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Polytechanic-2" year/3™ Sem (Civil Branch)

Subject Name: Concrete Technology

1.Concrete : Concrete as a Structural Material, Good Concrete Manufacture of Portland Cement,
Chemical Composition of Cement, Hydration of Cement, Heat of Hydration and Strength, Tests
on Cement and Cement Paste- Fineness, Consistency, Setting Time, Soundness,Strength.
2.Portland Cement: Types of Portland Cement Ordinary, Rapid Hardening, Low-heat, Sulphate
Resisting, Portland Slag, Portland Pozzolana, Super Sulphate Cement, WhiteCement.
3.Aggregates : Classification, Mechanical and physical Properties, Deleterious Substance,
Alkali-Aggregate Reaction, Sieve Analysis, grading Curves, Fineness Modules, grading
requirements. Testing of Aggregates - Flakiness, Elongation Tests, Aggregate Crushing Value,
Impact Value and AbrasionValue.

4 Properties of Fresh Concrete : Workability, Factors Affecting Workability, Slump Test
Compacting
FactorsTest,KellyBallTest,FlowTableTest,Segregation,Bleeding,SettingTime,Mixingand Vibration
of Concrete, Methods, Maturity

5.Strength of Concrete : Water/ Cement ratio, Gel/Space ratio, Strength in Tension,
Compression, Effect of Age on Strength, Relation Between Compressive and Tensile Strength,
FatigueStrength,

Shrinkage and Creep, Compression Test on Cubes, Cylinders, Non-Destructive Tests.
6.Admixtures: Different Types of Admixtures, Effects, User, Retarders and SuperPlasticizers.
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Unit-1

Concrete:-sfie, Qa0 7, TEacHs Gl S8 T FoR, T8-S 9 &
fAfShar o1 gerd g 8, TS Fol (3MAAR R ¥ 3R oll) & &9 & ST SIelr g,
St Wi 3R 96T & T AT 99 gl &1 ... dices AT e A arer Ig fEsoT
Wmﬁsﬁmaﬁrwmzﬁﬁﬁmﬁtmgsﬂm

CONCRETE

Concrete is an intimate mixture of

o Cement

o Fine Aggregate

o Coarse Aggregate
o Water

e Admixtures

Concrete as a structural Material:-

1.53hIc Ueh HIAA FHE Te2N § i Afedard &9 & dicals deie, I 3R ey @
el &l

298 Us §HT el § oad 3fFa ®9 O e aiegsRr Atedd giar § oae
MR TH=IT UFaSs gld §

3.918sY giesifoie e 3R 9l & 40T § s gl

4.35IT 7 I & AT Iepse gferie g €
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5.3 ¥ TITcHS OIF deal & [3ffesr 3R 3R 3R & §91a1 ST Tehal &

Good concrete Manufacture of Portland Cement:-

hshlc T 311391 Iepfd 58 Teh feahls, ofd HHT deh <elel dlell ATHA &I fdshed arcl &1 T8
&XOT, 39T, 81, ST ofdlal 3R HU&TH ! FIUET AR & Jiaie dr g, fods fov =ge1aa
[RWETT 3R AEAT T 39THdT 8T &1 TIT, shehle H Teh SiideIshlel 8idT § Sif $s 3+
YR Fr AT el & 31 g gl

gréels Hide &1 dieie [AAr w2 82

dicels e () T HET UEsT § S I 9 3R AT & wfdel @ ses A oA
Fh FATIT ST & 3R Pl daTar g1 Fere Fl 3T AR 1 A8 AET & 919 TRI%
g U3 ST ST 81 I8 gfadr A @dAe &1 g9 38 gEdATe fhar S arel R
gl

Yicols deie & fa#Ar & Qv wia i@ e [fer 82

Oicols Wi & AT # IR WoT 89 & (1) F= At & N 3R =T, (2) areraft o
Hﬁraﬂmﬁﬁmﬁ,@)?\m&rwaﬁmﬁm,aﬂt(4)aﬁ§trﬁthw3?trrcr,%@
"R T A ST ST §, S 5 IR THH & Gy (FHT H @GERT wA & e

qeds e & FATor A 6 wikare = #2

e fA#ATOT gfhar & ©F HE&T TWOT |

IOT 1. Fed ATl I AR / @eleT| Raw Material Extraction/Quarry...
OT 2. 9, 3TIT:|>":IT1?I$ 3R afFA%0TIGrinding, Proportioning and Blending ...
TEST 3. W-gIfcaT dhear ATl Pre-Heating Raw Material....

TROT 4. #TST TROT| Kiln Phase...

TROT 5. efidelst 3R 31fad 91 Cooling and final grinding...

o7 6. ¥fhar 3R fARGT| Packing and Shipping.

Fhle F T9
el IR el T F AT e 8, 9dd F srefach srguier 3R o7 g g

1.HR-ABT FHE:-319 g FT JIT AT &, FHT Sehle 7 @1y da-alas jear g1
g 37 & a1y 9RO gt & Belladr & v 38 Taea g4t & o Far S gl
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2. HihrEe FHshie:- 3carel & theredl AfET & srem STar &1 3o 3cUiel &l T 3cdieeT 99
IIcd &3 IUTAAT TATA0T & WM Al §1 Nehe 3curel A hshle dr gt 3R ®we & et @
JdH e Y, TeFRd Faleed 3R atd da dF afAa §1 Fhe T RE v 3w
yhR & [AfFET Fhe &, OF 595 IRIRE 8-IT-8-919-16-34 solich & U ST ST bl
g 3T AT g srsar & 3R, faear, W1 3R gaEe & 4 # arer ST Aohdl § dlich
el Tl 3R T HTEGRIBAIN & el TIFH I QT T ST Feh|

3. 8Fe-3maIRT AT 37 3cUIEl T JiAATSed Hlal § il "dshie” & odd Fl Sedded Hld
g, T o s S 7107 @Ts d Bl 38 A0 A uRuRe @A # AR, aEe 3R Qe
afAe &1 fAed-fide 3 der-wirdae Fhle - Fhie & "TR A" - Feary 3R aief &
T 3gger v S €1 59 A & 3T Ul #§ Fllvdd fihel 3R Hec<ies S0 A
gl

43vAd 3cUel Y Tk A NE H SRR erged, b Rerer, g asfEer 3R FEaerty 9=
& foIT BEeR 3R ORI FFeay enfae g

Hhic & oTH:-

1 Fehre fFwray & ...

2.9Raer & ATIATA U Shshic I TE&d BTl ...
3.3MhR H ool I &HAT| ...

43cUTesT H Foll eTdrl ...

5.3chs¢ Siel Fiaer faQwad] ...

6.3Td dM9ATT Tfa”rer| ...

7.3191ISC T 3UHET 3R YeT<IshoT kel T &THAT] ...
8.uafard hshle H 3Tdea|

FhIC & oAl
Fshlc & Jhdre fAFfeiad g:

1.%H Tl dlehd & $HRUT, &N ¥ §9 & [T Shshic 1 AT el HI JTaTehdm giar 8l
2.6 T H faTar Sel &t e el $r TaTSdT gl § Ife &F H 93 drgAT
festar g gl

3.qSehel Hehlelel 3R FH-fAEAR & HROT IRT & g9 & faw f@#ATor S vere e sd &
4.3 A 31 A1y FfAHAT HIAT & o dshic H Golereliel Fa0T ISUeT T HROT FoAd &

5. /TURUT Gidels HIAC ¥ a1 dshic &R, Hethe 371fe &1 3ufeafd # Thied & S gl
6.FR TR T & W [Fpfld o &
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Grade of Concret:-

Remember! Dafferent Grodes come in different mix proportions of dif ferent Strength | Strength

ingredients of cement and oggregates. Placement | Concrete Grade |Concrete Ratio| (M/mm?) (MPa)
le 2=
For Cample Ordinary M5 1:5:10 5 5
concrete
//-" — = M= the Mix of PCE. M7T5 1:4:8 75 75
o
{ e——__ Con b mio 1:3:6 10 10
M 1 5 Ca
P M15 1:2:4 15 15
compressive 51550
PLL felloming deumq M20 1:1.5:3 20 20
congtruction
Strength = Strength Steength  Strength
Flacement | Concrete Grade |Concrete Ratio| (M/mm?) [MPa) Placement |Concrete Grade |Concrete Ratio| (N/mm®) [MPa)
Standard M25 1:1:2 8 25 High MED Design mix 50 20
grades of strength
concrete W30 Design mix 0 0 concrete Ms5 Diesign mix 55 55
grades
M3as Dresign mix 5 35 M&0 Dizsigr mie Hi0 H0
M40 Dregign mix 40 40 MES Design mix &5 &5
Mas Dresign mix 45 45 m7a Diesign mix 70 70

Chemical Composition of Cement:-dic & 35 & 40 yfderd =T, 40 &
50 TR TegiAet, 15 Gfaeid e oig & 3Mearss, 3R FRAET: s 6 wiaerd
¥ s Rafow 78 gar ¢ Jer @t Aiffs Sfoers tgfAae (Cao - Ai203)
gl

Ingredient Percentage in cement
. Component elements 0, Si Ca Al Fe
Lime 60 to 65
Silica 17 to 25 Component Oxides Ca0 Sio, AlLO;  Fey04
(i cnnierala‘inemin£rea1it§etst?cgom Cement compounds CsS C,5 CsA C,AF
Magnesia lto3
Tron oxide 05t06 Portland cements Various types
Calcium Sulfate 0.1t00.5 Hydration products C-S-H gel Ca(CH),
Sulfur Tricxide lto3
Alkcaline Dtol Compounds in Cement

Hydration of Cement:- @nic 3t uer & &w @ areh qoafes gfafear &
AT T STodlslel Sgl Sl &1 T& HATHAT FTATRTH Fehid &I gl &, e HRoT dde &
STeIdIStel o GRIeT STl ATAT H FSAT foiheld! &l 3§ 'E183A FI IAT gl AT g1 dHe Hr
SISl 3ATeds UThaT gl gl IRIAF 3afr 7 g5 gufafear a7 gt § 3R gecdr v &
fARTT Frel dh SIRT Wl &

e & Tl & e, C3S 3R C2S Uil & @y gfafear g § 3R Sfevrase
faforhe g183¢ (C-S-H) HhiorId gresiearss Ca (OH) 2 & ATY ST gl
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2 C3S + 6H — C3S2H3 + 3 Ca(OH)2
2 C2S + 4H — C3S2H3 + Ca(OH)2

Hforraar Rafese gege el Yfhar & §98 Agcaqul 3cuel # ¥ T ¢ 3N I8
dc & 3 Ui # HUIRA Adr §1 IWied fafhansid & Ig ¢@r o1 dehar §
f& C3S, C2S &1 Tofell # 31f8eh AT # HAHA gISTIFAISS &I 3cUlesd T gl

FTRTHA EISSFTSS Y GcIANT H Ush dioa1T 3cUIE oIl & FAiTh Ig uler &
goedliel § 3R a1gY Weher STem § o shehie feqol &1 ofiem &, [y &7 &
ST EXTTHT #, 36 YR Fhic & TAcT & &F &l ¢l

e gresere Tidfhansil & #&d 3cure Hievgd @fdde ggge (Hvauw), Hicwas
grssigarss (Av), 31k towdr 3R Tuwua ROT §1 grsses e F 9 ey are
AFt 3R AFm TROT C3A, Taigizgrse 3R gt & e g1 e 37H AFt TRoT
ettringite § 3R 98 wafald AFm TROT AFITHE §

STl 61 AT AT Fa1 82

STordlslel i el FSAT AT e &l Jolell H 20% HA gl &1 STedie & fau
3ATF A T AT FH giar gl 3T A BRRIER0T| IRAS diehd &5 & dferd
3ifaw ared $r 3= e &1 ¢

Heat of Hydration Cement:-sis @ic ar=ht & ary gfafkar swar & ar
STerdietst yfafsar g gt § 3R arlt Aa gl Ferelt 81 Stersrer @ aedf ¢3S 3l
C3A & 3efurd R R &tcll & 3R 9 da8 ot & g183¢ axd § 3N 3o Jequrd
1 AT e a1 HiFd i ST f oS 3

ST 50% FAT 3 feat #, 75% 7 f&at & 31 90% 6 A H Feperar &1 s@faw
S-S 1T Herd giell g, @ & bt o Foct B

C3S & 3= Uldd ¥ Sfefdlstst &l &Y 38k giar § 3R STed! drehd fAerdr gl
Heat of Hydration Cement: a3 sedr dmerd dedr § 3R a1 & areed &
gl STl 81 ATT HROT Jg ¢ foh Iz A9ATT YRS RO & gR1eT WA Holr &
STeISTeT &l ST &dT &, Sdfeh STeldlelel 3culg THC HUN I Tdg Hl Hal Hld &
ﬁm%w%%aﬂaﬂﬁﬁmﬁmﬁl

r
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Test on Cement:-
1.Fineness Test.
2.Consistency Test.

3.Setting Time Test.

4 .Strength Test.
5.Soundness Test.

6.Heat of Hydration Test.
7.Tensile Strength Test.
8.Chemical Composition Test

Fineness of Cement:-Hi#c &I adAdr WA & Fuld § St e & HoT AR IR

fafarse Idg &7 & SfTd A § 3R 39 YR I9cTeT 9 A Tordieled HI AT Hr

THTIAT I €1 ... 1.8 T FeIaT STordslel X Pl THIAd Il § FHTAT FHoecll
$r |

2.¥eT T GeAar  Sele] (FaATd A fHAT ST Hehl &

A T ALTdr F1 A ITC N AN I FAT IHE g8
82

HHe &1 drhd, [AAT §F & YBIATCH drhd # FIH JefT g3 & ETSUA T IA G,
gregere It T A I T 3R ROT A FA @ IS Wofe H AQAT 7 g5y
F Ty e O T T A @ TS

Consistency of Cement:-trarafas 9fafshdr & #tal & fov dide 9 d =geAda a=lt
Fr A5 off e e aTSArl 39 TEAS fAFAT 1 deie Fr Forfa Fga g1 39
fafer 3 didfe adieror & fav @afa #ed gl

feuRar uiRa e smavas § i aelr & AT @9 & e AT S gerad
LA B HIIfT heRelr f&quT &7 9faIY g1 ... hehlc HT FATAT T AT Fhie &
fovw ghfafad T & fAuRor & g Ageaqol s{faer e &
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— ) A%
T T No < "_"I ¥
. LP plat \ 4 L u 0.3
= ] »100 e M5
oW Side viey unger for nlarged view
s 3% wilh 5} slandard 4 needio
Hion brme sistency

Setting Time of Cement:-HiFic &1 TR AfeeT FaT: 91 arerg 31K 3R @v
e 1 fordY off I 7 oodaTl I8 1 7T OFc & IRIAS JfET THT 1 Hidd
LT B

T d W yRfA+ afeer gq7:
0.P.C (ATYRUT Yicels Weie) 30 Aae| dFe o1 yrRfA+ afdesr gaa
s e 5 Pae ddc o1 yRfAs afees g

e #1 faw AuRor gaI?

AT O &1 A Idd gU @i o W 9 A dic & T&d IHHR & faT
S WAT 3rcfa B dee gifder & el qut gsrAr it 3ifad a9 FEa €, e &
ifas AYURoT @)

Soundness of Cement:-HiAc 1 egdr AT IR T&d gl 1 Ifshar H A=
aRacle @I BT I ceiicll &1 afe afeer 3R & gled & aIg dlcgd IRdce
O &, A shshle TIAT & ST, Sit SHARCD T 0Taem @l Fenfad T Tehcl &
o1 g7 deh o 13T gHE-AI3 o1 HROT & Fehcll &, Seg TS el f&Rar & &9
H AT 1T &
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Soundness Test of Cement

Cement

€—— 0.5mm Max. Needles

|

T-—:—r «—— Glass Sheet
L—:—L <«— Glass Sheet

Le— Chatelier Apparatus

Le-Chatelier Apparatus

Strength of Cement:-ATaIRUT Uiceis dFe (A & forw, #uf@a &y 33-53MPa
& o 28 feat &, 22-27 MPa 7 f&at & 3R 16-27MPa #1f&eaT & a1 3 et & garrst
& o gidr g1 dicels digiiear dde (Fd)) & fore, suf@a Ty 28 figar &
33MPa, 7 f&at & 22MPa 3R FIfEesT & a1 3 feat # 16MPa g

I.S. Requirements for
compressive strength of cement

Compressive | |S:269-1989  |S:8112-1989 | I1S: 12269-19687
strengthin 33 Grade |43 Grade 53 Grade
N/Sq.mm at

the age of

a) 3 days 18 minimum 23 minimum 27 minimum

b) 7 days 22 minimum 23 minimum 37 minimum

c) 28 days 33 minimum |43 minimum 53 minimum
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Unit-2

Portland Cement:-dicels @de, v a1l @ gU 93T & &9 &
TR HIHA, HAN W &, ST I G 3R TACE a1 F60r qee’ 3R
AT o THHUT &l ST 3R g & AAT g g1

Wet Process of Manufacture Portland cement

Clay Limestone
‘Wash Mill Crusher
Storage basins Storage basins
= I

Wet Grinding mills to make slurry

Storage of Slarry
Coal, oil or gas sl
Corrected slarry to fed to rotary kila

weny civilknowlepes, com

Corrected slarry converted to clinker
Addilion of 2 te

3% of
o R Clinker is ground in ball mill

Cement siles

Packing plant

Wet Process of Manufactare
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Calcareous

Argillaceous
materials

materials
L | L 4
Jaw Jaw
Crusher  Crusher |
Water—» «—Water
v '
Bin ‘ Bin
i
Mixing
Pulverizing
Rotary Air
Gypsum Kiin
e ——
Portland Clinker |, v
Cemen | Grinder |

Types of Cement:-

1.Ordinary Portland Cement (OPC) ...
2. White Cement. ...

3.Water Repellent Cement. ...

4 Sulfate Resistant Cement. ...

5.Low Heat Cement. ...

6.High Alumina Cement. ...
7.Hydraulic Cement. ...

8.Rapid Hardening Cement.

1.0PC: -gmemor oiéelz defe

TIROT dicels e Ta e & & STIAT hdl Silel dlell JIHC g, Sit 8T
AT shshic AT & T 3ugerd §1 I8 g R & dad 31t 3curfed 3R
STAATA fohar ST arenr Wde &, 9w ari¥e df¥as 3curesT oersrer 3.8 fAforaa

Fgfaeh HIY i a¥ gl Ig HHc T ThR & shshic AT & T 3ugerd B

2. PORTLAND POZZOLANA CEMENT (PPC):-urces qisirarar

raie, qicels Wdc & @Y Ulelidifas Fashy @ qFHT JIX &I srar gl
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Ig focga ar Sforad gehe & 1Y gioldlal & Sigshy AT WMoz WAFe 3T
BIST Grailellal  FATT T F 3T AT T T giEAsor 3a o 3carfea

frar Srar ¥l
AR dicls WA i Joram § 57 WA & Fshre W Affe garafas
gHCl & ToIT 3T 9faYy g, 3R 3T 9K, SR a9 §9 & 3997 fhar

ST &1 SEH 3AAT FAA GITA3, HIST Fwraf, draw @wraf, 3’ ddHre arsd
& &, S8 e, rel, et 3T 99 Y@ 9y Eshie #wrat i & faw fear
JTdT &

3. RAPID HARDENING CEMENT:-ast & @&a gt arer @die eama
Gt # 3Tg AfFd 9rcd HIAT §; SHAT 3YIAN FHehic H fhaAr Srdr § g7 IiHAS
II0T FH BIAIS gel QU sra § 3R grarsg didels drAe (3ndrdr) & garT @ g
g WHAT # g H AT A g gé g 3 za#F 3Ta C3S a@rHedr 3T #7ga A7 g,
St Wi 3rgear # OPC 1 Jofam # 3=o AfFd fahrd aar ¢

e &t # A & ¥&d gl ard AT A ATHT FATA AA-WHAC HAIT & AU
MAE f 7 AT 1 dTdd & AT g1 3T TP, T THC I o IJ§ § &

BIFdSh P Ugel §SIAT ST Tohdl &, Trad FAToT fr g7 9¢ Srar g 3T wraas aerg
® FATHY AATOT A ArITT FH & ST B

Iz grsfder drde &1 sty WMibfydes shre Ao, g5 Ao nfe & fFar arar
gl

4 LOW HEAT CEMENT:-C2S & 3iqurd # Jef&f #iah crghicuad
TegfAaT & 9ided & 6% & HH HTch HH AAT ard WHS HT Icdgel fhar

STl 81 STIghiorgd TofAae & Ua I AT Hhle H STAdISTd H HHF
AT YaT FI & AT AT §1 ARcarHVOT Y S g9 YA I FHhie HAHATOT
& T 3ugad &7 ad@ @A, TIANTT B A TAT F FI A, TA & FHIOT

HhIc hI GUT &I Adhdr ¢l
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‘3‘& WHT o Gohed & W AfFT Fer & § I wA gfafmareha § 3R
‘EIT'\i'fS\-TEF qfear gaEy A a ¥+ g

5. SULFATES RESISTING CEMENT:-Gethe gfater dde r
3UAET dhehle I Hohe & gH & SANEH I »H Hld & [T fhar
STar & 3 3T YR SYHT YA g & AT H FIT ST §
8T Aeer F et & AT 3f¥F gdr g1 57 &@HAC o C3A 3R
C4AF &1 @raal & 7 T aT gl

gothe giael dide &1 gt @gA H argiaar, gioar, Refd ard,
AEHa TG TATAT 9T 9Tl 3T FATE carr it Fethe foham &
dUsh H 3o arer AT & fRar srar g1

6.BLAST FURNACE SLAG CEMENT:-sdl¥c B9 ToldT AT
fFeThT I ATHIT 60% ToldT & TTY AR 9red fohar Srar g 3R
qieds diAT & ol A FHFH I QT SET Wdr g1 sH@Hr IUANT
3o @l & faT fhar S g@dr § Sier e U g5y gl

7.WHITE CEMENT:-¥§ 3a 3ifaa1ss & HFd wed AT 4
O fRAT ST § 3R T THR FT ATYURCT diceis drHe giar g, S
The BTl &1 I§ HEIM g 3R FF 3TN AERed 3eeedl &
fore fpar Srar & S8 dishree ¢ & a3 g, s adg
ScOTiG T ATHAT HIAT USdT g 3R ITaRF 3R gl goradr wraf
AT oAt & argdr yfaurea, Toie, B, ST Hhie Icaral, gy
& 9y, dUH F faw 3udrer Far swar g1 g, e

8.Super Sulphate Cement:-gu-Aethes HHe (THTEH) T #d fahfdd 3fdRIaT dde
A §l Tg§ AU Foll-aad, Hlee] 3choled dl HH el 3R FIfASe-3uAeT & HROT
UATEROT & 3fefehel HHC WHA & Th TR gl ... Ig A PC40 Hdc &1 Hufda €u @
s 3 &1

SH% FIH Heca ol J[UN H & Teh SHAT GIS3UT A HH Fel I §| ST Ig qiedi &
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ﬁﬁwﬁ@ﬂmﬁwﬁﬁﬁﬂ%ﬁa@mﬁ%lwmmﬁaﬁw
I el H A T el Fehel § 3R 3R Fhohle AT gaT # S fhar ST o s Fohell
gl

Unit-3

Aggregates:-#shic Aggregate spTsifa wfRET SR aory, ¥ 3R FEe ac
q g1 gId &1 ol &7 R fuRa axar § & &1 Ig e Al Aggregate (S8
golll) AT Teh AT Aggregate (S ¥d) &1 IROMEHT Hehre &l 3@ 39T 3R
YN & 3ETEN 3HA WIehfcieh a1 A SEAATS fhaT ST Hevcll & AT Farel far
ST " gl

Aggregate FhIc & AZcAYUl B g Sl dhshic 1 RN o & 3R Hehraed &t o A
Xl 81 el hshic HT Fel AT F 70 T 80% fEam 81 3T, g g Thd & Th
Hhlc H IR FH 8P ETIT A & fov [A¥Td T & Aggregate & TR H TS
q ST I1RT|
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CLASSIFICATION OF AGGREGATES

* ACCORDING TO GEOLOGICAL ORIGIN
— NATURAL AGGREGATE
— ARTIFICIALAGGREGATE
* ACCORDING TO SIZE
— FINE AGGREGATE
— COARSE AGGREGATE
— ALL-IN-AGGREGATE
— SINGLE-SIZE-AGGREGATE
* ACCORDING TO SHAPE
— ROUNDED AGGREGATE
— IRREGULAR AGGREGATES
— ANGULAR AGGREGATE
— FLAKY AND ELONGATED AGGREGATE
* BASED ON UNIT WEIGHT
— NORMAL-WEIGHT AGGREGATE
— HEAVY-WEIGHT OR HIGH-DENSITY AGGREGATE
— LIGHT-WEIGHT AGGREGATE

What Is Coarse Aggregate | Requirements of Good Coarse Aggregates |
Uses of Coarse Aggregates | CIassufucatuon of the Aggregates

AJTHR & TR 9T Aggregate T gaiiehIor

§A STield & foh Aggregate Sellieedl AT HiRMer 31fe SaRT Whfdeh T & AT S arel
el | e BT &, $HTAT, Aggregate &I 3TaRTeh 3ThR UTocl HiaAl HIThol &
AfeheT, Aggregate ST 3TRIT ahehic I ATIRIRGT A THIfad | 3HTAT, g
Aggregate & 3R &I €A1 IW=AT AMGT| TG GWHTS o hdel Hel <l I o]
gichl & e 3UNer & ST arell 9 #MeT 9T 871 o] gl &1 Aggregate &1 3R
& TaR fArafaf@a veRt & aefigd fhar siar §

1.3 Aggregate

2. 7RG a1 30fAe §T & M Aggregate

3.%I0fIT Aggregate

4 9XdeX Aggregate

5.olFsT Aggregate
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6.IXdeR 3i &&= Aggregate

M Aggregate:-

el Aggregate T g & TfeerT @anT 3R & g 3R Tz & fFaAR orly & &9
# 3UcsY g1 el Aggregated TRUTAETRT RiFadl 1 #geTad Jfaerd (32 - 33%)

gIcT 8, 38l I 31 ATagIRepdl &l 81 3¢ FF AMT H Siel-HAC 3qard

3TIRIHAT BldT §1 TS Seallehdl cTagR 3N FHAR §les T F HRUT 305 3ed-

ATFT Fshie & fAT ALt AT ST &1 el Aggregate
.,'.- :I:-:}_"._‘ 1 :‘..: d 2 3 . i v ‘q_ .,'- "J'-;'_i ' _‘

S

;'.'
FfAFfAT Aaggregate:-

feafAa ar s &7 & e Aggregate 31fAd § & TfgerT garT IHR H 8ld &
3R F 15¢ H 3T AR T & T H 39 g ¢l HAAAT FHIT &
IRUMHAETET 35-37% RIFAAT 8 Tehcll 81 e Aggregate &I Jolell H T HH
SATAGTR T &3T| 15 T drehd el Aggregate I Jelell H ATST 3tk § ofehed 3=
ATFT Fhshle & TIIT 3TaeTH T61 gl JAIAFT Aggregate

AP
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FIUNT Aqggreqate:-

HIUfT Aggregate H 3T g & IRATT fhaaR gl & S Al dk W Fdde
G & TNIE W &1l § 3R T TceEl A Fuced wed e S g1 ol
Aggregate 3ifeas gfaerd RFdar (38-45%) &7 IRUMH ST § AT e
HRIRMTerAT &aT 8 AT TIEe-ACR dles & fdemd & HROT d 10-20% e
FUfAT 1—‘&3:33 g1 o, & 3T afed Wﬁm‘m H 3yl g1

x’ 7

9Xda _Aggregate:-sis 38 Aggregate &I TISIS 3R oals T Jolell H HHAY

Hlers BT gl § dr 38 WWdGR Aggregate &gl STl &1 AT g@R A, ST Aggregate
& FGTdH HATH 38 AT ARAH & 60% ¥ HA Bl § o 38 WeR Aggregate
gl ST g

oIFdl Aggregate:-sid Aggregate $1 daTS 3w &1 AT ¥ 9 @ ¥ o 54
&reT Aggregate &gl SITdT § AT Aggregate FI TaTS ST HIET IATH & 180% &
3 gIeh gl

WdeR 3 _aFN Aggregate:-
ST e S Y e & 9@ A & ok NaE g A ¥ w8 o ¥ A o

RAGR 3R oFell Aggregate &gl STl &1 IWIFd 3 FhR & HHTIT hshic AT &
forw suged =€t &1 3 3187 AR R @I FI FeeE § 9red gid &
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B.3T$R & TR 9T Aggregate &l g3ieh<or
Aggregate 9pfd # faffi=eT AR & 3uclstr §1 39T fhU T Aggregate T 3MHR
0T 3T, R & YR 3T @ T 8 Tohel &1 Aggregate & TR faeRoT
®I Aggregate T AT FET SATAT g1 SR & ITUR 9T Aggregate T Faffaior
Afafaa &

Aggregate @I 3R & 3FTHR 2 FehRT A gafiched T STl &

1.37=ST HhelFine aggregate

o 2.7 USCoarse aggregate

=BT _"ahd Fine Aggregate :-4.75 THHAT &I Soleil & ATEIH T Solell ohdT ST
g, o Aggregate SHE gl IR & S8 HST Aggregate &gl ST &1 i I
HI 3YINT HAR T HeT Aggregate o ®9 H fohar S7ar g, g 3R el off sar
Ao 7 3TN 81 ¥, Mg IR TACE @ Jobd A STAT & QAT gl ol g1 HeoT
Aggregate & 32T HAIC Aggregate H RfFdar &I e 3R FIETATT Toic & ¥
H FHT T gl

Fine Aggregate Size variation

HAler ¥d2.0 &+ - 0.5 fAAT
HEIH 3d90.5 AT - 0.25 fA#Y
W d30.25 fAFT - 0.06 AT
aMG0.06 fAFY - 0.002 TAAT

fed1<0.002
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A AN Coarse aggregate:-

SIS Aggregate &I 4.75 TRHAT Tolell & HILTH & Tofell fohaT ST 8, oY ST 1T Fel
$r HIC Aggregate FHgT SITAT g1 TRy, Pigel IR desy 39 Hoft & 317 &1 39T
memAggregate@QFﬁWﬁﬁTﬁW%IFI'I?:ITo‘-ZrFﬁTCIT,
AT diehd & AT 40 AT MR & FHol &1 3UFET fhdT ST &, 3R 20 el
3R HT 3YINT 3=d AfFT Fshie & T fomar Srar g1 =i fer ot afdea #Ae
Aggregate FI THR H=ATI

Al Fel HATHRR Coarse aggregateSize
1.9 Sordi4 A - 8 A
2.7 So18 fAaAT - 16 &
3.AC Jorr16 AT - 64 AT

4 3T PIIeed HAT - 256 THHAT
5.9¢27> 256 fA#T

Properties of Cement:-

Properties of Cement

; =)
Physical Properties Chemical Properties
< >
+ Fineness of cement " :::Eg:g:ﬂ: zi:i":;'l:me
- 5 " =
. C(;::Fs't‘:::y = Dicaleium siicate
- Strengin . L‘Z';r“m
- efting time
. Hratgfh'_,'dratun = Sulphur tricxide
» Loss of ignition " I:.IT :x'de
» Bulk density - F[a; ITn‘e
i .
= Specific gravity =

Physical Properties of Cement:-Aggregate % & @ifys ot e & faior
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F for oo T@a € [ &9 F 3zg afFd are Fhie S 35T Ugada & e B

1) Fineness of cement

2) Soundness

3) Consistency

4) Strength

5) Setting time

6) Heat of hydration

7) Loss of ignition

8) Bulk density

9) Specific gravity (Relative density)

1) #ieAe_$r A

e & O 7 FR sGH AGAAT &1 Wie 3curest ufgmar & 3ifaa o & Fea #
ARy 3 Wee HT JTaeFsh FeIdl Fied dI S &1 i We HT Sterdlsie eX @Y
#iT & FUT JFER § TG &, sAfAC W A Foxar Tga FAeca ol

2) f¥ic i FASAH

geod! ¥ dcqd T & TEd gl W Apset 1 &7 & §1 3! Juradm arell e o=
forell i TR & STHEa & T 81 39T el SRR @ §, ST 37cdieish Had g
3R FANRET & FROT BT g1

3) Hide fr "ol

Fe 9T & YaIg I &THdT [FRaidr gl

38 fadhe ¢¥e garT AT ST Bl

Qe e & AT fEuwar &1 e dee Qe 3ustor & foar srar &1 dFe fr 398
TAE T Tl & o0 3THOT & TooR Pl AT AT ST gl FEURAT & 3R € Tolo) dfe
H v ARTT TS I AT FWM| Fgl Sar & o e 7 g B=rar gdr & s9
Toiol 10jA1 TR & uder a=ar B

4) d¥ie A AT

e &1 dieT YR &I dTehed I HUTE, CrATS R Folrglel AT STl g1 A wRe
cehel T FeTTfae o § S8 o Ieil-didie 3ieqdrd, Weic-8ieh el 3eIdTd, Soitsl &1 f&ufa,
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Teh FHe & IR AR MR, Alfesar 3R AT &1 i, oifsar 6 Fufd 3k 3701

AT FU: Ig TIH WA T ST g1 T TeT0r A (50 fAs) forar simar § 3R
A%herar de e FUIfsd IR & 31l gar g1 oS sa 20 dhs 3R 80 AHhs & HaR giar
Uyl

mamzm%ﬁmm%m%maﬁ*mwgmmm
39 I5 T & O F IR F FS 3TAN TFERy FE & g

Folrglel dlehcl: Ig dEdd H gohad H oo ATFT HT Teh 3U1T g1 TUETIT 40 x40 x 160 AT
e AR diF # a1 S1dr &, S [Aheldr d& g8 & fdg W oS fham S g

5) HiAT &1 79T AUiRa F=m

gleT 3Teled W TIHC STH AT § 3R T&d g JATar &1 Ig AT AT F5 FRAI & YR W
et g Fhhl 8, S WA AT Fedl, WHAC-TIA T 3]d1d, IS T 3R 07|
fsor # sgeFa dde F1 yRfAE AT wHT qga FA G g Ao 3R sifaw A T
g 310 o6l g a1fevl gafaT, ar AT FAT AT ST &

IRTAF He: ST 9FC FIH & gl Y & A § (AR TR 30-45 AT F 3 @ &)

3R de: I9 Wi T 8 AT 8, A FO AR Hood S H HaIH g ¢ (10 B F FA
g &)

6) TerAYSTe hr It

S& e # e Famar Srar g, S gfafhar gidr § 38 ool ded &1 g8 AT
3cUes AT &, S HIHC T FUTedr I GATTIT X Fohell § AR 35 & AGH # Follel &
d9ATT &I S0 W@l H T BrRICHE & ohdT gl

a3, ST A T 3cUTEe HTEH glaT g, [T T @ 57 A3 H, Ig I@ifod dAd
deT T el ¢

STerdistel T FSAT HiHAe # Alslg C3S 3R C3A & Ha¥ 31U womfad gl &, 9y &1 Sfel-
AT 31U, Yool 3N Sollel & A9A & 8 geiaa g &

dicels AT & gISgeAed i 1Tl 0 F@ AT 3w &7 & gr89¢s W (7 9 3R 28
q et #H goTdhl Jofell Teh UIed) & o & e 1 ARG o &1 S g
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7) 9% "dcd

S A #Y gl & Gy AT Sar §, dr 9l 39 & Y 9cel &ar § el 9Eed §9 ¥
&aT I &1 38 HROT, W 1 Uieh Ueled g Hgedqul g1 ¢ e T gforerd &
YR IR AT H Gelcd HT Tk el AT @il g1 AT T gefed 62 F 78 dis gfd g
%e el o g FhT T

8) faflrse areca (Ardar ueca)

faflrse Teca 1 3UAT 3MH AR R AT JHTeUTiceR 01T H fhar Sirer @1 Gicels die &
fafIse areca 3.15 8, dfehel 3 YR & WHC (30T & T, Nols-solree-Hhata-Foial AR
drés-aisitor Hiee) # oarster 2.90 @ fARISE ocq & Fohell B

Deleterious Substance:- THIT F7 ¥ glfaRe ATHA § g1 § S SHhie & arer 3R
O IO FI g FI F THIAd HId &, 3ae0T & [T Shehle &I dTehd, HIHA HIA A
&THAT 3R Fhie & Erediole Yed H SHET 39T FAT JATAT &1 8faeRe e 3k
IS AT G|

Frafereh 3RIEfR, e, e 3R Fael g3 Yel, SGUT, IREY 0T, IR &R FHT gfafhand|
Fehic WelieRa AHAPAT & Sfdeel THIET & dehic 3 drelr 1 AT 7 gefe, dete 3R
TIfele & T ST ATFT FI HH AT, TATR—CT FI hA AT, Hehle I3T3¢ H GROTE, 3R
AT Ugaat & gfakiyr enfder g

ALKALI- AGGREGATE REACTIONS:-

1@ & &R 3 Aggregates & faferr a1 FEfde & g $r gfafkar #r "eIR-
Aggregates 9fafehar" &gl SIdm gl

2.9 3 gfafshar I8 & & Aggregates & Ifpa faforer geat 3k e & 39 el &
9=, O "eTR-faferer gidfshar aer Sirdr Bl

3.Uh 3T YhR I &TR-Aggregates UTAfshar Ig ¢ fob StellfAfesr I 9caR Aggregates,
S wefae giar 8, 3R dide & &R giar &, o8 "aTR-@reieie gfdfshar @gr e gl
4201 YR &1 gfafshard sshic 1 TR1Ee T HROT o0 8, A&T &7 @ shihar|

5.5 3Ter (3R, TTAT HTPReNT), hearsial (fheeifhecarsd Y2ER), 3R grEaAEe
ECRIERIGIERINCEST

6.Aggregates &UIl &l Tdg X ool dalad H Aggregates 3R HHAC Ie & &I A FUT ASC
gl ST gl

By-Ravi Shiva



7.9 T FaroT g AR gara stercdt § 3R A gre3es Wele dee & fawar, Hiwer
3R gguTT FT FROT gAdT B

8.8TR-hralole GiAfshar & A # 8, Siel SeTal &, ST il W Shehic & [aEAR T HROT

IoIcT gl

.57l Afshd Aggregate U & TART 3R FdT g, orad Reg & IR XX 98 1T § 3R
N FT Th Acdd dof SATar & 3R waieie 3R dde dee & @i dU= 1 A gidr gl

‘SIEVE ANALYSIS OF AGGREGATES:-

Toel faeayor

Tololl TaRevoT Al 3R AGITT Aggregates & &UT 3THR fAR0T & AUIRT ot & A axar &1 Jg
IMSTH: 2386 (AT 1) - 1963 & TR Aggregates &l STy fhaT ST ¥ HH §H ST HIs @R
AlThlehd A Tl T 39T d & 3R T I FA § 3eToh ATETHA § Tohea Xl ¢ 3R 3
ypR AffieT Soel W o3 v /(e PR & FHUll & Shear HdT Bl

39T FT S arel 3UHIOT § -

i) 3TPR FT 3T Her@ FT U de - 80 fAAY, 63 A+, 50 A+, 40 A+, 31.5 s, 25 A+, 20
T, 16 &, 12.5 &, 10 &, 6.3 A, 4.75 &+, 3.35 &, 2.36 &, 1.18 &, 600um,
300um , 150pm 3R 75um.

ii) IETOT THA o ofeT 1 0.1 FicRIT AT o fIT FEhdT & AT Helel AT YA

3YCISt] FAHA T dolel wird [T 91T Tolel § A 61 glell MR-
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Idaximum size presant Idinimum weight of
in substantial sample despatched
proparticns for testing

{mmj (kg

62 100

50 100

40 50

28 a0

0 25

16 25

12.5 12

10.0 G

6.3 3

Olelel & T T 93 7 & AT o FACRIT GaART AT FHAT faoHerd & ATEIHA § AR fhar S
BUR

Agdregates & #HUT AHR fIcRor I fAUTRT H= Hir gfthan

i) TOETOT & FAHA B 110 + 50C & ATIATT R Teh R I doh JEIAT Sl & 3R Aelr SAIer g

ii) MSTH Wed & Th AT FT ITANT e el Pl Solall AT ST gl
iii) Telell & G Bl W, Tedeh Tolell U WIHA I dotel AT ST Bl
iv) Gl Belell & IR aTel Hedll R T I0TEAT el AFeAl AR & Tiard & & H $Hir S §

V) 9% Telsll 9T TW 9T Aggregates & AT gfderd & S 3R T &1 100 & [snfaa s
eIl A red fonar S gl

gitomet @ Raféar

gROTAT fr 0T 3R RAIE 38 R & Ser arfeu:

i) el AHA F HR & IHFAR T gfderd

ii) Uh Sefell H ot dTel 3R 3Tl BIE Telell W IW T Fel AHA & dofel & MUR T Ffderd,
fAeheds 0.1 9faRrd de| ITele fALeNoT & GRUTET S 3e-dfeT TH 9T IAET & & gof fhaT S
bl § [T &oT 3R ofewdr (afer Toher) 3R Afdse e @ are afara &t #ifdae & § &
gl 2l
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GRADING OF AGGREGATE AND
GRADING CURVES:-

GRADING OF AGGREGATE. -

1 LA e 3 AT & T tF graAgk AW & SN & AT §, S IMAAT 9T

Dol & 3CUTCa & PR I JGell S ol A @ YA% § 93 A B¢ FUA Ifdad &
9 # »gad AT ST B, AT S & Iguied H ARGT WAr & S & gfdedl

2. A 3R AT Aggregates & TolT ASTM C-33 ATSIT ITLTHAT|

3.AfEH A 3R ifehad For AR AfESE et & dg HROT §; FGH Hgeaqul i &TA 3R
AR W 3T IHT gl

4 fFHrIdT fEars & v e I & [fdse & 78 &

5.Aggregates TSIeTel &31 el a1 TRl TAAY PR Fr AfHRar AT gl §, T Ta 31¥F I@gRS
3R TFwradr Fhie RSOT FT 3cueT WA &

6.37T9T-31e19T 3R & Uil & AU Fol UfhaT 1 omTa Wi fovam Sirerr &1

7 Aofidey ¥ & IUYF AT & WY A& §T § qafichcd A HHTUT HT ITANT Feh e HA
YT AHAT|

25 mm Mixture of
9 mm and 25 mm

8.7f¢ AIC Aggregates HUTT & ol RefeT TUT T o & T wiied HEIA T g1 ¢, o T
I Hide 9Fe § = aifeul

950 g & 3T A%OT o oR 3R T w7 ARFA 8 £

10.580 AR, 310 AT # AL Aggregates AT 3chTeieh HEIT Y & HIU FHI HAlSlT HEIT HUIl
93 Fdg &9 & FRUT IR-3fTF Fhie F 3caed I Tdhd ¢, forasd faw ifaRea defe $r
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3aRTHT Bar gl

i;(_‘l' S AHITHA FTHIIMAXIMUM SIZE OF AGGREGATE:-

1.Aggregates & ATURAA AR TRURS FT & Tolell & ISR ¢anT fAfese fomar Jrar g, o w
15 gfaera a1 3% FoT 54 | &

2. 31fUdH FoT AR TAAAT T3T G19M, YTy SIS 3T T Felg &1F 3=l & oiel g ol fonal
U a1v Ser-Hife Iqura & e 9Ee garT FHa fRaAr S g

3T T AT Tl FAT T 10 F 15 AT ST g1 Tehell &, SATAT shshic I dThd A FH1H FIA
&1 &TAdT @ wA fhu e @i @1 Jae arel F15 # Fas Agcaqet S T 7 g T B
4 Aggregates T HRAGAH HHR FIH BIE Solell ¢ fF@d ey [3AW Aggregates &1 IeRaT =R
Aggregates &I ATHAT fUHH HHR AT BT Seoledl H HFR ¢ STGH ACTHA § FHol FT F37
feeam I wifeul

5. ATHATT AURAH HHR F Solell HHR TEIT & YR R Fel F 5% F 15% o TR W
e

6.377aTe WA I AT ge ST § FAifR HE Aggregates T 3ifwdd HHR TodT &l

Tl HUIl H1 HAFIHA HFR_IH R R 3iftw @t gem aifew:

1.0F S TSTT HT graal J&ad Bler 3|
2.A-=tTS AT Helr@l 3R A Forr@l 3R &4 & T Ta¢ 3R |
3.7 T IS T T fAETS|

SIEVE GRADATION-FINE:-

geeit wEarSieve Number st &1 3HROpening Size ()
4 4.750

6 3.350

8 2.360
121.680
16 1.180
20 0.850
30 0.600
400.425
50 0.300
60 0.250
80 0.180
100 0.150
140 0.106
200 0.075
270 0.053

Grading Of Aggregate
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38" SIEVE

#4 JIEVE

#10 SIEVE

40 SIEVE

W00 SIEVE ——mmmin |

PAN

IT2IT FHGRADING CURVES:-

1.3€ T 3YAET HFAT Tolell ALTUT & GRUTAT T Afher &7 & o@E & v fFar arar g1
2.9faerd 9T & JHAGR TR FEATUR 38T G Tolle [hdT ST &, STdfh dofeil & 3TPR aifaeT 3787 W
Tolle fhu S El

3.9cAE TN § e arell FHA & Thrd yfaRid & fav fAfdse udr 3t Feel dard s afgar
AE F A H ST Hehell &

TATASE TYPICAL CURVES:-

Percent passing, by mass

Sieve sizes
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. | /
Bl [ Zone

70— Zone % , /%/

TN )]
A\ 7]

30 ] ! ] {
20 |
10 ' [ / Coarsest | |

75 150 300 600 1.18 236 475 10 20
um PR N T

=m0

Percentage Passing

AN

‘Hgaﬂ' FfSITCOMBINED GRADING:-

1.%8f-asll Thor 3R A Aggregates &I HIer AT T ITANT Hleh faRANOT fahar Srerm &, Fifes @
T 3 AT 7 Al g 8l

278 39 S & AW 35T ALV UGl Sl § foh Aggregates Fshic H hal Yol Ham|
3.aef-ansf 9.5 TAEN (38 $) TR & oIl HEYH AR & Fel A, ol et H FHal ghell &,
S aRUTATTEY 3T Heplwel 0N, 3T 9Teil Sl AT, TS HH HA T &TH, WIS 9T A HI
&THAT AR @UT 18 & &THAAT eI B

4.amhd 3R Tfica off wenfaa &1 Tehar 1

25

20 |-
h=}
¢
"@15—
2
=]
@
e 10
@
o
5k
O 1
©00 Lo © B © 9 S o o
N o oo N ; Y& S s & &
LA VA R - 588

Sieve size in mm

Thd &1 3T ATSITGAP GRADING OF AGGREGATE:-

13193335 Tad # T FUT HER AL O3 T

2 FRC-31-Cold Fshic & forv, [AfAse AHu-38s weieicy &7 Al wEiele &7 had Te 3THR g &,
S Biget waiele & @t So1 Firdee Hie TP # voids & oReT H FaTH g1 &
3.TFaUIS3-TARIe AT & U THA delac Iied el & faiv 3fheadRal dhshle H 39T fFu amw
Ag-Iss AT
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435 3 O & FHIfAd GURT & HROT, AR TAET FHol YSAUT & IGANT T IFATY & FHROT SaTeht
39N WA EIAACHS hshie & 3 foham ST Fehell B

Fineness Modules:-%Tgeq HATeh (THTUH) Teh Hefsdoled 3HihsT & St Tedsh AfEse s@er &
Bolell W FAT AT Fel & A & Pl Gfaead & Sz IR Ay 100 & enfaa s wrea B

ST B

Example Calculation of FM of Fine Aggregate

Mass Retained, Grams  Cumulative Mass Retained ST

Test Sieve Sieve Opening

Percent Retained
MNo. 4 4 75mm 31.5 1B+ 6.3
No. 8 2.36mm 67.6 99.1 19.8
No. 16 1.18mm 96.5 195.6 39.1
No. 30 600pm 111.1 306.7 61.3
No. 50 300pm 60.5 367.2 73.4
No. 100 150um 115.6 482.8 96.5
Pan Pan 17.5 500.3 Total Sample Weight Sum = 296.4

Fineness Modules = Sum of Cumulative Percent Retained/100
Fineness Modulus = 296.4/100= 2.96

T 1 AL ATYIS FAT 82

I T HEIAT AT Teh Fehleh HEAT § Sl ¥ & HUN & I HhR & ST Far g1 saeh
IUTAT Hleleh HISUH Tolell o HIY Tolell [ARINOT GUETOT Fleh &I STl §1 I T GEAT AGh 2.2
3.2 d% gidr gl

HE Gy HT FEAT HGh Wil & [T 12T INSTH Telell 4.75 THAT & MR HT gl Bl
2.36 &, 1.18 f@#N.0.6 A, 0.3 & 31 0.15 &

T gfieor i Fineness_AMM®

HETH IS5 BN BlETd ATl 3Hh HIged TR HSTH: 383 -1970

3YhIUT:

1.3TSTH AT & ITER Solell

2.913% Telell AW (dhfoadh)

3.q@r 3ias

4 3f5eca aod YA

GEGI dFT_ FIAISAMPLE PREPARATION
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T &1 FEAT AUH & AU AHAT T HGAT HAFAGAN &

TH FHIE A 3T H TH A7 o MNT 3/ 3Nad F Farear 100-110 3o afewaw & argara
gy |

gara & 91, AHA H A § q1gT fA@ret 3 BiFed afdTm wha w1 sgAdT wIh gH@H
g Arewy|

afad gHTIT F1 gt AR@YorSIEVE ANALYSIS OF FINE
AGGREGATE:-

¥ qQeTor i FaAERaT Adiw & fow aderor yihar ReafafEd g,
1) Bolell of 3R 3o¢ ANE A H TIH T37 Solell & ATYT IARAT I

2) afg #ig ifRE e e & T 3UAhT ax @ &, O e QK W doler I & Rufa 7 @
3R FW & Selell F AT 3Tl 3N W T/ Solell T Tl & §g &

3) T \MT T =] A 3R Tofell &l FH F &H 5 fAeIc T el =@iigul

Pan
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4) I e g1 & (3121 W) fFam S § aF T B U IR A oot 7 STel AN 3/ 9 W G
IR T 39X Fr & Tolell F Thg 3ieT 3R T, ddad 3R &fas & F Bamv|

5) % &Y 916 3 3R 4 & RelU 3R AT & Th T delell YE R

6) BT o G, Tedsh Tofell T W T AT HRX H Repls Y| R dfd 4R a1 HfSw|
7) 3d #H, UAF dolelt W} dfad F9r gfaerd FuRa &Y

8) Tefr TRl wfcerd & S8 3R 100 & AT Y o g Hedr Adieh 1 #Hlef fHelam|

THRUH _H rorar A *:ICALCULATION OF F.M. OF SAND

A of fh T FT Yh HRX = 1000 ATH

Tolel! faReYoT & a1g, fg@rs &a arel A o wRofegy 81

Sieve size Weight retained(g)Cumulative weight retained (g)Cumulative percentageweight
retained(%)

4.75mm000

2.36mm100 100 10

1.18mm250 350 35

0.6 mm350 700 70

0.3 mm200 900 90

0.15 mm1001000 100

o Total 275
Fineness o

3 I T GEACT AW = (HIA % Fiaenika) / 100
= (275/100)

=275

AT @ Fineness & dar
RAEITaT@d aifeleT & 9ar Iodr § & 3T T ASTar A AT 2.6 ¥ 3.2 & o8 B

W & Fineness amis (F. M) @l & yssRRange of Fineness of Modulus

Types of Sand Fineness Modulus (F. M) Value

AT Xd 2.6-2.6
F;EIH 3T 2.6 -2.9
Al ¥@2.9-3.2

METH 383-1970 & HJAR ¥ & A= & & @9y # gaAar Ads

By-Ravi Shiva



drferer & fear arar gl

Sieve size Zonel Zone2 Zone3 Zone4
10mm 100 100 100 100
4.75mm 90-100 90-100 90-100 95-100
2.36mm 60-95 75-100 85-100 95-100
1.18mm 30-70 55-90 75-100 90-100
0.6mm 15-34 35-59 60-79 80-100
0.3mm 5-20 8-30 12-40 15-50
0.15mm 0-10 0-10 0-10 0-15
Fineness Modulus 4.0-2.71 3.37-2.1 2.78-1.71 2.25-1.35

Testing of Aggreqates:-Following are the different types of aggregate tests
conducted to ascertain the suitability of aggregates:

1.Crushing Test on Aggregates.
2.Abrasion Test on Aggregates.
3.Impact Test on Aggregates.

4.Soundness Test on Aggregates.

5.Shape Test on Aggregates.

6.Specific Gravity and Water Absorption Test on Aggregates.

‘ELONGATION INDEX TEST FOR AGGREGATES

YANT FT 3662T:

UEHA F T T AN F FHIAaT gIHid F Auia s F @
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TEST DESCRIPTION

Elongation index test of an aggregate is the percentage by weight of particles whose
greatest dimensions is greater than 1.8 times their mean dimensions. This test is also
applicable to aggregates having size larger than 6.3 mm.

For calculating the elongation index of given sample of aggregates first the weight of
each fraction of aggregate passing through and retaining on the specific set of sieves is
noted down. Each of these pieces is then tried to pass through specified gauge length
with its longest side and these elongated particles which do not pass through the
specified gauge are separated. Then the elongation index is calculated as the total
weight of material retained on various length gauges, expressed as a percentage of the
total weight of sample gauged.

Elongation Index=[W, /W] x 100

Where W,= Weight of aggregates passing through 1.8 X dmean Size
W= Total weight of aggregates

For road constructions elongation index should be less than 15%.

RELEVANCE AND IMPORTANCE

For road construction especially in surface course the elongated shape of aggregates is
not desirable. It is because they cause inherent weakness in road and there arises
possibilities of breaking of these aggregates due to heavy loads imposed by vehicular
traffic or at the time of compaction. So, to avoid the above-mentioned situation, the
particles have to be tested for their elongation indices values to check their suitability for
using in road constructions. This is the reason for the test being carried out.

Table 1: Limits of elongation index for different types of pavements (Source: MORTH)

Sl No. Type of pavement Maximum limits of elongation index
1 Bituminous concrete 25
2 Water Bound Macadam 15

APPARATUS REQUIRED:
o A weighing balance having an accuracy in measuring of 0.1% of the weight of sample.

o Metal Gauge as shown in figure below.

o |S Sieves of sizes 25 mm, 20 mm, 16 mm, 12.5 mm, 10 mm and 6.3 mm.
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AIM 451

Fig 1: Elongation Index Metal Gauge
COURTESY: AIMIL LTD
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Fig 2: Diagram of Elongation Index Gauge
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Fig 3: Set of IS Sieves

COURTESY: AIC- LAB EQUIPMENTS

PROCEDURE

1. The given sample of aggregates which are to be tested are passed through a set of
sieves and they are separated into specified range of sizes.

2. A minimum of 200 pieces of any fraction are taken to be tested, and weighed properly
by weighing balance.

3. From each of the range of size, the aggregates are then individually passed through
the appropriate gauge of the length gauge with the longest side in order to separate the
elongated particles.

4. The gauge length will be 1.8 times the mean size of the aggregate.

5. The portion of elongated aggregate which have length greater than the specified
gauge from each range is weighed by weighing balance.

6. The weight which is obtained from above is then divided by the total weight of the
sample taken from different size ranges and the ratio is expressed as percentage which
is the required elongation index.

OBSERVATION TABLE

Thickness of the gauge (1.8 times

geoeosiesiba=slida s dicral sl Sl the mean size of the two sieve sizes)

through IS Sieve (mm)  on IS Sieve (mm)

Weight of the
fraction (g)

(mm)

25 20 40.5

20 16 32.4

16 12.5 25.6

12.5 10 20.2

10 6.3 14.7
TOTAL W=

CALCULATIONS
Total weight of the fraction, W=
Total weight retained fractions, w=

Therefore, Elongation Index = [w/W] x 100% =

PRECAUTIONS
o Safety shoes must be used along with masks and aprons at the time of test.

o Gauge should be cleaned thoroughly and dried before testing.
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o Special care must be taken that no outer air enters when using the balance.

o All parts of equipment should be kept clean.

o After the end of test, sieve should be cleaned by smooth brush.

FLAKINESS AND ELONGATION INDEX OF AGGREGATE:-

1. 38T

FHUT AR R TIg TG FHOR dshie & N AT Jofoll # drelr ABT SHshle & aquif 1 3ifts
g I 81 GGy, HIUMT 3R & Holl &l Rehet, el spletiere FFTaT AT Jofoll H HTH H
Qe Fehie & 3cUIeal el & fov 3fAed arelr T Haegshar gl g1 Acieids, ST-HMAe 3feqard
FATT @ & v dide @l & 8 ggrm S @ifgel e dk R, wele 3R o SOl § s Srdr
€ 1 T HHTUT & Tolel T ST 15% cieh WA gIem gl

Hegere Weight:-

[EERER:GED)
olel 1 A deh Tofel A H F&TH gl dA1g T
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fegeT 2016

4. 9i»IarPROCEDURE

1.98870T & AT fohall 8f 37er & 200 gohsl T ~PAdH FEAT Feld Fel & T Fel AT HI AT

gTed off Srwaft|

2.7 & arfeer 1 # RAfése oot & o aifge:

Size of Aggregate thickness (mm) Thickness Length Gauge
Gauge * (mm) ** (mm)

Passing through IS Retained on IS

Sieve Sieve

63 50 88 90

50 40 27 81

40 25 19.50 58.5

31.5 25 16 95

25 20 13.50 40.5

16 12,5 8.55 25.61

12.5106.7520.2 10.6 75 20.2

10.06.34.89 14.7 6.3 4.89 14.7

Fol HICTS & IR (A AerS st « (Bl oS st «« (7Bl

HETH HT Tolell ¥ IoRAT ST T Selell T @M 1T
* Ig AT A Tl & HHR & 0.6 AT & SR ¢

** ¥E IATH AT Tolell & IR & 1.8 T & SR §
eI 1: 31T & HATH (corS 3R Aers)

3. RcAeR AHIM HT JYaFHIo- 0 3 # @T 7w Yoot & org Aef W Aers & v ar s Folie
arell Tl W A H TAF 3 T Aers & v A Srwen| AT A7 Towd F 9gad Tl H s
col & fafese mamaAt v gril| Al & 3ugerd 3MhR & fow arfer 1 &1 3|

A4S @ TR dTell el AN H T&TUT FHA & dolel o A T HA 0.1 YT 1 Féehel & dter
S|

5.Fcleheid $39hd fafdieet Aleg ISt AT Tolell @ ISR aTell WHIM FT Fel dole &, IS FAHqA & Fol
gofT & faerd & &7 F ogFd fhar Srar gl
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6.5 HIHIA 1 JUFRIOT- Tcdeh 3T I FTFAT T F ofa1s & U Toh &g &1 s & I W
T 4 & fe@rT a1v Yoot & AR AT S| 3UAET ST S alell IsT Fa1$ col 7 fAfése gl
AHA & 3TGF AR & T dAlfelhr 1 HT 4]

7.061g ST SaRT W 915 Fol TRA &l TQ&TOT FAHA & Tolel o HHA A HH 0.1 Ffred T Freher &
dter srwam|

8.9¢1d Fahish fAffieet SaS & sl W TGN 318 HHM HT Fel dofel ¢, o FAHA & Pl dolel o
gfaerd & & & cggd I Jar gl

5 i AR Rpifsar

ETE Hew A IR (A 3SvE ded W FoT @ (A Foldhlerg e () Fohiag s
e aifder (o) ufaera de arfder (%)
63 50 33.90

50 40 27.00

40 25 19.50

31.525 16.95

2520 13.50

20 16 10.80

16 12.5 8.55

12.5106.75

10 6.3 4.89

FoT
)

dTferhl 2 : WAGRAT Halehieh & v Reprfsar
ST AT F e

63 50 --

50 40 81.00

40 2558.5

3125 --

25 20 40.50

2016 32.4

16 12.5 25.6

12.510 20.2
106.314.7

el

e

diferet 3: d6Ta Fashis & fow Repifsa
6. IoT=AT

Fol AT Felhoddd g = . &

FIRTAH ST x 100 / TLETIT el HT Fel Tolel = (%) IR ATl Fel Toted

FT W 91T FIhih = . &
Seld ST x 100 X FATT IWT Fel Tsfel / GHETOT e HT Fel Tofed = (%)
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FRESH CONCRETE?

S hshlc THPI ToATlEeeh IHTEAT g g, dl 3§ dIal dshic & ®9 H ST SATAT
gl T ePh5 TTscHAs 68T & ToIU dlell shshlc I 3Tl I ETell ST Hehdl
gl 38 FAlh W & dOR fhar ST Fohar g 3R 3ET 8 39cleY dhed Ald d
®5 Rg &1 gufaar Fe asdr g

PROPERTIES OF FRESH CONCRETE

« Workability.

« Temperature.

« Water Cement Ratio.
« Segregation.

« Bleeding.

« Plastic shrinkage.

« Setting Time.

« Hydration.

‘1. WORKABILITY OF FRESH CONCRETE

I 3Tl ATeT shshic T qRageT &THT, 3eTehoral, aTfrferdr, FERer, TASoT &THaT, Wefel
&1 &TAAT AR WA el T 4T Hr fAfaY naasmdit & aefes ¥ & Fafed
ST &

HIEHACTAT & T F| SH Geh TS Fhshlc I SATAGIReT Teh AR Fufcd &1 v &
ARHTT H TG & Tl TEof3il I Sreh-8leh TRHATNT el HideT &

IS 6461 (ST9T-VI1)-1973 HIIGTHAT I drelm fAAT AR a1 sshic T gufy & 7 & gReA™a
YT & ST I 3R Teheaar 1 AR oear & S ganrt 58 @, @, dghihd ik
QT AT ST FHhAT &

éFACTORS AFFECTING WORKABILITY

1.f%rfﬁl?raagrtrraaﬁrl;ra¢ra
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2.3 a;rtrfr & JHT
3.TAYOT T gHTT
4.FAT HT AT

éTEST OF WORKABILITY FOR FRESH CONCRETE

e Slump Test

« The Competing Factor Test

« The Vee-Bee Consistency Test
o« The Flow Test

« Spread/Flow Table

« Kelly Ball

SLUMP CONE TEST

TAFT Pl TEC T Thshic TolFT CTC HIH & GRIT JIAINRATAT & IT fHFAT T W IR fhw
AT Hehre TAHOT T IEgTREar I1 TRRAr 1 [FuiRa &= & @ g

fAToT & 2R dehic T TF AT U N ST FE F U TF T F g dT FH FHe
TolFq geToT fhar SITar g

‘SLUMP TEST APPARATUS

1.Slump Cone

Slump Cone
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2.Scale for Measurement

Scale for Measurement

3.Temping Rod (steel)

Temping Rod (steel)

What Is Slump Cone Test | Principle of Slump Test
| Types of Concrete Slump

Important Point
o« What Is Slump Cone Test?
o Principle of Slump Test
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Slump Test Apparatus

The Concrete Slump Test Procedure:
Precautions in the Slump Test
Types of Concrete Slump

1. True Slump:

2. Collapse Slump:

3. Shear Slump:

Applications of Slump Test:
Slump Test

Slump Test of Concrete
Slump Value

Slump Cone Size

Slump Test Apparatus

Slump Value for Different Grades of Concrete
Slump Test Values

Concrete Slump Range
Slump of Concrete

True Slump

Types of Slump

Slump Value of Concrete
Slump in Concrete

Slump Cone Test Procedure

WHAT IS SLUMP CONE TEST?

A Slump cone test or concrete Slump test is to determine
the workability or consistency of the concrete mixture prepared in the
laboratory or at the construction site during the course of work.

(o (o2 (o (o7 [0 2 (Ol (G2 (020 (1N [0 20 (2 (G2 (O 2 (1 [0 20 (1N (O (O 2 (O 1N (6 20 (02N (€]

A concrete Slump test is performed from batch to batch to check the uniform
quality of the concrete during construction.

The Slump test is the simplest test of workability for concrete, involves low
cost, and provides immediate results. Due to this fact, it has been widely used
for workability tests since 1922.

The Slump is performed according to the procedures mentioned in the ASTM
C143 standard in the United States, IS 1199 — 1959 in India, and EN 12350-
2 in Europe.

Generally, the value of the concrete loss is used to find workability, which
indicates the water-cement ratio, but there are several factors, including
material properties, mixing methods, dosing, additives, etc. also affect the
amount of concrete loss.
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Also, read: M30 Grade of Concrete Mix Design Procedure with OPC 53
Cement

PRINCIPLE OF SLUMP TEST

The result of the Slump test is a measure of the behavior of a compacted
inverted concrete cone under the action of gravity.

It measures the consistency or moisture of the concrete, which gives an
idea of the workability of the concrete mixture.

SLUMP TEST APPARATUS

« Slump Cone

Slump Cone

« Scale for Measurement
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Scale for Measurement

« Temping Rod (steel)

Temping Rod (steel)

THE CONCRETE SLUMP TEST PROCEDURE:

1.3hshlc Tl ¢FC & T Hies U 300 AT 3 4% & R &1 goh &1 3TUR 200 A
(8 9) = & g 3R 100 AT (4 39) & ¥ W U= Bler a1 3cHed gl

23T &l Teh el Tag I T@T AT g, 3R HceR Al died Rl 7 Fohle T X fGam
ST &, ST saragiRevdr &1 qeToT foRar ST afg vl

3.9A% T & 3id H MR ATh 16 AT (5/8 59) T Tl S & Y 25 I7 FIS
o Srar B

459 FAles QU g § hlc ¥ 81 1T §, af qF Us Fr Sorent AR Afcher aifa & aAregs
¥ 390 TAE (Ales F 39U 3ehIe & @Y Fel?l) dh 9gd e &l

59X 3R & SR Hlos Hl 3HF IMUR F Wl AN § @M A=A a1fge arfes ahshie
& R & ®ROT @g ool 7 &, 3N Ig Ales F dess g5ol AT PeFe & AIHA F fohar o
TR &l

6.5hshic I #eT 3N AT A & R e, AH H dRN-EN 3R Fraueh § oedad &9 4
3OMT ST g1 Teh AT dhshle 319 AT g7 Suam|

7.TAFTE HehIc & chg HT FATS H FHAT H Tolq gl AT gl
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8.FeIFY &I TolFT8 dhohlc & Sleh SITel H e TR AT STl 8, 3R AT US Al A%
9.3W @ 1T § difh Ig Torees & &7 & o 371 & Je

108168 T Jolell & shehle HT Furg H FHaAl G875 § MHAIR W Wevedsr 5 AT (1/4 g
de AT ST §)

‘PRECAUTIONS IN THE SLUMP TEST:-

Hehic ToFY ¢TC TAg & g¥UT H T fHeAdT & YHIT I HF el & [oIT, Tch
TRIETOT T BT # Ales & FEARI 3R 38$ IMUR A1 b fohar S =nfge 3R
Hleg 1 331 ¥ Ugel, 99 & AU & &1 H Xd A% fHAT S a1fge| wshre S
el & frger ar3am gl

Types of Concrete Slump:-zercs Fde affiea ¥ oar § 3R, Toeg

hhlc & WIS o 3TTHR, Tol&T 1 gl SIell &

(a) TRUE SLUMP (k) SHEAR SLUMP (c) COLLAPSE SLUMP

‘SEGREGATION OF FRESH CONCRETE

3TSANG THAR W HHT & ’cITH YT & HRUT 8IdT & Fshic HAHOT T arelr AfRe=T
FrATIAT FT ToTeT 3TT-37619T BT &, SATAIT I hehlc dlel GEAT H AT &, ar HART |
AR & 3R SH ST, 3R go gl IW FT 3R 35 AT §13ETeRT Hr 7T § IR-
AT AT # AU S8 T T oI agdl i Teh gEy @ 3ol a3 &Gy &9
4, 3HHT Aord ¢ o HIC Goead Hi AR I 39T HAT FHH I 3R, Teled, HHR 3R
AHIA & 3T ON H A & HRUT a4 gl & [JUFRIOT & HROT, ST hshlc H AT ST
€, 3R FE HeT T F shshic P dlehcd R FHR TYUAT HT YHAT FAT §ldhshlc & 1A &
GRIT, Fhehlc F 3HelENd TASC W & TohdT g, 3R g IR TR & TARca FI gaTfad
HAT g1 FGIA ehohle H, G T St & fAaRa Fr e § 3R v Fordr AT ST
§1afE T S T arhT AR ¥ AR T H I a B YgiT Tefd #ar g, ar
TE Shehic H 3T & ST L gl

Fhic & JUFIIOT & FRUT BASRE THT
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1.5eIc AgE H HET FT & U]

2.5hshie Sl 3T IREFIAT|
3.&H gdisd AfEFd|

4 Fdgl F TUT GRSAOT|

‘BLEEDING OF FRESH CONCRETE

hshic H TFadra 1 HN-hHsll ST o7 o T & ST ST &1 g JUFRIOT T Teh f3Aw &0 g, foreat
hehlc & $© Ul Fshie HT Tlg W 6l &, [T Fel 31 weal & g g o fafrse Jeca grar
21T & TIT AT U3 Tl I Idor Gewdt F AR oq dhie F g9 & AEH 7 @1 ST g a
3T TFAGTE S@r ST g

#Ic A @aE HT AHAH

1.3 gt 3R FAW IR qOT FASOT & WY IFAHTT H HA fHAT ST FhaT §12.910 TSI
gisiolfeier AT & 3ULRT & IFAGTT HH & AT g, THTH Il HI IR el Hl ol J&AT aF grar
gl 3.3Fd F
HH FA & [T AG-HAN Tole g TET §14.38 &R FHN ared HeA didfe ar dde & 39T 4§
FAGTT B HA fhAT ST ThdT g

‘SETTING TIME OF FRESH CONCRETE

TS FHhIC el HATAT DI dloll H FOR H FGoldl & df 38 FiehdT I AT Fgl ST gl IR 39
UfRAT @ QU H H T aTel FHT H Hghie & TAT UIRd FeT Fad 8

AfET &1 FAT e & R W R Har § 31K wshic & Aaae sree 58 de™r a1 gerdr S
HhdT gl

MIXING OF CONCRETE

Concrete of mixing is a process of mixing the ingredient of
concrete such as cement, sand, aggregate, water,

and admixture together to make concrete of suitable grade. To
make the different grades of concrete, mixing of
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concrete materials should be done properly as per the mix design
of concrete to achieve the design strength of concrete.

Mixing of Concrete is a very complex process. For making good
quality concrete, we just have to follow some standard process of
mixing its ingredients. It just does not up to making concrete, but
making good quality concrete is important.

Production of good quality and bad quality of concrete includes
the same material, but the proportion and mixing method can be a
differentiating factor. It requires proper care and knowledge for
making good quality concrete.

MIXING OF CONCRETE METHODS

Proper and sufficient mixing of the materials is essential for the
production of uniform concrete. The mixing process ensures that
concrete becomes homogeneous, uniform in color, and consistent.
There are two methods used for mixing of concrete.

The following methods are used for concrete mixing,

1. Hand Mixing of Concrete
2. Machine Mixing of Concrete
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|1. HAND MIXING OF CONCRETE

Hand Mixing of Concrete is practiced for small-scale unimportant

concrete works. In this method, as material mixing is not sufficient

compared to machine mix it is desirable to add 10 percent more

cement to cater to the inferior concrete produced by this method

mixing of concrete

A A

4_

el

If hand mixing is adopted for making concrete,

It should be done over an impervious concrete or brick floor of

sufficiently large size to take one bag of cement.

First, spread out the coarse aggregate and fine aggregate in

alternate lavyers insufficient or measure guantity. Drop cement on

top this, and mixes them dry by shovel, turning the mixture over

and over again until uniformity of color is achieved. With the help

of a suitable tool, properly mix these materials.

Water is added after materials are well mixed. After adding

water, the mixing operation is continued until such time a good

uniform, homogeneous mix is obtained. Do not add extra water

in concretes and try to use maximum water that is added in the

mix. After the concrete is well mixed ready to be used.

2. MACHINE MIXING OF CONCRETE
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For large size construction, the concrete mixing is done by
machine only, for reinforced concrete work, and for medium or large
scale mass concrete work. Mixing of Concrete in a mixer is not only
efficient but also economical when the quantity of concrete to be
produced is large.

These types of mixers produce concrete batch by batch, whereas
continuous mixers produce concrete continuously without stoppage till
such time the plant is working. The process is continuous material for
the next batch and is filled by screw feeders and the materials are
continuously mixed and continuously discharged.

The batch mixer may have two types of pan or drum. The drum type
of mixer may further be classified as tilting, non-tilting, reversing or
forced action type. There is not any analysis of the mixing efficiency of
the various types of mixers, but some evidence is there to suggest
that pan mixers with a revolving star of blades are more efficient.

This type of mixer is mainly suitable for stiff and lean mixes, which
present difficulties with most other types of mixers, mainly due to the
sticking of mortar in the drum.

=

-4

R\ o NS S e W = “Machine
Mixing of Concrete
The efficiency of the mixer is mainly affected by the shape of the

drum, the angle, and the size of the blades, the angle at which the
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drum is held. It is found that tilting drum to some extent is more
efficient than non-tilting drum and the discharging in not lilting drum;
a chute is introduced into the drum by operating a lever. In these
concrete mixed in the drum, falls into the inclined chute and gets
discharged out.

Generally, it is recommended that to make the batch of concrete
having 50 kg of cement. If you are going for the purchase of mixer you
should ask for such a capacity mixer that should hold all the materials
for one bag of cement

For example, for 1: 2: 4 mixes, the ideal mixer is of 200 liters
capacity,

In the case of a mix ratio of 1: 3: 6, the requirement will be of 280
liters capacity to facilitate one bag mix. The mixer of 200-liter
capacity may inefficient for 1 : 3: 6 mix and also mixer of 280
liters is too big, hence uneconomical for 1: 2: 4 concrete.

For getting a good quality concrete mix to follow the below
steps

o Firstly, place a half quantity in drum and over which about half
the quantity of fine aggregate is poured.

o On this place full quantity of cement, one bag is poured over
which the remaining portion of coarse aggregate and fine
aggregate is deposited in sequence.

« This sequence of adding material can save the spilling of cement
while discharging into the skip and also this prevents the blowing
away of cement in windy weather.

« Add 25 percent of the total quantity of water required for mixing
before loaded skip discharge material into the drum to wet the
drum and to prevent any cement sticking to the blades or at the
bottom of the drum.

« Immediately after discharging the dry material into the drum, the
remaining 75 percent of water is added to the drum.

Read More: How Long Should Concrete Cure Before Removing
Forms
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CONCRETE MIXING TIME

The mixer is generally designed to run at a speed of 15 to 20
revolutions per minute. For well mix concrete, it is seen that about 25
to 30 revolutions are required in a well-designed mixer. On the
construction site, the normal tendency is to speed up the outturn of
concrete by reducing the mixing time.

This results in the poor quality of concrete. If the mixer runs for a long
time, it is uneconomical from the point of view of the rate of
production of concrete and fuel consumption. Therefore mixing time of
concrete in the mixer has an important factor, which will accrue
optimum benefit.

It is research data result that the quality of concrete in terms of
compressive strength will increase with the increase in the time of
mixing. In case mixing time is more than 2 minutes the improvement
of compressive strength is not significant. Fig. shows the Comparison
of mixing time of concrete and its compressive strength.

Generally mixing time of the mixer is related to the capacity of a
mixer. The time of mixing in the drum varies between1> to 22
minutes. The larger the size or capacity drum the more is the mixing
time.

However, for producing ready-mix concrete, the mixer can well mix in
about 15 to 30 secs. Concrete mixer having one cubic meter capacity
high-speed Pan Mixer takes only about 2 minutes for batching and
mixing. The RMC batching plant takes about 12 minutes to load a
transit mixer of 6 m3 capacity.

1. Volume Batching of Concrete
Read More: What Is Curing Of Concrete And Different Methods

Of Curing

BATCHING OF CONCRETE
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Measuring proper and sufficient quantity of material for making
concrete is known as batching concrete.

Concrete batching is done by two methods,

« Weigh batching
« Volume batching

| 1. VOLUME BATCHING

Volume batching of concrete is a too accurate method for making
concrete because of the difficulty it offers to measure granular material
in terms of volume.

It is a fact that moist sand volume in a loose condition weighs much
less than the same volume of dry compacted sand.

The solid material guantity in a cubic meter is an indefinite quantity.
For more accurate and good quality concrete weigh batching is more
preparable.

However, it is not possible for in-site mix concrete to weigh this large
amount of volume of material. For such a situation volume batching
can be used. The cement used is always measured by weight not by

volume.

- s 5 :Volume Batching Farma
« Normally, for each batch of concrete, one bag of cement is used.
The volume of a single bag of cement is thirty-five (35) liters.
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- For taking a quantity of fine and coarse aggregates gauge box or
volume box is used which has fix size. The standard size gauge
box is shown in Figure 6.12.

o« The box is made of volume which is equal to the weight of one
bag of cement and which has the volume of 35 liters or multiple
thereof.

« The gauge boxes are made with the top narrow surface rather
than shallow with the wider surface to facilitate easy estimation
of top-level.

o Gauge boxes or volume boxes are generally called farms. They
can be made of timber or steel plates. In Indian conditions,
volume batching is also used for large concreting operations.

o For important major sites the following gauge boxes at the site to
cater for the change in Mix Design or bulking of sand. The
volume of each gauge box is clearly marked with paint on the
external surface.

Table 6.3. Volume of Various gauge boxes

Item Width Height Depth Volume Quantity

cm cm cm litres number
A 33.3 30 20 20 1
B 33.3 30 25 25 2
C 33.3 30 30 30 2
D 333 30 35 35 2
E S H 30 40 40 2
F A 30 45 45 2
G SRR 30 50 50 1

The batch volume for some of the commonly used mixes is shown in Table 6.4.

Table 6.4 Batch volume of materials for various mixes

Cement Sand. Coarse aggregate,

kg. litres litres
1:1:2 (M 200) 50 35 70
1:11/2:3 (M 200) 50 52.5 105
1:2:3 50 70 105
1:2:4(M150) 50 70 140
122 1/2:5 50 87.5 175
1:3:6(M100) 50 105 210

Volume Batching Farms
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« Water can be measured in kg or liters. It is due to the fact that
density of water of 1 kg per liter. The amount of water required
is a product of the water/cement ratio and the weight of cement.

o For example, if the water/cement ratio of 0.5 is specified, the
quantity of mixing water required per bag of cement is 0.5 x
50.00 = 25 kg. or 25 liters. The quantity is, of course, inclusive
of any surface moisture present in the aggregate.

« Approximate moisture content carried by aggregate is given in
the below table:

How to Make Concrete — Mixing and Placing of Concrete

Table 6.5. Approximate Surface moisture in aggregate-1.S.
456-2000

Aggregates Approximate Quantity of surface water
Percent by Mass Litre per m?
(1) (2) (3)
Very wet sand 7] 120
Moderately wet sand 5.0 80
Moist sand Pl 40
Moist gravel or crushed rock 1.25-2.5 20 - 40

Moisture in Aggregate

|2. WEIGH BATCHING

Weigh batching is an accurate method of making concrete. It is
recommended in many countries IS code to use the weight batching
process for making concrete for important ant government work.

Weight batching of concrete facilitates accuracy, flexibility, and
simplicity. Different types of weighing batches are available,

The particular type to be used depends upon the nature of the job.
Large weigh batching plants have automatic weighing equipment.

The use of this automatic equipment for batching is one of
sophistication and requires gualified and experienced engineers.
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« On large worksites, weigh bucket type equipment is used. This
supplies the material from large storage hopper and it discharges
by gravity, straight into the mixer. The material weighting is
done through a lever-arm system and two interlinked beams and
jockey weights.

« The required quantity of say, coarse aggregate is weighed,
having only the lower beam in operation. After balancing, by
turning the smaller lever, to the left of the beam, the two beams
are interlinked and the fine aggregate is added until they both
balance.

« The final balance is indicated by the pointer on the scale to the
right of the beams. It is discharged by a swivel gate at the
bottom. These types of automatic plants are available in small
and large capacities.

o In this, the operator has only to press one or two buttons to put
into motion the weighing of all the different materials, the flow of
each being cut off when the correct weight is reached. In their
most advanced forms, automatic plants are electrically operated
on a punched card system.

« These types of plants majorly suitable for making ready mix
concrete in which very frequent changes in mix proportions have
to be made to meet the varying requirements of different
customers.

Read More: Grade Of Concrete — Their Ratio, Uses & Suitability

MEASUREMENT OF WATER FOR CONCRETE MIXING
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While we choose to weigh batching method, the measurement of water
must be done accurately. The addition of water buckets having
graduation in liters will not be accurate enough for the reason of
spillage of water etc.

Generally, it is measured in a horizontal tank or vertical tank fitted to
the mixer.

These tanks are empty during the batch and again filled for the next
batch. The tank filling has such an accuracy to admit any desired
quantity of water.

For this work sometimes water meters are fixed in the main water
supply to the mixer from which the exact quantity of water can be let
into the mixer.

TRANSPORTING OF CONCRETE

Transportation of Concrete is done by various methods and
equipment on site. The only care that should be taken is that the
homogeneity of concrete obtained at the time of mixing should be
maintained until it reached its final destination. Following are the
methods adopted for transportation are:
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Mixer
The following are methods of transportation of concrete,

« Mortar Pan
o« Wheel Barrow
Hand Cart
Ropeway, Crane, Bucket
Truck Mixer and Dumpers
Belt Conveyors
Chute
Skip and Hoist
Transit Mixer
Pump and Pipe Line
Helicopter
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Strength in Tension of Concrete:-aRuR& Fshic i d= AfFT 300 3 700 T8 & &,
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10% $9T8T EU | Folaglel dleh FHshic N ol & AIHAT Flal I &THAT TANAT I B

By-Ravi Shiva



delld H Ehshlc HHASIN g1 3T AT FHA BT Jolell H SHRT Todcll lehcd Jelellcssh &7 §
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Compression Effect of Age on Strength of Concrete:-ic &1 37 g & AT R
HURAT T¢Y Fodl 8, dfthed PR FU 28-eT Fgd FIAT U ¥ Fo 300+ g, FgT o b
ALIH Hehlc H 270 f&AT FT 37 doh, Safh R FUf¥T U 5808 FH War ¢l 28-adT g1
adise arfed.

Relation Between Compressive and Tensile Strength:-&shic & #ufda 3R
TSl T Rl | shshic W] ... dog fFd T AN A & 37gard
Fhic I dihd WX AT AT &1 39 YR 3Td HUIse Ufad, 3Ta d=g ofad, ofehet
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Fatigue strength:-se afFa 3Taas aam@ § St v el oo g ot &1 &
ARTT T&AT T HAT T Fohdl &1 TeIROT S GATIONT FRep & UehleT AfFd gafad grar
gl e o 9T U AT dear & wehi & AT a9y fhar S dehe arenn AR dH dea
UFIT ATF B

TeleT shshie i U Folehglel diehc (15-17) & 50 & 55 TN T Uehlel HgeT et hl
T gt &1 Te 3T &9 & Bersar fohar 1 ™am FRC 90 & 95 ufaerd dgarafada &r

AT gIod F GhaT gl

Why is fatigue strength important in concrete?

Here are the fundamental reasons: Fatigue loading leads to fractures, cracking, and
eventual collapse/failure because the structure will likely fail before it reaches its
yield point. Even though the structure is elastic, it still poses a life-safety threat to
occupants.
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Ompression Test on Cubes:-The compressive strength of the concrete cube

test provides an idea about all the characteristics of concrete. By this single test one
judge that whether Concreting has been done properly or not. Concrete compressive
strength for general construction varies from 15 MPa (2200 psi) to 30 MPa (4400 psi)

and higher in commercial and industrial structures.

Compressive strength of concrete depends on many factors such as water-cement ratio,
cement strength, quality of concrete material, quality control during the production of

concrete, etc.

Test for compressive strength is carried out either on a cube or cylinder. Various standard
codes recommend a concrete cylinder or concrete cube as the standard specimen for the
test. American Society for Testing Materials ASTM C39/C39M provides Standard Test

Method for Compressive Strength of Cylindrical Concrete Specimens.

Contents: [show]
COMPRESSIVE STRENGTH DEFINITION

Compressive strength is the ability of material or structure to carry the loads on its
surface without any crack or deflection. A material under compression tends to reduce the

size, while in tension, size elongates.

COMPRESSIVE STRENGTH FORMULA

Compressive strength formula for any material is the load applied at the point of failure

to the cross-section area of the face on which load was applied.

Compressive Strength = Load / Cross-sectional Area

PROCEDURE: COMPRESSIVE STRENGTH TEST OF
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CONCRETE CUBES

For cube test two types of specimens either cubes of 15¢cm X 15¢cm X 15¢m or 10cm X
10cm x 10cm depending upon the size of aggregate are used. For most of the works
cubical molds of size 15cm x 15¢cm x 15¢m are commonly used.

This concrete is poured in the mold and appropriately tempered so as not to have any
voids. After 24 hours, molds are removed, and test specimens are put in water for curing.
The top surface of these specimen should be made even and smooth. This is done by

placing cement paste and spreading smoothly on the whole area of the specimen.

These specimens are tested by compression testing machine after seven days curing or 28
days curing. Load should be applied gradually at the rate of 140 kg/cm2 per minute till
the Specimens fails. Load at the failure divided by area of specimen gives the

compressive strength of concrete.
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FOLLOWING ARE THE PROCEDURE FOR TESTING THE
COMPRESSIVE STRENGTH OF CONCRETE CUBES

APPARATUS FOR CONCRETE CUBE TEST

Compression testing machine

PREPARATION OF CONCRETE CUBE SPECIMEN

The proportion and material for making these test specimens are from the same concrete

used in the field.

Specimen

6 cubes of 15 cm size Mix. M15 or above

MIXING OF CONCRETE FOR CUBE TEST

Mix the concrete either by hand or in a laboratory batch mixer
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Hand Mixing

1. Mix the cement and fine aggregate on a watertight none-absorbent platform until the mixture
is thoroughly blended and is of uniform color.

2. Add the coarse aggregate and mix with cement and fine aggregate until the coarse aggregate
is uniformly distributed throughout the batch.

3. Add water and mix it until the concrete appears to be homogeneous and of the desired
consistency.

SAMPLING OF CUBES FOR TEST

Clean the mounds and apply oil.
Fill the concrete in the molds in layers approximately 5 cm thick.

3. Compact each layer with not less than 35 strokes per layer using a tamping rod (steel bar
16mm diameter and 60cm long, bullet-pointed at lower end).

4. Level the top surface and smoothen it with a trowel.

CURING OF CUBES

The test specimens are stored in moist air for 24 hours and after this period the specimens
are marked and removed from the molds and kept submerged in clear freshwater until

taken out prior to the test.

PRECAUTIONS FOR TESTS

The water for curing should be tested every 7 days and the temperature of the water must

be at 27+-20C.

PROCEDURE FOR CONCRETE CUBE TEST

1. Remove the specimen from the water after specified curing time and wipe out excess water
from the surface.

2. Take the dimension of the specimen to the nearest 0.2m
Clean the bearing surface of the testing machine

4. Place the specimen in the machine in such a manner that the load shall be applied to the
opposite sides of the cube cast.

Align the specimen centrally on the base plate of the machine.
Rotate the movable portion gently by hand so that it touches the top surface of the specimen.

Apply the load gradually without shock and continuously at the rate of 140 kg/cm*minute till
the specimen fails
8. Record the maximum load and note any unusual features in the type of failure.
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Note:

Minimum three specimens should be tested at each selected age. If the strength of any
specimen varies by more than 15 percent of average strength, the results of such
specimens should be rejected. The average of three specimens gives the crushing strength

of concrete. The strength requirements of concrete.

CALCULATIONS OF COMPRESSIVE STRENGTH

Size of the cube =15cmx15¢cmx15¢cm

Area of the specimen (calculated from the mean size of the specimen )=225 cm?

Characteristic compressive strength(f ck)at 7 days =
Expected maximum load =fck x area x f.s
Range to be selected is ......c.ccovennenne.

Similar calculation should be done for 28 day compressive strength

Maximum load applied =.......... tones = ............. N
Compressive strength = (Load in N/ Area in mm>=............... N/mm?
e N/mm?

REPORTS OF CUBE TEST

Identification mark
Date of test
Age of specimen

Curing conditions, including date of manufacture of specimen

AU

. Appearance of fractured faces of concrete and the type of fracture if they are unusual

RESULTS OF CONCRETE CUBE TEST

Average compressive strength of the concrete cube = ............. N/ mm2 (at 7 days)

Average compressive strength of the concrete cube =.......... N/mme (at 28 days)
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COMPRESSIVE STRENGTH OF CONCRETE AT

VARIOUS AGES

The strength of concrete increases with age. The table shows the strength of concrete at

different ages in comparison with the strength at 28 days after casting.

Age

1 day

3 days
7 days
14 days

28 days

Strength percent

16%

40%

65%

90%

99%

COMPRESSIVE STRENGTH OF DIFFERENT
GRADES OF CONCRETE AT 7 AND 28 DAYS

Grade of
Concrete

M15
M20
M25
M30
M35
M40

M45

By-Ravi Shiva

Minimum compressive
strength N/'mm? at 7 days

10

13.5

17

20

23.5

27

30

Specified characteristic
compressive strength (N/mm?) at 28
days

15
20
25
30
35
40

45



NDT TEST:-5 Non-Destructive Testing Methods for Concrete
Rebound Hammer Testing. This test measures the surface hardness of an area of
concrete and requires a tool called a Schmidt Hammer. ...

Penetration Testing. ...

Pull Out Testing. ...
Ultrasonic Pulse Velocity. ...
Radiographic Testing.

FhIc & UABIET TETOT T 3T FIAT AT ¢ 7

FoOR 3 O H eiRa e 3R 76l ffa, goif, sraeit, Gearef, st 3R 3w Fhe T 7 e f Fufa
& HeATdhe Fel & forw IR-faarerrl adator (vrdld) fafet o 3uier foRam ST 81 ... sy At 7 eea
foreTor, e ufatafar 3R gema gufaeafsr enfaer g1

Which NDT method is used to check quality of concrete?

Popular NDT Tests for Concrete Used in field are: Rebound Hammer Test- RH

Test. Ultrasonic Pulse Velocity- UPV Test.

Fehic & AU TASIET &1 33U &1 fhar Srar g7
dshic H TASIET qdiefor & fav ofd aRome
Fshlc I IR-TAATIHRY T&ToT T 3eged

g1 faferat &1 3eged ufed 3R 31w U T 3Meheled HAT §; ST I FAIRTEAT 3R 3MTehelet; IR & ITRR 3R
3TGROT sl ATYEAT; FTSC I[OTaT T 3Tehelal; shshlc HITAT H GIST I Tl AT 3R IALTh T HdeaAeier &t
FT UgATT AT

Fshic & folT SR ¥ AT 82

HR GATOT Ueh 3! e & T AT §, 3HAAR W dshic 36N & &1 H Ig 3Tehelel el & ToIT foham
ST & foh Afeaer HoR shshic ATehd-3MUTRT Tdlhic Helcs! H1 3eJdTelel Sl ¢ I A8l 3R wef-ael Jg Hisger
ehhic ETUATIN o FI&T FHodiehel & T HSfIchg IUROT &1 STl &

FehIC H gellplT#adT FT §7?

BATPITESTT Qeg T 3TN Tdg & 3o7 &A1 T Ul el & Tov ham Srar § st & 3R g2l gia &1 I8
THSOT F 39T AT FHIAT & FROT &7 ohdT &, ATIS ITid FHI AT AT WA AT & FRUT| S & DI,
3yl 819 UG AT T H AR

RaEs der a7 82

Rem3s g v IR-faarererrly gdietor 39T &, Iad dhshie &hr
Tdg & 1T 3T THT & §1G 99T difeld gGedHTT o Jolerd ol
AT ST &1 REB3s 88 & 3M3cqe &l REAE3s AR & &9 &
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Tefid foram ST § 3R Sl AT Tdg FORT & AT Tghecy
gieT gl

What are the advantages of NDT?
NDT saves businesses time and money in several ways:
Less Waste. Since substances are not altered by NDT, they can continue to be used. ...

Less Downtime. ...

Accident Prevention. ...

Identify Areas of Concern Before Failure. ...
Comprehensive Testing. ...

Increased Product Reliability.

Unit-6

Admixtures:-ts sor # "arelt, FeTay, WeegFd AFE AR FEa T
& 3elTal 3T WHIA F T FH qRAMS fhar e 8, foraer 3udier deegera Asmor
% Teh g & &I H Thar ST § oifer g@eh dren fAfsa, afdar, a1 ser ot
gnfaa fFar o1 g% 3R 3@ g a1 el S & ST ST g

afFFsor fFas 9FR & 1 87

qg F FF & AR Ao # aeffea frar s g
TEEfAE A0 F 9w rerer-rerdr @t §: arg-yae, Ste-
(FareaTFeHIEsR)|

fAsror 3k 3gTEROT FAT 82

arfa® fAsor srdalk w dide g i dant &
HH FIA & AT Iggr fRar Jar g, 38 §F Qv e
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Hhshie & T YR & TRSOT 1 93T fRAr ST 872
e AT & IFR

arg YaUuF|

Ul FH Fl aral|

Heqa o qT F

& T F

FRCARCIZ o |

farerwar Frsror: foasd HaIROT e, FHa A9Fr, 4TR-
fafasr wfafdanefadar sy, 3k T anfde §
afFasor Fa1 § 3N sueT 7 F41 87

B & 39% FRET F YR G Fshie A ST 14T & S
3 @ord §1 Fehie AT FHT i FAgar A1 1 or, AT F
Ut H g AR I B FH FIE, GT FGT A aTHAT
A PUR, dhd & s 1 afa Y dsr FLr nfe fFaor
& HT & IGTEIT ¢

fFraor F& FIT wd {2

9Tl Y HA FId arel AT ST FUIT X ddg & At
1 FfAad T @ 93 F aa 7 3R et wagr Fr smaw
Y TG A S FT FROT FoTd o] Gk FHTT AT qTer FOT
TF gEY @ yfawia A 8, 3 @ o & qa% F FA
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X § AR g S A sepAfa &

_ Accelerating /
water reducing

— Accelerating

L Retardine . Retarding /
= water reducing

— Water-reducing / plasticizing

— Air-entraining

ADMIXTURES

— Water proofing
= Pumping,

— = Super plasticizers

L Miscellaneous

Effect Admixtures:-fR#uit %1 39T Fshie & AT F&
AR YHIT Ve T § o8 & dgar & a1#AdT, cavor
a1 @feer gaw & A, ol AT AquTT F FA T,
AR HEl Q& TAAE THR & AT ST
TafaE 3R @i

Retarders:-Ush #eedh Tdh (HRIAS Toc g ST Teh AR—IAS
yfafrar &1 e w3 aar §1 et & e, Resd 1
3YANT ToTfesd AR S araels, Fhe ik Rusa ae
arafas yfafFar gea # o w3 & Qv R smar @
ey T U FhIc & ST & AT Acd & ™ F S
& gl
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UF Heqa ™ & HE FIT 872

ST aEal W IfFT geeia & 3R g 79 & v
RS &1 3TART THAT AT &1 ST 9 AT dNE, T Igedai-
AFd faT 9% &1 Rersd afdw s & wea aa ¢ 3k
aifofSa® argal At afha JRam 3R anra-genafiear #
o &1 Th FIOfoT® aEd @ 339 & A RNerEy ame
e B

Super plasticizers:-RCEEHZR (TEW), FH 818
diex RS & ®F # 87 S S g, 3ea afdd Fhie
g H 39T HT F gt wfsfeey &1 canfeearsR
Tarafaes JifPe § S STIHIT 15% e Tl Sl HAET &
HIY Hhic & cdlee P F&TH I 8| GROATECHGoR
Oleil hl AT Sl 30% IT 38 3HTUh doh hHA el hl
ITAfT & §

UF JUICATRCHIBoR Fehie & AT Far Far 82
FUReAReBek H1 39Ar faar sfaRed ae=ll st wshie
aTedT Jo & faw fhar Smar §1 sar @ srea 11
(Framst 3R Fele, 2016) F Farm AT 7, F 307 FeF v
gaFcIEefesd Tl & WY AU HTHYF Tl HT [AAT &
WA woit # sifas T F 9T WA
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39 GIRCATTTEHTIZAT FT 3UANT Fd HL?
FICATTCHZSR HT 39ANT it afiwr @ fFar I wear 2
9T &1 Je1e faar, Hide F F7 fFv Qe it aeg &
1T P AT 98 areT, Ta-gAdd S TqA= F AT
Ul F FH I A W THER STo-HET T FOFH
Fh SATGEINE, 3T ATFT Fhic HT 3cUIG il & [AT;
a1, 9relt 3R el F FA FF AT B T & Qv

FRCATRCHZIR FT FIT THE 572
gReAFeaEer afFaered ary Regew aia § ot sseg/ah
ITUTd 1 FH FI& Hhic & HfAA dad H gefer F1 warH
A ¢, WA wnrElt 7w, aFa a1 Frfear fr qq@=
HIAT 1 FATC @A §O, FHIC A AT H JefO, A =7
PEIC)

YURCARCIZS ETe0T FT g2

AT & R 3TE0T G Colifehigor ¢l FURTAehger AHAR W IE™fas difds
gd § S1- Hewleies AHATST BIHSEISS (THUATS), Hehleics Ahdiled hIHSgSsS
(THTATR), AT A7 Tewlaed (TATHTH) 3T dfell FREFaSesRafced

[2]1gR caArifehsor SEIETHAG @A T HH &
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