1 70T @& Expand &1

S B 3R Aggregrates or Sand & Partical & =R % Thin Layer ST o & 58 S (Gel)wed 7 3R
¥4 SRF cement H Sl F1 i 9l (Heat Libration) Heat of hydration ectr €|

Note :-Lime ¥ Ui fHe™ UT 91g 310 Original Volume T 2.3 time ek expand ( ®eT ) ST €, U
frem & arg o st FeRTET @ Slagging of lime g §1

= Water Requirement for Hydration of cement compound :-

X Water requirement for Hydration of C2S - 24% _of the weight of cement

X Water required for Hydration of C2S - 21%0f the weight of cement

X For combined requirement to start the intially heat of Hydration - 23%.0f the weight of cement.
X This is also known as Bound water.

X Water required for gel process - 15% of the weight of cement

X Total water required for-.complete Heat of Hydration - 38% of the weight of cement

Types of Cement:-

1. 33 grade - 1S-269
Ordinary Portland Cement (O.P.C.) 43 grade - IS-8112
53 grade - IS-12269

Types of OPC Compressive Strength at
different age of cement

2 days 7 days 28 days

33 Grade 16 mpa 22 mpa |33 mpa

43 Grade 23 mpa 33 mpa |43 mpa

53 Grade 27 mpa 37 mpa | 53 mpa

o Witz &1 Grade 9% Fineness or 28 days &1 Stength %! represent dl € a1 W&-T1ef HH i
fineness ® i represent =l 2l

7 .

** Fineness :-

53 grade > 43 Grade > 33 Grade

% T 1 beg o weight 50 kg B & X 1 beg volume 0.0347 m® (34.7 liter) Bral 21
X Initial setting time of O.P.C. Cement should not less than 30 minute.
X Finial setting time of O.P.C. cement shound not more than 10 hours. (600 minute)
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Normal relation between initial & final setting time T=90+1.20 t,

Where T= Final Setting time, t=Initial setting time

Repid Harding & Rapid strength cement :-

Compare to OPC Higher portion of C,S and Lower portion of C_S and finer grinding cement.
Repid Harding cement § OPC & Compare ¥ C,S %! AT increase 3% & Sl & qe C,S w1 AT
decrease #X & STl € 3R OPC % Compare ® 6 HH =l SA=1 Finer (Finer grinding) T S
2

Repid Harding cement (R.H.C.) %1 9&& Stage W Strength OPC & compare ¥ S (Higher) gt
2

R.H.C Strength O.P.C. Strength
1 days = 3days
3 days = 7 days

Initial setting time of Rapid Hardning cement - Greater than 30 minutes

Final Setting time of Rapid Hardning cement - Less than 10 Hours

Repid Hardning cement &1 Ultimate strength O.P.C. & equal & %@t 23R 39 ¥R &1 concrete
1 mass concrete work (Retaining wall, Dam, Bridge) ® =& fean si-=1fewl R.H.C. cement OPC
% compared ¥ initial strength slow 9=t =Har 2l

Use of R.H.C. - R.H.C. ffafaa st & fow suam amit =t 8-
1. Road Repair Work or New Road work

2. Use in cold Area's

3. If form Work removing early then rapid hardning cement is prefered.

4. Use in pre-stress (Pre fabricated concrete)

Quick setting cement :-

39 YFR i G Hl & T OPC & Clinkers 1 T08d T9 (at the time of grinding) Gypsum
(CaSo4.2H20) @1 | Reduce X & ST ®, 38 YR § o Hie Quick Setting cement el
2

Initial setting time for quick setting cement - Not less than 5 minutes

Final setting time of Quick setting cement - Not More than 30 Minutes

Use of Quick setting cement :
1. Use under water construction (where pumping involve)
2.Use for grounting opration (Grouting)

Low Heat Cement :-

TH YR I HiHe 1 g % folq OPC % Compare # C,A or C,S =l H1 %l %A Y fear s
EE Czsaﬁ A=l 981 (Increase) Y AT e 2l

[Compare to OPC Lower percentage of C,A & C,S or Higher Percentage of C,S]

Low Heat Cement (L.H.C.) & +ft Final ultimate Streangth OPC % equal Bfdt 2 @ Ultimate
Strength OPC &% Compare H Higher 9T it 21

L.H.C. Strength OPC Strength
3 days 1 days
7 days 3 days

Initial setting time of L.H. Cement - More than 60 Minutes

Final setting time of L.H. Cement - Less than 10 Hours (600 minutes)
Use of Low Heat Cement :
1. Use in Mass concrete work (Dam. Retaining wall, Bridge etc.)
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5. Sulphate Resisting Cement :-

X Slulphate resisting cement ¥ % fa@ OPC ® C,Aor CAF I A1 H Reduce FX A 9 21
gt CSorCS @t AET 1 OPC & Compare H Increase % & Sfran 2l

X Sulphate Resisting Cement H C,A 1 | 5% § 2ifereh &l e+l =feq qe 2XC,A + C,AF & 7
25% § FAfyen T2 B =feUl
Sulphate resisting Cement fr=fafEa Conditions § SUST &l Tt 8-

1. Use for marine condition
2. If Concrete use in Foundation, Basement and all Structure with contact soil.
3. If concrete use in construction of sevrage treatment units.

6. Super Suphate Resesting Cement :- $9 YR &1 THe &l oM & T 80-85% Slage +10-15%
Gypsum + ST 5% OPC &l Mix &k a1 Sl 2l

T Coloured Cement :- f& 5t Coloured #1 @He o-M & fow s 5-10% Pigment STl STl &1

8. White Cement :- White Cement s 591 & feTT Pure lime Stone or Chalk &1 39T fowam Smar ?
AT 39 YR 1 HHS H Iron oxide T AT hl-Reduce X f&am S 2 31k White Cement ¥ ITron
oxide ST | 0.1% © if¥en 7T&f g+l =T 4R s@& Clinkers OPC & Compare ® S1&1 Finer &rd
2l

Ex - Birla white, J.K. white Putty.

Note :-To measeure the coloured of cemnt Hunter Scale is used (White ness measured)
Whiteness should not less-70% when measured ISI scals.

9. Hydrophobic Cement :-
X T YR i HiHe UH S8 IUAN A Sl @ S8l §He W1 Longer WA Gk Storage ek T@HI

Bl

X T YR @i HHS &l 99H & Tl OPC & Clinkers H 3= foad 99 clinker & Weight &1 0.1%
to 4%, Oleic, Streac, Boric acid mix ¥ &3 4 & S §i6< & |} Particals & =X % Tk Water
replant thin film (layer) 59 &rd 8, Sl @2 % Particals &l Se<t & water & Contact § =&l 319 2d
2 Hydrophobic cement %gal Bl 38 @2 s! cost ordinary portland cement ¥ 11
et 71

10. Portland Slag Cement :-
TH YR 1 W o1 & g OPCH 25-65% @ Slag Mix % & STal ® 36 YR & Hie =t
frefafied Properties Bt 2-

Low heat of Hydration

Better Resistance to Chloride

Better Resistance of Marine effects

Reduce the permability of cement concrete

A e

Increase the chemical resistance capacity

11. Extra Rapid Hardening Cement -
X IfE Rapid hardening® Compare d #t 3R S s | Strength 9« %A 81 @ 39 Condition H
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Note :-

0

Extra Rapid Hardening Cement Preferred EJRSI] %, TY YHR &I GHeS &I I1H & foq Rapid
Hardening cement & 2% weight of cement &1 Calieiuim chloride (CaCl,) content mix =Y e Sfran

2l

TH YR & "iHe Cold Area o STAM WR St 2

Extra Rapid Hardening cement &1 1 &1 2 f< @1 Strength rapid hardining % Compare & 25% ST
Bt 71

Extra Rapid hardening cement 3T 7 days Strength rapid Hardening® compare ® 10-20% SITaT it 2
High Alumina Cement :-

9 YR ! GHS &l 991 % T Lime Stone (Chalk) and Bauxite 1 Finer Gryinding &1 St 2
AR 3= Mix High Alumina cement ST STt 2l

High Alumina cement intial setting time 4 Hours ¥ & =&l &rdl 2 91 Final setting time 5 hours &
stk Tt B =Ty

High Alumina cement ST Initial setting time OPC, RHC, LHC ® “oaT &Iar ¢ 2 Final
setting time ¥ ET &1

High Alumina Cement is used in following conditious -
Better resistance capacity against chemical Attack.
Better resistance against marine effect:

Portland Pozzolona Cement (PPC) :-

T YFHR I HHS & g% f OPCH Pozzolanic matarial 15-35% (Now days) or (10-25%)
(earlier) mix #X 53 wmq 2

Pozzolanic material U8 WS1ef Bid € fSient T% @1 S[E binding porperty T&l il ® eifehe S €1 Witz
o 3% Mix feban s @ & 379 binding porpaetty develop &F T STt 21 Pozzolanic material ¥ silica
or Alumina Main Content % &9 H Safeerd il 2|

A Pozzolonic material - High siliceous & High Alumineous

PPC Cement &1 Strength 33 grade OPC & equal 2t 2l

Example of Pozzolonic Material -

(1) SURKHI (i1) FLY-ASH

SURKHI - I8 Pozzolonic Material 9 U&! g 3¢ (Pilla bricks) 1 99 X a8 STt 2l
FLY-ASH - 38 ¥&R 1 Pozzolonic material, Thermal Power Stations ¥ 9l Wastage &l 98 &
A1 S R

Propertics of PPC :-

Low Heat of Hydration

Use ful in Marine condition

Use for Hydraulic structure other than mass concrete construction.
Longer currying period required compare to OPC

It is Cheaper compare to OPC

Reduce the permability of concrete

More Volume Covered by 50 kg bag.

NNk wh =

Note :- Rapid Hardening cement OPC compare 10% More costly.

Testing of Cement :-
It is classify in two types-




1. Field Test
2. Laboratry Test

Field Test - Following test are conduction to determine the properties of ce-

ment-

(a) Cement should be free from lump. Dia =10 mm

(b) Colour of cement should be greenish grey.

(c) Thrust your hand into beg and it must give cool feeling.

(d) Take a pinch of cement and feel between the fingure. It should give a 50 mm
smooth feeling. Height
Take a sample of cement and throw it on bucket of full with water, the par-

ticles of cement should be float for sometime before they sink.

Laboratry Test -Following test are done in laboratry
(a) Constancy Test :-
Test Condition - Humidity maintain - 90%
Room Temprature - 27 + 2%
Test Appratus -Vicate Appratus are used
self weight - 300 gram
Plunger size - dia-10mm
height - 50 mm

I40 mm

Sample mould size -

%
80 mm
Water required in cement past
for this condition
10 mm
Plunger \r
A B P Y t
13335

- -V - - [ - - - X - - -] _mm
Cement Paste =] /' S R I

5mm

80 mm

T = W & FHA vicats apparatus ¥ 10 mm dia ¥ 50 mm hight 1 T& plunger
apparatus %l ¥ % weight % &R0 mould ¥ penetrate 84 f&an S 21

9 plunger mould FT top ¥ 33-35 r mm penetrate & S 1 bottom ¥ 5-7 mm & ¥,
4t consistancy of cement shaadl 2




(b)

) )
0’0 0’0

DS

Standard consistance obtained - 30% water of the weight of cement.

Setting Time Test - 19 &1 Setting time &1 & YRR ¥ Clasified fRam sm 2
(1) Initial setting time (i) Final setting Time

HHe &1 inital or final setting time 1 T & & T vicket apparatus & use foFam Sar 2l
HHe & initial or Final setting time F1d & & faq diHe ® 0.85 P 9t Mix fean Sian 2

Test Condition - Temperature - 27% + 2°C
Test condition same as a consistency test

Initail setting time - I8 F1d %% & ¢ HHe Paste apparatus § penetration ® 1 mm square size
1 Needle M R cement paste § penetration fehan S  ord: 59 @ma 78 Needle top ¥ 33-35
mm penetrate rdl & #R Bottom ¥ 5-7 mm & ! 81«1 9€ Initial setting time.of cement g <iTdl

2l

1 mm
Plunger
133-35

Cement Paste =

I | R 40 mm
- -~ |57mm
I« Pl

80 mm

Final setting time - 78 Fd % & T ot vicate apparatus &1 ST T S 2 3R Final setting
time S0 s & fATT vicate appratus § 5 mm dia &1 colar @ =X foran T € 519 ¥99 o€ shier
3TYA g TI9TH concrete § Bi€" H 278mel @l @1 Final setting time of cement gaTar 2

1 mm square

] &
3.3mm
\!
6.4mm
Coller
l—>
5mm

Intial & final setting time of different types of cement :-
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S.No. Types of Cement Initial Setting Final Setting
1. Quick Setting Cement More than 5 minutes Not more than 30 min
2. Low heat cement More than 60 minutes | Not more than 10 hrs.
3. High Alumina Cement | More than4 hrs. Not more than 5 hrs
4, OPC, PPC, Slag, More than 30 minutes | Not more than 10 hrs
Sulphate, Hydrophobic (600 minuts)
RHC, Super Sulphate

Soundness Test -

Soundness test cement ¥ initial setting time & =18 HH & 3= T expansion ! F1d & & e
fopan S R

Soundness test % & foru dide § gt 1 HET 0.78 P mix 1 ST €, F81 9L P standard
consistancy % eI aTreredes a1 A1 21 FHe | soudness A F % T & Test foh3 = 8-
(1) Le-chetelia Method (i) Autoclave

Le chetelia Appartus & §RI %ad Free lime & R WHe | soundness A bl Sl 2
AutoclaveAppartus % §RT Free lime or magnesia 391 & Rl ¥¥e H Soundness T &3 o STt
2, ©ifeh Magnesia & 0T "1 § Soundness 8 Condition ® a1 Sl &1 Sal g&eh! |1 HHE

o 3% | SR B
Le-Chetelia Appartus:-

» 16.5mm >l

Cement
i not more then 10 mm paste

The unsoundness or expansion of cement (edge distance of Le-Chetelia Appartus) should not more
than.10mm in case of OPC, R.H.C., L.H.C., PP.C.

Strength Test - Cement & Tensile or compressive strength 1@ &% & faT 1:3 %1 (cement : Sand)
1 Mix SHRIT S 2
e & & YR & Test frdl S0 ©-

(i) Tensile strength Test (i) Compressive strength Test

Tensile Strength Test - Test condition - Temprature - 27 + 2%
Humidity - 90% (moisture content in atomosphere)

P
Water Requirement - 3 +2.5%

I8 'P' Standard consitencyEn'l oI 3Tavaeh 9l sl AT 2
OPC Cement Tensile strength 3 days &t 2 N/mm*¥® %H =&l g1 =feul
OPC Cement &1 7 days &1 Tensile strength 2.5 N/mm? ¥ H & gl =1feql

Cement &1 Tensile strength, compressive strength 1 10-15% BIdt 2l
1 Briqutte 1 Crossectional Area 6.45 cm? grdl 21

Cement 1 Tensile Strength @ & & AT 6 Nos. Briqutte ST § @& S 2 3T Tl Average
11




(i)

@

(i)

(iif)

Strength Tensile Strength of cement gl 2l

Compressive Strength Test -

Test condition : Temperature - 27°C+2°C
Humidity - 90%

P
Water Requirement - Z+3%

Cement 1 Compressive Strength 1d & & T 7.06 cm3 &1 Cube (7.06 x 7.06 x 7.06 cm) or
70.6 mm %1 Cube ST H ©&1 STl =1 TS@eh Crossection Area (7.06 x 7.06 =49.84 cm® 50
cm? or 5000 mm?) Bra 2l

PPC and OPC Cement &1 3 days or 7 days I Compressive Strength 16 N/mm? or 22 N/mm? & H
T2 B =

Cement &1 Strength test S0 % & AT 185 gram cement (200 gram)or555 gramsand (600
gram) ST A o 2l

Cement T Strength test A & T Cement, Sand or Water Minimum Mixing Period 3 Minute &
% &l B =fen a4 fie 9 sifye 7& ' =ifew)

Fineness Test -Cement %1 Fineness A % f&lT Area/Mass %l Ratio 3191 Sl 2l
Cement F1 Fineness A & & foru Frefaied Method 3T & @T 9@ © -

(i)  Sieve Analysis Method

(i)  Air Permeability Method (Nurse & Blain Permeability Method)

@iii) Sedimentaion Method or Wagner's-turbidity meter Method

Sieve Analysis Method - Cement %1 Fineness test, sieve Analysis method ¥ T & & fag
Sieve No. is 9 (90 ) (0.09'mm) %1 sieve STIW | o = @ 991 mechinal derive % g1 15
fie @ feeian (Shaking) STl 8 ST 8 9% Sieve W o= g8 A1 1 § atfues & et =g

SNo. | Types of Cement % of
Residue

1. OPC 10%

2. PPC 5%

3. RHC 5%

Air Permeability method - 38 Method  HHe &1 Fineness F1d % & @ Blain Appratus %
Sun fsan Sl @ @R Different types of cement & fofq. Specific surface area fefeifed gt 2-

SNO. | Typesof Cement Specific Surface Area Should Not
Less than
1 High Alumina Cement 2250 cm®/gram
OR OPC
2. PPC 3000 cmz/gram
3. RHC and LHC 3250 cm?/gram
4. Super Sulphate Cement | 4000 cm”/gram

Specific Gravity Test - Cement &1 Specific Gravity test % & Tt Le-Chetelia Flask ST |
S0 STl € 3T OPC cement 1 Specific gravity 3.15 @it 2
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