s
4
H
]
A

3
{
1

:

i

Ci%g] Y'ecafe & wlaler.

S can be 0b-§;cﬁn€d lotj
. due ko Uttvess

ECOT
Learse Ao

- astound s

® In  wag

o Ve Avrash R4
ki 8’7& 1AQIAQ

Cral- B

ag‘fg regale , coarse

Concrete Ss o mMixture of fme,

In the concrete

rmixture Cement !r\ow'm? o olange Of
A-15 ¢,

. f
Fine Aggreqate P\avin% &'} ran%e, Of A5 -30 <(,

Coarge F\%‘cjye__cjate F\avina aQ YOmcae Of 30 -ys (.

- WWokey F’\ovlr\a a range COf I5-1g <[,
Aty r'\O\V'\ o ¥

u %f C‘\ Cmae Of -6 .
g Aggregate 1 —

Nﬁmauﬂ' We are Called it as Ssand - thig Component

notural  potocey  Of Cuodm? YOCK
#\Oudtnc(‘] & ‘tbe CD{L\AHM((:‘[ Of loney.

res o«Te L

a
\/‘/\-/\— N

MES mCud be  elthey aravel &)Y the

cCoHushed &kome /
The Coarse

":’C;‘(’CLC‘}\Cer Present I the concrele Mixture
dTY

i@

Gtenemattxd Qreafer than

Hmm Sive cx%rcc(pfe 2 Callec
’i'\t’

Josphin Mphadin , an Englandt gngineesf
modern  pAtland  cement in Oty
PAOC a8 |

e
i

pisd

wverted 1t
Coritrunc ki
The €y Al

Senent kesting wos done 80 Ger many
(
in 1qae.

=TT are Tengile o Compyessive Strength Teats



| Bld

-%ﬁnc\tr\a the Yaw mMatesiql

| tequived  propBltions. Tt

[% In 1850, the firat cConcrete road  coas oppPeasied

o Aultia andl 1865 In Englcmd and 1891 in v.g

¥ The First  veinfdlced eoncrete twar intsoduced  in
1854 btd wlttarn B 2  willinkion .

Henufactuoing  of Adinaswy  pAitland Cement :—

" The

rQw matestialg é{équ‘t fed sl manu{o\c{:um’tr\?
‘moywd P&t\ar\d Cement (8 Colcoseous materialg
Such as Ume Stome & chalk and Ar%illQCeouA
materials  such  as clay B Shole.

'ﬂ')e_ Process Of Cement manufac’cuat"mcg CeNBIstS
m‘i-*x‘\ngr ‘Hoem.'fm to
18 depends upon the pum'itj &
composi tiong . ' |

there ave two Procexses €81 manusactusiing of

. dJ
Cement (o PC)
1 iy prtoces

- Wet'  process

et 'PVS‘J\E,%SVM\ -

Rotosty  Kiln & o tmpditant Component fn Cement

focksltes . e 14 Atk Steel  aylindeo h&v?ncg o

daretest to &,

Tx how"m% Qa \en%th %0m to 900 M
Of Cement mo\m,\fac‘c\m\‘(r\ca
Qe fuaed.

AN the . procews

A0 - 30 “|. material aoe .




| elay e— motey| | Lime Stone |
. v
i Na/shm‘m,si | trugh miiig
|

St&mge, BCL&“Z;! '

Wet Gtrind‘;rﬂ rtA |
to make Sluqmd_

—>

______________ 4

.“ T e clnkeas

Hordned

Kin. the Ctm\“\ng(] ProOCess  towes .
; Condibionyg . A tey

'.: - To take Cowwected Compogition of
& | Slury
| ——
ithe fuel i | eorvected Slurry hifted
| Uked i1 |t Rolasuy kil
?\ecx’tina Kilny ‘ T |
‘ At the End the s\\mmd it Conerted
,L L W cinkes
S— N I
the ‘ ol —
! he clinkesy 18 ighed  into Aad 3»50(:(
Powder  cuptes cool’mﬁ N [ F Gupgurm ,
| Atmasphestic Temperature | —
)& - ! e 8‘\&00@% PSleland cerment |
tA fBmed
tho ae Qre  Lime | Alumina & silica in recombined
Stake .

Aftey Completion Of  Onidlation. reactiory a

clinkers Qre Qepogiteel ot the end Of rotasy

place  &n \loottous

ot the clinkers ore powddeyeq &
O\c\c\ma 2750 Of Gupaumn b (&im O.pc
Note -

Cre 0 Nodulam B & & e

3 M te Aomm.



Influence of rate of cooling
&trer\%& e —

O
e N

Comprissive

N NN T YV

S R ST O e

R

From  the .above table the modesate ate Of
cooling  condition i

YeAUYA.

Y ° ° o -—
dOWN  the cllnkers tempitrc\ture WBooc Y0 S500c¢ in IS
Mo fime  and we are bstought  clown the  temperodure

500 ¢ Yo almosphestic termperalure  in 1o min of time.

S The vaw motestial  uged 8 the manufackust
Cement  congisty Of

AroN .Onide .

These

f8ra  complex  compoundis (Bogues compounds . The
| velove RropBition,  of  thee eiide  tompugnda oe \

@

]
@®

d“:\r@s hi-cdh'- Comnpyessive st\rengtb
@td Mod esn Qoo\’mca condition we Orve b'zroua ht

a——

Lime | Stlico H\um"mq 2

motestals  intestact with oOne Cmbthem to

‘ ™MPA @) Nt
Tté,ng 0f ceraent. CDO\"mza condition.| Comp\rqr{o?\)& S[;?engl?b
2daus | A Aaup A8 oty |
‘ SUCECK v ¢ ¢
| Q-9 \S-3 26
N&mal a
Cernent t“\()c:\QYC)\‘rfl’T 1 (T 10 83
slowd oa. 19.3 Qy
veary slow 83 | 183 | as
Sutck G 188 aq
H'iczh ecmhd "
" F) Moderate -2 263 | 33
- Ye_ﬁ%t‘ | 4
Slow o !oag.
Vestyy Slow L gy 2%

ﬂ? of




57"]

- \'Jl' ~

e approvimate chemical

Ontde Conlent
Cao - 6o -GIe[,
Q?O& — l'% "QS °ls
m&05 - ‘3—8 °(o
Fe_&og - 0-S-6-l.
M%O e Ool‘" L—("[o
[ kg0
Alkalies ' - C-U-1.3e,
- v Ne,o
% _ .23- 3.},
- so, | 3-3-

Youwo

RCEEVIT S SO lJr\(d/S‘( cal PﬁOPQCﬂ‘:"( €A Of cement nad C\.‘E‘(Oﬂ

o rate of Cooling @ Finenus of G(r‘zr\d"mgf.

compogition content

Whethest  the Qho\r\%e N chemieal Qomloo&t’icm T
Matestial.  The

Wpe of cement oy \Bamd.

Boguet  compounds 5 —

L Tt ecalciumn Sticate

L Tebra calcium Alumine Feyrat,

L]

3 COO&i0, ¢S
2. Bicaldum Siltcate OO S0y c.s
"3 TR cales ArnS

U Aluminate 3Caonl o, A

Ly anﬁ\o F<205 e, af

B0 known oy Cmmplmx Co*mfound/&

thc\mhoo Of eoent  —

1he

Q

Hydration Of potland cement s 3

LJﬁt’ﬂm'Ec( :gny
A3 follows - -



4 . ‘ Cad ccmeoug cm&
Row materialy ~—> ume_./-iha\e,dcua' Argilleceous

chemical C.OMPO&E(OM N Yaw mMatestals - cq , AL, n8 St

l Og,fe

. Ontide  composition 4N rows Materials - cao, Mge, 8io,
' J, ﬂY&Qg , Fe&os

Burn $n Rot&ﬁtd Kiln

!

Complex  compounds  ave fSlmed - C.

S CS cﬂ QQF
AddNg  qupsun  3-5 -,
Tt tarng iNlo pALlond cerent

Pf e Completion Of

L
C-g - H% o ¥ COL(OH)g_ | |
e extent of Hydrition 0f cement and the

resuttont  micrp Atructure Of Ht(}dm\ted Cement nfluencey
the phygical  pstopesitiey 0f Ctement.

tydration PO Cess

2( 3caosio) 6GH0 —> 3cq0. A810, 3HD + 3calow)

&c3S * oy —>

| %8, + 3catow),

Al acaosio )—\—‘{HO —> 3C00. asio, . 3HL0 -+ CQ(OH)L
s +

e — %Ssz* ca(omz_




of PIOINULO U ng Cement Cement raaty clawified as
Pollowy » . "

o : > aC A +qH
S T ol e g,Lfr‘l ﬂl?)"\“ L&an 3 G

CPF 4+ 3u — C&BF)HG:"% efe

Reaction in the potesence Of Gypaun ; —

GA + 3&H 4+ 3 cngo 7 P -3C8H —> c AS Y
Yy . _ 3

A 18K ¢ oo -

g T CAcst, —> CyAsH,

l i ' g L S
ST of Cements

<]

Bated on the che,m\m\ Composition and the procex

A

nasy P&tLand Cement

OPc bp  =a ercide )
b opc

Qa.

IS 69 - (989
Of M3 qgrade  ag

Blia - tqgg
C. 0pc 0of g3 Qrade_ - Is l22¢q - (q¢
& Rapiqd Hc\\rc\en‘\n?__ Cement =g gou( - 1q9p
3 Extro Rapid chrdemr)CJ Cement
4. Su\pho&;e Qg&;&tmg Cement ¢ ta35o (A%82
S Pdtland g(a% cement 1S Gys - (qge
6 Quick Qetbr\ca Cement |
. Sapey Sulpholed cement 1S 6909 - t9ap
¢ Low Hegt Cernent Is 18600 - 1959
q.

PBtland Po22olana Cement 1s. N%CI port T —19q;
o My

W

Er\t&n mﬂ Ccement

Coloured Cement INhite colour

TS 049~ |c[8q
Hydyoe Phsb‘( C Cement

TS 8oy - faqy



‘ 2. M%mud cement TS 2yee- 198%

. EXponsive  cement

s Ol wWell cement  2¢ 3aq9 - 193¢

i 6. OPc Givode 53— ¢ sPéc‘uod cemnent  TIRS - Ty - 1983
- High  Blumine cement 1o guas - 1989

18. \/eoud Ht(Jh Strenc(]th Cement

 Cement Qficalioe bated on Amesican oden 18
‘foshnca mc\chme (Hw |

| -Ac«;@ﬂdm% o ASTM the claxification Cement S

1 done by nf,cwmd and the Qenestal nf8imation
avodlable 0 He yow m_ateoﬁatg.

e  clakification oy follows .

Yype -V
Theve are 1\’\(136(

Mee L -

-C’(a%‘tﬁcaﬁ&h Qccéldin% to ASTM

™ B the Cement uted 31 general  Condtruction

Purpose  tohere the Special potopentien Of Cement 2
Not  Trequived .

v[é%: Mm@“x&j WK , Beom g column hljoug.

SL\’\ thig {:Ldfz~ L. Cement OPC 2 Uked A the
comstrucion Rk |

|
i




i R

*% These  type - T cement g Uded

= this g

%wheve the Sotuvaled  goilg

qpe - o
N~ Vv

— iz 12 the Ccerment Wed 181 genestal erwtmcbm

WAk in  oddition  to Moclerale  Sulphur  reactions " ave
takes ploce.

- SQ\PhQTe_ r@gustm% Cement

& Comey ur\de_c\ thig ,Egpe_
Of  Cement “

= And ot the Same  time  where the heat of the
Hydotion Occured  in the  Comgtruction .potocey .

Mee- Tz —
7 Th s

e cement 18 uged where  the %(\mhda

Stven%tk A8 stequived N the onstruction potocess.

i The  Rrapid Hox*rc\emr\g Qement (Rh‘c) Comes undey
?%he&e. tpe of cement.

o Otruckion

ave Present

;(\ - W o
STV

o~

the cement Wwed whene the

lwo heat of
Hycration  tokes ploce

g : low Heot cement.
lgpe v o~

it tgpe of cement 12

Wed where 4 Sulphale
Content g m%h N totken

Super Sulphoted cement g Sulphate  fesig tma

elementy Qre comes undemn Type - v cement



\[ the mind) Clagification of Cement CxCC@\d‘mQJ to RSTM

TYpe - T &.Type - T

lype- s
it 14 Cement  Obtained b%] intimoted unifdim 1% of
PO&tlond Ccement o‘c ‘Rﬂpe -7 & fine ﬂm&datec\ g[a?
(waste material  -cbtain from &teel Industry ) - slog
| content W between 335°l. & H5- [ Of Total wetﬁht Of

Cement. 7This i &\50 Knoum o4 PORTLP)ND BLAST FORNACE
» i) .
StAs  cemeNT.

Jpe - Tp 1 -
™his  Cement  Congishs Of JIntimated and unigdro mix
blencd Of  piitlond cement (&) p&tiond  blast furnace

S\ou:a Cement & fine Pourolana . iz polrolana  Cement
tR between 15 & Yo Thif is Colled ”PDRTLQND
Po22olonf cEMeEnT " |
Air m% en'b& M
l&dpe -ta -
" TYee - ua
T\JPQ G o .
these Ype ©Of Cements (& uged to FIU the s voids

which  aete Potegent in the Cement ComMpPeL Concrety Aix .

e o tement quany 1—

% The chemtical .o mme\m\\o%‘cc\\ COmMpogition  of Tawd
. Yotentol -
¥ The Chemical g mme,rodoaic_a)\ COMPokition Of complex
' Compounds.
% Rore Of Heut‘mcdf & Coo\ing PolOCess

% _Mechanical Gmncl‘m% of clinkera




oAy

e N vy \ruQ\b\UO ) L/'T 1O

K Cirautotion Phenomena

Khot ovre the physical & chemical
Cement 9
Pagical poopesties 3 —

L Fineness Of Cement
2. Soundness of cement

3 {D%Btmu&e Of Cement

13 S'tre,ma%g Of Cement

S - ge,tt'm% time. Of Cement
6. Heat Of Hydstotion

=k Loy Of Ignttion

8. Butk Benvoly

U Specific Grovity
Nl propestia 3 —

_ S poiesent

@lcium Alurminet, Present n

Q

3 Calei vy Silicate
H. Ferrite  content
S

¢

- Megnero Content
. SD*\)) Cmtzr\t
3. Feac)35 Content
8

- Blkaliey Qiio &l v\\qLO}
9. Free lime

- AMuming  contene

"pmoPemt‘(eg of

0 We cement

the Cement



Structure Of M _Cv,smenjg ;

The wotey roletule. Yeaeds
feackon tokes Place-

!
With Cement . The QHeﬁtmi

1t 12 called  Hydration é(» cement. |

he behovioyy Of Cement cConcrete 8 Obsesved
vCor\mdercxbl.d i two Phouseg Of motefal  those ame

i, Q%reﬂc\&, phose
the underzitandin Of poste phage iz mMBe tmpBitant

P X B njluence  fn the
much  extend

e Pogte  phase

behaviouy Of te concrete

o the _.&Uren%th , Permoebility |
Duvabiliyy | doty 'SNDKOLSQ )

Of Concrete

theso

- Elogtie propestties  and  erefp

T

PoOpPenties  Owe Qreatly  Influence by paste
Phoge Of Hydwated e

Mnent .
the ﬂc‘s(aye_(aqtg_ PV\&A@ 18 In\luence the ge propenties
, \fe,}u,j lewy entent

¢ So,

gt AT TR

a1 AR, DA

whén Llompared  wit, Paﬂe

|
phaze *i
e neee \

o understand the Structuwral behaviouy
Of  Hydrated Cement %n  poste phote n o
i Phenominal  gxtent.

o
\(VVW\/WV\

Labooot®ly Tests & —

Lofiveness  wegt o
L2 Y Ve Vi VAN [ Ve Va Ve

. < The  fineney Of & Cement i3 a impditant factd)

O e verte of Hydvation and vote of
St‘rencaw) and oo

{
~>dhe  fFiner

go('mir)% Cf
the rate of  Evaulotion Of Heat .
cement  Offers

c;freat guvfcme_ Hydmﬁcm




¢l

M e -

Al s~

(R RN A 'L/k’\\j't_ Uj— I INENEAD c%f' cmMmeéent 1X to
fail e o

do’:g\c{lte emt% & Tt geth odr get lumps .

-%T})G Mo porticle Stae tn @ Lomple ﬁé}: cement-

les  than o ) micery  and ar same tie  the
SMoltest  particle - sive  in the  cement 1g

(&

5 microng

e the Zize Of dhe cement pastiictey rnawy
1O micyorg O\Qcé\dmcg to I¢ ftandasds
> & e  cement Conikts
High Pencentoge  present

< 0N an cwe\m:\ga
be taken o4

3 mMiaon ke Pavrticles

it thFECU PYQC[OTY\V)Qﬁt[lj oN
stremafb pParametey . oA the

Cement  Conpiats 3 - LS (M)
MmicYon  Rize porticle .

1> T maily Tnfluence on &g clowy  Stienglh
£ the chrmhn% Of Finkrey Of Cement 14 drrece-{y

Propiitional  to drcdmg %hrmKage ratio Of Concrele

‘*' In Commercial uge of Cement 2¢- 35-

[ of particley
Of Size

chmg A micronyg

| By S"\ev‘mca Potoces
- By %?nﬂ ARY permoebil;

to de,kcrmme the §|Dec‘ftc N
cro {cgm,g (&)

&y fppasatuy

WAfOCe orea tn termag of
0" )Kc}s

@
SSe . Methed, ¢ —

- Take oo aqrs
by g Fogeas
oy The 1og qr s

O]C fresh Cerent & owvold the Qdr [umpa

Of Cement ik
Seile tB) Seive No. q
- the

S€ved by 9o micreny

Se.‘\v‘mc(] procen 18 COT\E’mUDU\bLy done by



P15 min Hing  circulas  sotations & Vesttical momenty

|y the &e‘i\)‘m% process 18 done Etj Ellher manual 1)
; rechanicol  procey .

to the &dman([ cement .

= But Now- o~ dcuj,g we Qvent  using  thig Sﬁ\n,m)
Process  to find  Finenew Of Cement

R peonaesilily Tat :—

.
™,
.

Y fj Oy

) N0
., I S
. . ;‘ {‘ ,I’ « K . . ;’i‘.‘-_l‘ N .
‘ |
Ty |
% . o Cernend i i leaty, o
: Sed) ﬁ ~ B 4
i e il i TR ;
S } . 0% howe
AR 3 : ' .
‘: .wc,\@»«t‘:"\\. & { ~2n O iy
| S ——— LA ]
' K : el ' %
i . i ;
i t T
1 N '
H 2
: R |
ot !
P
) Q i L ofer
| I o
z :{ | ‘ i
\\\.—\_'.«--“ /P [ . - )
— o,
t ' L0 % b
i L SR
H . cod i
! S .
{ PAODO MY e ey 0 IR Y
; L =‘ i
f . : i l I
i LEo N
e e
i St TN

Bkd u&’\ﬂ% Air Permqeb\\‘\t(d Apparaluy  we ore
F\nc&m% the  Specific  Surface Aren S

N g Ae permaeio

Yy Apparaty Coniizts oo Pormoebils
Shett which 1 connected With  Copilary  tube n one

Sde  and  fFlow meter and Monemetesr connections

N Okhery Kide .

- Fmod.hﬁ W dhe residue oamount  &houldnt exceed to

&




 Lonkeinuoug Le;j

- ¥ AL
vl —— e TN WD [ LA

(GG LRY H‘_Cltdr\t:;& 2 LM
dicvmetesy $n PCTmeili’c% cel)

The iy atr POMING o the permaeb lity chambes

with Congtant \)docit‘j then mt(al&d we

Qre mecsuying tn manomete_t &

he & hg readmc(}/)
Flow metey . w

The. Presure  difference
E\owtr\% Of Odr.

T cner\emtuj the At fferet\ce_ i levets

€ octUuyed Ofter be\t(nuDLLA

¥ 30- 50 cry

Btﬁ Yepeakmﬁ the Obiesvotion we are colewd

the
&pectfic durflce S

§P€_Q e Suwrfocce -

R o= P&O(SQ\&%J? Of Cefr\@n-t bed “\\e; o -u3gs
_"" = Areq of Qement bed 5:oee em”
b [ﬁﬂg’th 0,c Cement begd Lcm

d = C‘UB'H:; Of Cement Alem2

C 7 Flowmerer Lorgant

he = Presuye drop"' Clcrcm: that bed
;hz

Preyye dw[’ ATy the Flowmetey cap lary



._ |

, .

JE o defned o o makeral Other than cernent
%wcx\{v &  Aggreqate e wred o8 a ‘mcargc\‘imt“ojc
é conCrete end W
|

% odded  te the batch trameclioety |
| betde (&) dueﬁnca the  contrete mining. | ‘
|

| Additie = —

Additive 14 o MATerial  tAhich 18 added at the

time Of qr(‘ndmca Of Cement clinkery Cement

| Foct8uy.

Addmintuves e clomified tnto & different types

L mMineral  Aclel sty e

Y ‘v-‘ch*am‘\‘cd\ AdAMidiye

Reae) addmiatae
T Mol Addmintures  gre e Fineqrain  4olid moderials
those  cawve Fltd odh Si\ica Aume glag |
S thege  ave cie,nt.\fclx\_,bj urec tn conevele afim to
acheive o 'cuamhﬁ OF wAKab! twj_ & Burabmﬁj
Potopesties  ancl alge acheive  goed Finighing  edie
Ty ™e mineral  pddmintures ave

replaced fmge, Qrnount
 Of Cement 1y 'ConcYEtg X, :

SO, "the  minerql addmintume

B Qe known  ay moterials

"
SUPPICN’\entQYLJ cemw’c‘m?
9 &J u&‘mcd theze Mmoterialg 'wg &

¢ Observed the
' cerent Concrete My |

> MBeovey  on latveng'rh; Ei\umb\hhd

IMpoToeliity  capacity e
Wm0

'tmp'sovm% Of

Meveode 50 decreoye
oncrete  miyp |




_ TSy CT MUY L HOQ TUATUYES i Cement

|-the cogt Of corubruction g PYQdOmir)Qf\b[LJ decvensey .

7> By U&‘mczl Mineral Addmintuves the envivonmenta
C\a&\&%e & Sty poltution 8 Clecrenses CdoOut 6-19 -, of

Cog  emimion by ‘/\M'\C(] cement
L ele by meus % P-c G1&RES LA L C-FA L S.f
S0, -\ 35 50 35 qo
oI A L N L IR
Fey0, 1 2 3 lo 5 2
| oo L 65 ~o ot a0 -
P-c — pdtlond Cement .
| Geors = Ground Granulor Rlest Furnace Slag
‘ ’ (gmjbo\vmam Plant )
F-eEan —

Type £ Fly agh

CFEA D Type ¢ - F\tj_ ASh

Q. f = Silica Fqu CIn Powcler §B\m)

= the mMineray

| Addrm ntures
- VO¥iou,

QYe the wakte mokericg Of

Ehduxbr\a-b\d (L&t")% these  Wosle materialy ou a
Cuw Material 4o ONoOthey Zmdu,&trg.

;%Nﬁ are me\\'nt&m\‘ng the  Suwstainabl

the Wage of thee materials cle
demond  {dices a8 well o

Uty of enw ronmentd
peﬂdmﬁ ON fupply &
Potential Of market



* U&\f\cd thege.  chemicol
Of cement a\go éa&chancjg

Eorty Stre,r\gﬂ-) %

Need to add  male

oM Be Waky Yo the

; Coney ele ‘UQ QSQ{ ma\g

" Fau snsvave bewtpnate
Chemico) - Addmiwture '
WVWV\/\/\

u . , T, :
— col e ro \/:[:':Q'iusz..! coaet e
SN NN . s i

* Chemt cad Addmirtoy eg cwe_ i .wcm e

thot ave added
o conwere n o

vw\d fsma\\ Orount §8) A Specific
Function 4o conevete -

® It the hemicod Addrm )\tu\(e & added mBe thon the

Yequived  pYopdwion it ik d\‘(ecthd affects the Concvete

Poiopeaities like Rkrength ,ewmomaﬂ, ¢ WKL by &
P&rrmiebllib%‘ . |

éC\“C\Qt the Lame time e hourc\cmtdg 0f lement Concrete
Qo . ‘

| R Gae_nuu\t% the -Ckemi ) AAdmintures tged o8 A
vemrc\in% agents |

(,\cctoﬂakmcd Ogents | vP\OuL\slSvZeWL &
Oy Qn'tamrya Ou:;,en TA -

Addminture  the f&ﬁtbﬂg time

Fhat  meons - we get

\z\\amb\\uj cmc\ At the come . Bime we get

&cf\f\g\vvzd n  Concvelp .

Retrders o —

alt0 Wnown o4 Woter

achewning

-Redut“mc(] Guﬁéﬂ’ﬂ&
C‘aen@rt:\md S g{uﬁgﬂad

Jood. toncvete Né\mb‘\l‘it%, we.

wakey o concrele  mio. By OLdOhf\?

contrete ™MiL . there

1§ Hhe
. Propeaties’  auch o¥ sEver\caHu f‘tx__ d-‘we.cHe'j : Ehbected due
ko the &e%r@,%ahm Of conerete. W0CLUA Wyt LoFuj
We  Reed T odd

the rec wator *decmg egentz  ty

NS abil \;tkj N o lew pote .\’aho
C'jer\equ\»j he Ploaatt et (A AW Qxe

waed o decrease

The wlc vatie ™ conevete A . AL the  Lame time.




7

we are

— e o ~ L A AL

AR ‘L-\——k\jC w WOnNlyCl\le

Mix bectuke  Of . tmproper  chemtca) Yeackiong.

The Wity ©f plasticirers -@do\%ncg te the concrete %

G-\l - 0.4 -], btd. the. Nei\%ht Of The cement

the Borage

tA  depends on  practical w&m‘%nc()
Coﬂdit'iom,g,

By Whtng  these  plogticirery

We are Qchteve the water
Yﬁc\uc"tﬂg tevet ¢ ' |

S~ 15 <.
At o tame time  theye
%W}“\dﬁ n conre Of
- the  Concrety

8 & chance of occwﬁog Oty
troprope v m"ndng Of odd mixtve 1o

£ bMgno  Sulphate tn additiss te QO«,Mg,y\to\.

Gle”ﬁr&\\LJ he pPlsticiiers aye allowed ONnly 1-a <. o

Aty  voidg Mix ©f +total \olume

N concrete
peX plagticiger

By u&inca these  gupesy plogtic ters  in conerete niy

Clche,',\v”’w\c(j an Expecledt  amount Of 30°1. of
 Waley reduction |

IN  Concretp ML

Sulphonated  malanie f%\moalckzh%de (S rie )y
Sulphenoted haphhal

ene F&mabc&hjdk
ModSfied Mgno Aulphalte
i Poly corboxlic  Eagter

Accerlotdigy -
VNN

NN *

Accenqﬁn% addmintures aye Qdd\r\ca to concrete +to
NCreoge the

Yeke Of 8owl\jz Strength  development in
| Concvete . |

|
| the FOckds  that oue

influenced bcd QCecerlatdy are
= T permyty

QCXYKJ emoval Of FAlm (AR
= Tt Yeducey

the cuvt Ng Pestiod



1
i
t

| LABIE'

i
4
e
il

|

¢

3 T Allowg advenced Wage  of Al elre

L;.G‘en&v(lu\d the Geeerlaldy ove wied in "toncve g
Yepair  \Wéikg o ‘

y
Cotren

Eﬂ: E}Qm RefFair LOB\M ‘ B\rr(C[cji Piﬂ%

Sodium @ﬁn.wndtﬁ NQQ(OHm%_ % the Examplé of
Atcevlats |

Alr
WA NN

Claining  Aigents @ —

Cj&nuamd 1 Cement Conerete cottruction  theve i

A Aance  to develop voids 3 Concrete Atsucturey due

o thege voida Presdent 1o Concrete  Btruckure the

anot A

Cly

Yo wm Propex

So

aRY Enﬁrmr)‘mﬂ ﬁ(;)er\"(é \

At
fke

- Conalructioy .

-S*Yeﬁ%’ch OF the Sruchwe Ué, ecrease; <o \,oQ_"rIQed o

the  O&r  verde  tn concye te bLJ ws'mc:j Hege

Ef\HQ\ﬁna agentx

Cjtnera\ud the @r Voicds oave de\/e\'e"bedf N eoneyely

Alue  to trapropey  4election Of Yow Mmaterials
WIpropey

Compaction , Neghigency n cw('(r\ca ond due

MWng of  Add mixture .

We  Need o ovoid Al thege bewetdy \a.J odci‘ir?

the  Aame Kwoe Aue ty

the. €nvivonmental conliteony
Fvee-tmca & 'ﬁ‘nw‘m%

Slbects  Occured v Concreln




DYIEgaRs

l Te  clo flcatton of AQgreqats ¥ done h?f tFoLtﬂw'{ng
| factdu

Fine reqate
bt Boged on Bire ._,{ " (

Coarge ﬂggm%a&
Rre NQregate | S
the fraqreqatey F\C\V?ﬂca_ £ HA5 mmn L 9t i called fine
fareqate

Coorée Aqgreqats -

2. Bosed on Aource

Ofeck Wming  Pogreqates -
IqQneous  vouks |
FAmed By the Moltery

agmo - Ond solidify the
MOMEs & by dewrn . |

Seclioentlary Racks -

Due to  the Wheokhering  Potion  these  Yocks ave

¥ened
elomdiphic  Rocks
VNAAUSL
e Combinakion Of Igneowy & Sedtmentay
Qre.

y Rocks
Metarmdphic  Rocksy ‘

Y Aifica) g Aynthetic  Aqqreqaly
£q: Robo 3and

Recycled mAgq reqaley
& MO\Y%‘mc\\

)

Matevials

3 Bosed




He.a\/ad ey CJN:
L—\V%bﬁ M%Ht‘ .

the aponded  verent Q\\&Xa_ 82 expanded prelite ave

WK -

Purice 15 the -light INeSght c‘\queoaie wf\\ ch 13 Used
in m&u\c«\“\n& & P’(\\mcﬂ Concrety  wdka.

Expanded Mog & gnpanded Lhale & CL@‘H’ these are
CJQHU&L\,LJ uked o Lovuctural  eongkruction OB A

IDYope\rhe; of ﬂ%feqo{&g 2 -

Batity oy Aggreqate :
HO\YN\{,(,\)@
. Prisence  of peletesioug mgtﬁmau
a. *\ggve%o&e Q\rutfshmc(*j Vox\ue
| S quar&gatq -Abfegion  value

L} ﬁggyegatg TUrapact \/Cxtuﬁ

5- Soundney Of ﬂ%qre,csoma .
R¥operties Conlotled &y palogly »

Speuftc ercxmb?r Tegt
Butk denx‘tg

Wodey  AogBistion g Surjpce  Mokliure

Crught nod Igé\t ol c;fmaa& .

We  need 1o d&ﬁm\me

, e ‘%m\mhd Of - ﬂggmgmt@ by -
’UK’\\'\%‘ '

P\Cﬁmgo&e Qmﬁhmcd Vok_\ue
T flnd e Cma\r\\ﬂa

| value - Of F\%Yﬁgqu by u)smo the -
Seand ewd Procedure

Vecommended by g,
63 ang We have -gorne

Nqveqate | Qvu\es\n\nca \Value .

- A38L (Pt~ ~

Urovtakiony Fegovd \fr)c3 to

the \‘ic_:[hJc N@‘iqht Agqreqales Mted in Imutatéd% Corcreln




-

AL A

("\
It e
T

PUSWUDCOATIVTL QYR (iveETy

wsi’na n weaurmc&
Ceq\:ih% n Yunwayp,

of {%99 regale | .. Hpplicotions. ...
Coarze #0Q fto.5 <10

Roods & pewemeny |

N LS« B8 S Ho

_,.‘..Q\:us.biog. Aolue.

30 -],

Coarde Agq (185 - (o mm)

okher than Wearin
Cooting

{

J

T Us -,

Topact Tt 1

_-j%pe,ﬂ{r_ﬁggnz%ab 7

Pr%)Ph codiong

Coonse ﬁgﬂ LR2-S ~10 )

- Wing o Weartng
Coqt‘inca in TUrwouys
Roads g povernenty

ﬂmPnnF Valuwe .

* 30¢ 1o

Coarde A (1< ~lomm)

Sthey thany Weay ng
C@O&c\r)cd '

Harmmer Weight - 15 Keys

Hoeunme v

Peredion Tet @ -
Abrcmcm y
It iz

Qqatngt

the

Anethey

Attsity on
T+ 3 dhe

ONEY the  Suvfece

Attyition.

Hetght- > 30.5 cmy
Ne- ol Blows

~—> &5 blows

mater ol .

Sieve

Q35— Pawema ~value

g -‘-\99

Frictionol Raastance Obered ) the
material

] materiad

Cover e surpoce)
g - \lehicles mw‘m% on  Road

Frickiona)  Resistance  offered by the mnaterl
Of Adame

(Zepy

It & cotted

Agg Yub b(.r)a' QQ‘E\ on \ ) QQ\‘ \\L)Ck\j Ballag C



AT AN S TV B e SR LS

ez

P I T T s Ny

Aq;qreﬂatt Abrasion Test

BLA WNG  Los Angels mMachme & Devals  Mbrasion
Tk Appovoty e ﬁnd " the Abrasion, volue 0f the

AQavegate - the Test potocedure B given in T¢ 2368 -

POt Y - (q6g  and  mitations Of the Asasion volue

B Yecommen ded |

TS 1 283 - 1950.

Tgwee of_Actareao
I ] JJ J

7 - —

toavse  Agg

(125 ~1omm)

Runways

-F}PP\? rm‘\imé.... — — ;..«7915}'_@1@.@(\% Nalue |

Uk&‘in% D teawst nq + 3
Co(l\?\nca , Pa\lemer\pg ) _ o

Coox4e
L .S - 1omm)

Other than Weoyin ‘1780°1:,

Osundnex fest

[~ e Vo N

Seundnes Of the Agqreqate g

db&‘ir\te% rokion of

¢ mAH ('\C(Tnl e

Icd
o

(@3B
mMmecygured o f,s +o

Cl%cavec]ate due to Chem'tgcu attack

) Fveezﬂn% 8 'Thoxm‘:nﬁ actiony

The SOUNdness of Fire. & Cooarze P;(JC& r&ga&,g Iz

YepretenTed b‘d the log of

dm‘f“\% & Irmeswion 10 &

NQSOL,Q%\) N\ca 5&3H

‘fhe Soundney, ©f Aqey
PE\OM\tﬂ o fqgreqate
The  tirmitg Of lom of e
Suqgested by as

Weaght  apter 5 oyeles of

tand ok ehemical  gol of
t& d'tr(’,cthj Psopotional to

tht tN &Out\c\ne_% test
323 - 1930 |




&_(jxj.pﬂﬁfﬂgng.Qge nt_.tized &punclnm Ofﬂgg

Ffne  Aqq Soclium  gulphate | *tonf,

£ 435 men Mognagiurm  gulphaty P 1S o

S B N . %

' CoOv & e ﬁq({.} Sodivm /\SKLLPHQQ | * -Gl :

78S mmy Megnesium  Sujphaty] I ALRE |

,s - !
I

Noenew Medulws of Toe Aggregal L e

The Fioeney  Moduwtug % the meaguse Of Flnenes of the

Adgreqote the Mognttude  ©f Finenes modulug is
determnined bL(!

F N = SQmutatinge o, Of Weight Fetained on Ts sewe

106 |

; The Mognttucle Of Ffirenex rpdulug Increases the
fioenen  of AYaregale 8 Trereouex

the APPYoxt mMate Rou‘\(ae Of Fineners Modulug £l Coevrse
ﬁ%*@fgate € 3-5 O Fre 0gq recaare the Qange,
Yavies  blw Q-8 | |

S S
SR SRS

i

A

| dn tase o fferent Aypes of Aggreqaty cve miaed
together then Find  the  Finenes  modulyy Of Combined
miatave. |

N - ._
£ WCOmbmed = (Frp)vy, +(Frav,

tWNhese Vi, M= Nolume foctdly o| those & malevin gy

TS FN& — Fivenud  NModuluy
of &di“ A%ﬁ




Find Ameneys Modulug of a Sample P\ggmacxtg which
| 2eive w‘\v\cm{m it done 9 |

Is sieve gire | ef. PO%«)% Qemmu\

|

\ R | too O
*,

\

Q0 i\ as 5

\6 X | .

‘1‘ 56 e

| | a5 " 30 | 30
l 1o

| \\ s 85

| | Bt

\ & 5‘; O . oo

Z . Yerotn = vo\

Fra= HO)
o0

F-1M = 4.0

Shape & Texlure o) the Aqgreqale

hﬁse Ahape 8 a pditont  pararnetey F\ngvfg&tv.e
WY becowse ik & d\\'ﬁCth{ mnfluences  the stvength,
1 end wé\wxb\\\hj of the Qoncvete .

?l ﬁd‘d}e &hc\Pﬁ Of the ACJ%YQCJCLWL 5 clawified oto Y mayd)
Wy |

. Sphertcal

| 3> Floaky (3 Flat
2. :irre_gu\&r He Needte Anowed

. ~ ey e Wi:u-s.;wr-:cn_'::,-su::-;f;?f.‘,?:‘_ri?w};;r‘r
(”) \f“ Ses e

.

[

0 .
N

it !
i
i

—— .

L o

i P &

H &

i e X & ad
1; s
[

[
il :

:
;

: Rwﬂded AC)Q,YQQ oly  ore mBe pieffered in Concrete
P caltutation because ©of 1t

Y

f‘?ﬁndmzj Potopeaty




’ﬁ//

, O99reqaty  olro  Neglible 1n

g e \,Lj LAy forwsarTul
f]

PggIeyUiey e NUL Xueedble tn
. Concrete

b design and  the Flaky ang  Elongaled

concrele mMin dwgn becaute
Of 1  improper  &hape g gurlace oarea -

r\\geqtta

shape Aggregaled e éu\reud» avoidecl in
toncrele

M cdedign  becoute o©of i o p 'EC\%»C&
e  Elakioug
Numbey ig

O AKtie

Inclen . @ E\Ol’\%flh:cm e & «an(}ulaﬁhf
Mnecgured  £30 the Lhop
qgrealey  thery gl My,

Lhape o} Aqgregates

€ Of khe fAggregale

Ahe Of__Ancrecanlz
LPQ ! JI T ~

Details
Wetl Aelned &ctgos

#mc(‘)utm §hape

Gtonc:.lc\ted SMPQ  The lﬁr\cath of Agg 5

| mBle  twhen compoved.

O Othex A Mension

Flcxmdr - The Agq ha\[i’r? &)‘in‘
i N ticknes velative Lo
| Othes  dimengiong
inequLQx

the Qﬂhdomr\oa (V3 Present

0 Pe\j\\YﬁCKm’) Of /gt«\q_Pi
Reunded Ao '

Hoience o Bhawp edees

Surjace Tewtuve -

the  &urjace Texture Of the Agq &
develo P0G Gond 1n Intevjoce .
depends tpon the Coseattine
Tropde  medio &
the clirmale

rapditant
The Aurjace Textuye
SEructuye PYe &tructuve

oxious olber ‘Lac@u ’mcluc\‘mg

conditions | A\ro




5

Tealtiye

%7200 VA

(uﬂ“mn e

1 Oustatline GrewTume

Gt\&_)s&tﬁ Teslure

% Granuloy  TewTure

Ht*mua co ombed
Tentuve

Ro ucah TexTure

Srooth Textuye

—

Dwsoxb‘\uj Of tysta \\oe
PYop's on ihe (sm\)age
" ho\\fm% ghamP Edcae)&
hese  Cire  the. LNt fdirm

Yound gsained &Cag'zse%qw

BRUTIISE Yy Poes on Auajace

I “Irw

IYQinec)

A h Jui .’,'lf‘(“!
¢
I

Medtumy o

No shaxp RAges on phe
SUWYC\Ce Of the Aggvego&

Q ® o o : .
R Gravtly Benity , water

™e  Specisic

Den,m{j Of (\CJCAYC, qGote Yo

QY eqcxtz EXUL  uncdes
Ctnlatey AOSBPLi o
D Bone C\Yt.j

W) My

condib on
dry  condition
W) Sakurate 4

W) Molistuy e concdition .

the Nofey content
different .

‘Present

——

QJYQVtE\j Of ﬁ%fﬂre,%att 12 the rotio of

Dem\h{i Of Water- The

LU Aifferent  moltture conditions

conditions) Namely

ASWFace .,c\r’c\f condition

N there  Conditiong ave

the  &pecigic Qrovity of the- Aqgreqals  are determined

tndey  thepe cmc\\t\ ong .

Gjﬁneycﬂuf the Speuﬂc grayity op the S&mYCltfd

Surface C\"\j condition

Loncrel  enix Aegicun

0F fggveqoale

A UISQQ\ 'tf)




fT / T e
J / ‘‘‘‘‘‘ r\' 'k‘--‘_'/t) . 7/1 ) A /
] / | ( - 7 s {
[ ! y .
. - | e L. L
- - A
T Noter Absdiption Coneliti on

Jd Moiskure state

GJeneramé ,

the  Oggregaley Consisle  inhesent poYes
Some  OfF tre

POles  are  Fnterlioked  wWith darfoce” texture

And 'Yemodn‘mca Qre inktr(mm With  Inlertd) %C'ELUC’CQ*C
O The malevied &) -ﬁgﬂmﬁ ale .
Becouse Of thege Cmnd"nt‘;cm the. Bone -dr

4 &ample may
“\Q\ﬁﬂ% Some  Moitlure Condent  in fhe Interid) gtruclyre

Obter 2 hrx Of Olen dﬁj also.
Thotts Wy the Bone o

'y Sample Specific gravity is not
Lsed o Concye bz 20 ¢

DﬁAigh
the oven dnd* sample 8 Acheived by d”dmﬂ the. Sample
D oven ot (0dc  in 24 hig.

Air vy Sample Completely  dependy apon climatic
Conditions . So, we neqlivle.  thig Condition .

e  Satuvared Aurjece cdr Yy Cond

tcm‘mca an F\% Lample &  t 1
30C ®  ay hr . A\l y
from - watey &

Tt 8 Ualled

ition & achetved by
mmerged v woker at
that Taking ke g9 gcunmple
clean  the Surface  with  cotton cloth

SAluraled  surface dvy  Lendition Of Agq
we:\q»\t

§P€£‘\F&C Cﬁ““’“*‘i O\ Aaa - .i)ﬂ‘\t of “\{—]ﬁ v
uni Nedht O} ,0
@ Dentity of Aqq
DU\,&?\ZH Of  Waley




\' S P (h - _LN\&~ M, ‘
(M, - Mo “Uqgfmqv
| M= Emply mt o\ Picnomeley
Moz Empty + agq
My = Emply « Agq + waler
My = Emply + wWater .
‘*"\':YC b AV as -
\ind dpecific qravity of Agq we e picnomeky g
69{“(% Boktle ™Metnociy
Néwmna)
L 25 -3
AL N NAN A

o oA RS T B W e D b € ke

Specific Qrovity  Of Agq VYR In Yonge of

.-

' Tfnemmol 'Pmopev«hes of the a_%amaaal-ts

The miocKs and a;dcazseaafes and  passes “4hevrmal pw’op@m

mhuch one <, mfncon}' N es’rabhsloed ~the qu;uhw‘fav o the
aﬁafe algsS 10 concseadl Constyockion WOT I -

i A-\

“The Pfopev’rfexs @i» @ac&rea@@ s Jallovos

4. co-cPhicenlr ot hermal é?u[xms"\on.

* 2. SPeciﬁ‘c heak

5 “Thermol  Condochuily.

' Out of -these opecioeic heat and condoctivi l"&. <3

~ond’ vcaﬁ o pou&ﬁnr in mnass concsealt - wosk .

woheve I ogous Corrivol o dempanato is necesso;vzﬂ
: alo Arert. Pmpear—hex cow CoD&Ccyuemﬂ— f(f’ n o GOP

voajkﬁ— conc &COJL e d Uevf ruld’ Pw’l Pokt-
Aﬂ (lVCT - \/aJLLC’— GOP (',Lneaﬂ "ﬂU’Lh’Loi (o~e H?n ek
ot ﬁ"FQ”'S“m o conceecds moay e dakes @ 498X e 1N

Come Condidion. The vfam?p; Maﬁ/ be dakan af somge My

— e ..\(b /s —~ U % l'\——é /°/* l‘/\ ('ICDUVL-CL"‘L“I)




! upol. e other (o Creals propoer He o v

\/aﬂrgr‘wé{ *Pw”ovm lO»szo’e/'c o /éfz,X/a"‘/s(_ |

%fw\)(owlg/ ‘iﬂY (\uvu_l'\j_ MOV'J‘M_ W may  pavrig —Qwuq

":f'ﬂM'ELVC “v (Z_-éxlbh(o /’C‘ ) fwmllﬁ’/ '”fL {v’mm_ "'/l\ww\j
(o effrcied '(f’ e GQrmot Hoks i yaios  bubhwe 0 axit 1

e xa bl




Tnlvroduction to breghy  Conerel

The  procdtuction Of good concrelz M i impBtant ) ‘
Wadity  congtvuction. the degirable charaeterstics  of
Qood  fresh  Concrete  paiw s

b posibils lctd

Of Basy Trangpdt ® placing.
X Resiskance

to B\ead‘m(a & Segre_c:jabion Reocki ong |
the Overview O} the Concrele  production PYOCess
.’ S%Vﬁmoﬁ'\w&\bﬂ &iplain [gLJ
SR9¥ 0L production g
Boatch; "q Of the

G){- the Ingrec\ienu ) Propes P'KDP&t‘ccm,y - 1
|
|

\

o Obtain  the besh concrety bom abowe g 2

oges
\

TNt the Yvesh eovevety o Conflvuctions spot
d

Test  the Aample  Conevetle mix

1A
the. %o\(ow‘ir\g flow chaot
fngrete

Zmﬁﬁ Aien{x

M‘E'ﬁna

To

Place e Contre e M Where it ig réquived
d
A that LOMPOCKing e Concrete  rmm
Without o \o'elg |
C J/lm\ )
LL\rmcD (L Clone prop A3 e d 1-e A douws (3) |
| mhd E tudowys |
\L .
Propea F“\n'\,&\r\{n(aA 5 dome
J

Hovdene d tonevel, 13 Oblained




-
1
i
H
i
s’
!
]

i
!

i
b
!
i

AN Wiz procen Of @;&tﬂh‘iﬂﬁ n Cma'ret;z pyoctuction
wWAK  two W to done
k \olumets ¢ %C\Ych'\r)g
2 Weigh _Batch‘ir\a

\olume Tt i ;
AREE Rolthtng

>t {6 on Opproximat;  method  Ne Akilled Lobours &

Mot Yequired 1t  Vdumetsyic !3at-chtr)cJ

Sthe  Production Of Coneye (e by volwwetric batxh\ng

Yeq uire mde  matevialg because Of &% tmpstpey
Propditions Of it » -

#.

Al-

GO

> G(QY\GFQULJ r thig type O  Batcehi

the puik Density

g 8 used QUnim pdtont
Contyete  wobikg |

Commte, the - volume ©Of Comtituent mMotkerials  $Q the
Batch of 1 bcxca Cement. e comcrete M PropdtionNs
ous +

cement .
18611 3983 L waker + comd - Fine Agg « Cocuse Agg)

Of Fice . fAgy 18 1500 kglnp. The BUIK
Density  of coaxe Agg 1B luso kg ey, ~

Giiven deta |
' Bag = 50 Qs
BUK bensity of cernent = o kgt ( Stondard

value)
Cement - , aker = O ug

Fine - 1.g¢)
Coavse = 3.9



lf\\e‘(tht of Cement = 50 Kg

et ght Of Fine AGY = Bo K16
= Qs.05 kc{}
Weight of coarse Agq = Soi%-SSLB
= mq s 9
Weight O waker - o qs XSo i
| "] ‘
rome , o
Dendity  OF water = 1000 Kq (e
VOU Of Cement 49 1 bag = _SO_
| | tabe
= 0.03u% m
1 : = 0-034H R1000 L\t .
' ,. 3 Ae ' a
« Vol. Oof &ewmes fine Agg =  H{3.09 " l
‘% | ‘ EYeYo : |
T 0.0620
Vol of Coavge A%9 = 13915
T 0a3g
: oo '
= aa-s B
Compure. the
FOUg L 1g ettt Uy L Rk Den,zwg Of fine Agg [Slo R‘3"‘”
'} Bulk Derby Of coenae fg9 15 W&o kglmd
1 INeight Of cement = <o kg
1 ~eight  of Fine Aqq = soxg.gcs
| | = U8
Wetgnt  of coarse AGG = o ry-19
= 20.9%g




'
PR e e

i IN thig P>o\’cchfnc(:j

—— Ak~ - - WITMBADW
0 R RIS
ll

20
3
Aloume , Pensity Of waler = 000 KKgim
Vol Of cement = T%— = 0.03Uy m3
o
= 3.5 ik
Vol of fime Agg - ne-) 6-0%8 2
15to -‘

vol Of QOQ!‘SQ ﬁ%g - O~O“—” m3 - 20‘0[5 _

lUgro
Vol of water = _Y4

looo = ©:0zy m3
!

-

- XY Lt
0y Belehing ;-
The Galehing  ©f  consuityent
Pyovides bettes

Moterias by weights
Qltwvacy g re\tc\b‘iltad.

Poroceduse  the Weights  Of mMatexials

o Corgy de
Computer  controt o oo ot

in le\f"CUe

. Qoe l:cfonﬁ
i

WOing  Ayskemy e wsed
(Redteniy plant)

’Babchtr)% &%bcm,s
‘Ltﬂi’f@m-lbj in

BC\&hiog Plantyg
The et ajht

to Mecnt Ot

Ave  calibsate d {LlequenHLj
Quuialil ©f Concsete
N Buik potoduction  wodka the way
Hgslern 13 - used .
A SKitled  Lobous i Hequived  £A gooal Opexction of
2\ mopB\Uon_,g, ond  QUWo  the (o Oof mMmategials VY]

é Geness CLULJ
! E’;q’cchir)%

il
%f Yexs when COmPQY‘Cd to - VO\UmQt'b’\(C BQFCLNDQ
Due {q b«l’cmj .Q)cx(ch(,-)g LI Qwre QC.I'\GV(O?] SDOC{_ CLLLOL(H:V
Ot fresh Ceere te o
”\Wﬂa ¥ the  pyocey Of dupesigin

q the Congtituent

N fresh Conerete min . The rﬁm‘rg

the $Yedh ey becomey Homogenous
eolous-

Fhater aly L3y mhd

1% ontinye Lty

Ong S\H{S I



Mwu‘r)g Pocers 8 Clowsified ke 3 waud types

I Hond mnuma
Ny .
Bex Ratch
& - Mochine. M\‘»\‘\r\c_\j_
Botkch vy V\Ir)cjr’_—gl %&\Hﬁmu A m%\\’r)g :
Q) ‘T‘i\’c“maa Drum  mines | ‘
b Non Ti\tih(} Dyowm roi 1ey |
| ) Pon Type mines
d) bued  Drum minesy
Hand '&‘2&,\‘,‘\"3 ; |
X Hond romng vsed I gmedt Alafe & unimpdtant
~ Conbxaction LWOKA 1
C % In pand Mo procels the Quadity ofF fresh Cm”ﬂ:‘
o Elbected by the  woBiRmanghip |
ﬂe The. Ce_meht & Fine Aggreqate e i{:n‘atm\ hj, mied
PfO?em\xd tn iy condition
Rhe  Coarse aggm_gm 12 Apsead ©ver the cement
- Sond mMitkure »‘m - Bltemmotive &m?cx
% the Bvy min  w tumed g- s ey 0 Qcheive
Yomoginly.
K IN this  wand .mim‘nﬂ Porvwcey ity ?16 I of
Water 1 added %W the dry  cencrte min and |
1 ‘ Mmived  thorp ugh\ld | | | ;
s ;{G ALRer  that - Yemmnmca 351 of  tomier 8 8p3inkled '
. BUeY the  conerety ™Mt to achenw  we OGN by C’fﬂd .
WAl 1o eolouy o
X In iz hoand  mn W4 PUDCeyy v EOuiTe  NON
C&bsé\'bm% Plabfdms ) Kwee) plata during the time [
, of ﬁ\\wxfncl. 1



[ . =K FRESH CONCRETE e
) : LA B ¥ Vo N VYA

| Sylematicat ly

118X1401 49,
S

, sl o sy moagae o placing o

Q. Rediskance  ip B\e&dtma & Se%regah‘oﬁ,:.-Redcﬁm

$he Overview O} the Coneren Production PYOocess i

o f\xp\dm by the following -
SR O) Production e ¢ d o v
V%%t;énapm ir?;i dﬁé’t&

:L

the Ingrecients 1n Pmper POPAtions

flow chagt K |

M‘ix‘m? Of

To Tronspdit e vesh  eonevety b Conilruetion, Apot '
1 |

85 the Aomple  Coneve to M ‘
\

Place e Contrete . g Where it i requived
d

L

ermca te clme_ prop R veq 4 R C' 3d l. |
, Cd\icj : - AL oy ()
\L ' q % l.‘{d&tp'
Propen Fin'uk(n(ad A dome
J

Hardene 4 toneve {,

15 Oblaineq

o |



@ |

Al-

Bal'ch{ncJ Of CoNcrele ‘ig@mehentz

IN it Proces Of ,egt,—eh"mﬁi‘ in‘coh-imte procdtuction
wAK o wos  to -done

3 \[o\uff’\d:r‘{g EQ.IQMOﬂ o e

T2

3 Weigh _“Bqtc'h‘if\%
\olume tri ¢ ‘Bqﬁhing :

> 3In iy volumervic Botching v ave teing  bod guages
(®) Volumebsic wemels  to Measure " the Ingsadtient

=Tt & an QApprotnoty . . method - W BKilled Llobours K
ot Yequived T o VYolumne by c

_ hug- ot
Yeq uire: ' matenatg

Gabching

‘:*j voluwnetric  beoy l:ch'mg

_, becowse ©f oy trpropey
Popdtions  of R
> Ceneraly i type o Batching 14 uded i Onimpdtant
Concvety wd\kg L ,
x| Compute

the volume Of comtituent rokeriolg A the

Batch of 1 bcua  Cerent. the Concrete mww Propakions
. Mment L

OMS 1 1 gy 3.583 L warer+, Cs:emd * Fine Agg . Coovse fg9)

of F—Ine_ . ﬁc“{% 8. 4500 -Kglad. The BL_X\K.
- Density  of coare AG3 8 luso kglmd .

Gfven detn,

™he Ruik ng;\:‘j

t Bag = o hcas |
Bk Dermity  ©f cemnent =

Ceﬁwe_ﬂt =1

f

.ttu}o' kgl ( Stondaued

value)
., taker = DU
Ftne = 1.gg

Coavse = 353



i
i
"
g
Az
¥
3
i
it
ar
H
&
i
rv::!_

S St e

e

l'. %o.u_g &&G), Y. \"]

Weight of *Cement =50 kg

i

50 |- 8¢
Qq3.05" kg

Weight of coarse A% Sox?, 533

)

11q Is !03
Raght O\ watker = . us XSO

2=

Aame , e
| Dem\’cg o\, wc&zr» 000 - Kglm

uo\ of .- Cgmgn-t 1%\ n bag = 50 , .. Lo |
S TR

= 003Uy
= o o&q&mooo Qi - x |
. = Bq & m:
ol. Of e Cin(_ Agg = %3 OS
ot I Use e,

= 0.0620 Ay | ' |

Vol of Coavze 899 = (39.1¢

UYse
T 01235 e

| Vol of Lookey. = o Q2GS . | m3
Con o 1000 Voom

Bu\K Dem\tg o& Fme ﬁﬁs 1S10 'Rg)ng®
Bk Dm;ohd of Loema A3 B go g It

11'

.
P A

metht of cemen’c = .50 kg
Azde}g,hh Of Fme s\% % SOXB9ey
o i | = ug.y
(e ght o —"cocme e} : go y\L\ 9
= 209 |



|| PPovides  berkes

p’%ﬁ‘m‘?j fplero 18 -used

; = O, H&XSO »
Nefgnt  of  wurtt = _

PlsUMe |, Deryity oOf water = 1000 kgl !
WOl Of cement = .{_EL = 0-034% m3 T
| . Tago-

- = __3L-[~'9_ lie _ t
\,’?‘\}_ Of fine - Agg = Nhg.) = 0-0%¢ ms
o vISlo '

VOl O ame hag + o ouy mt o Soas

- tUgo
vol o r= 24 -
L of wate oo = ©:02y md

o - = 2y L .
\l//\l\g’x% B :'-'-L{ it
&ﬂ_chir)g ¢ — |

the Balthing ©f corun tuent mm-encxu by we\ghtz

‘atturacy g rehab lﬂ:td
n th.s Bﬂtﬁhfng P10 ceduge

Qose  bakd ir __ S S _
Qking_nlo Coniid e Heighing:
C’D“\Pute\r control & euformnollc - '

ﬁ)e; WWeightz Of matesials

. R 6%% cue. used
‘0 lavge  Ralthing . plant

(Redimuy P l(mt)
Batchm% étagkcrm emv_ CLl\TbTQQ_d fseQuenHLj
N M AImily in - Qualily of Cimcf&te
G:eneﬂauy ‘&r\ Bulk

pewduchcm wé\ks e .@mgk

A SKitled kobous i Hequised £\

6300d Ope’&at@n Of
Pria {mpauon,g ond oMo the

Toas of mMmates: ab& 3

Vexy
wé when CDmPQY‘Cd o - Volumetsic Baf’chmg |
5 c Ragh
, Due to Foaep - Eu&hmg W Oure Oachu ving - qood Qual ity
0& R

Mmog 4 the pmcm
MOt ol un\»j‘—a] mhd
18 (oativue

Qng

of dt&pemgnca the Congtitent -
"\ Jresh Conarete . min . The mmrg

the, fresh ey becomeb HomogenDuA
WM eolows.

ertt(



Il s The cemenb & Fine ﬂggmqakc

% ﬁ\\-er thot - ’femmnm% s |

Mrting procmq Comified ko amaJS\ ’ch@
- chnc\ m\mr\%
& MO\QHU')L MU N

9
Bakch M\ﬂm‘j Tontinous Minting

Q) 'F"\’cma Qm\m m:oms-

B Non. "rdtmq Dyurmn ™ ALY

Q) PC\n Ty’x M\vkeb S L
d) bual Drum _m\fuz T P

Hcmc\ m‘\’m‘ 03 ::

X Hond mm\mcd 73 wsu\ D -grelt é'ccUc” &*"Qmm@tﬁht
Cnmt\uthcm wé\m : AR -

% In tand m\mma POy the Cumahl—y og ftr’e%\; conc el
1% &\bﬁdﬁq_d\ bxﬂ the, WARMansip - o o

eve Initially mmed
Aogregate s spvead OV&r ﬁ)e cment

'SC\T\d M\’)k’ct.ut m ’ CPlernodive  Xbuesy

)K’.'\'BC Qﬂj O % ":Um{(\

—‘domc)%\mhj

*:m th\& Hongd . mmncJ PGy im’("odhj -15I - of

tWRatey B edded s - thet c\nd cmcma mix and
T ec\ %ho\‘o (L(lh\.\d S :

PYOpem\v.d m= dng condition
*"Whe. coourse

-3 ’ﬂ%q '1 to ‘achg?% |

Of toater i 5pmr)l<led-

Oer the tonerery Mt o achelve Homognml:g ‘and

WSl W eolouy:

K In Wik hond mvxm% P’o’ucm we Y‘eqw'se e |
~Sesdbing. P‘Q‘Cﬁ%\m t8) Lice) ptatus duxtng. fhe Jdmef
- Of . m\"&m% I "

o S



S [N ‘ﬁ)e, chjq :ne, mt'ﬂﬂ(ﬂ

thm.bsl,; ConAists Anwp blades to
RO the Concrete tngvectiens PGtOfemltJ

— Glehemlhj thig Concrete

- 'og UMNG  fiael (8) E\ed:wrtct
> Bot, t?,o\tcm'ri‘:j

m\'unca oparotdz e wilked

4

(b

}vc\mm o1

o
IR l—'hvs-'tgpe.'%
“') ShQ.TP b\(k‘d%

ey - ho\\/‘mca o anOb\em umth thco’t\vmel\ce

N drumn o omo\ OH—;ezs machantcat . popestic

G\ex\em\k\d A\ the mcared:eh{g q umCXtte 4 odeeok to the

- OF Wokey content i C'\Oorged Omd thoroughly
Mthed  Lomebime. AT that 30 'l,-

of wqtg'5 t& . choarged
ko the drure & do

mmmg ki) the
Colouar 15 OcCuyed .

C.of\tmows
Homogenity  and  unigSmity



T

: _?Remmntna 30 -l- of wores 4. added - “begdre the remow ;
‘ 9{— Contrete. me  fvom the moLchme miKey. Ot thot .Hme_ f

_ m& Qre. - 0\ko actdmca 'Ehe, chemwcou amxmmmvé R e
Concrete s . |

= e pon type - machine m\te,ws oure UAﬁd 'R:\ the mwi‘ng
- ﬁ‘)& Conetive Concxe,l:e, 8] lao wo&er Cmr\t-cnt

‘there_ Qre Zome mmuj wa% to Tromdit the fregh Conerete . |
® he. conttruction  gite . |

Motd  pan

theel  Rarrous

. By umng chuge

‘ 8P end  Hoist

I Bouket .e\ne\ mpewO,\d

Conveyd et

Tuek  mines

B Using presure purgps.

1™ By wing oty Pan  mde WORmenthp & requived.

=V  the wheel \‘D&\rroms are. wed 0 Roed. construckion.
WAKS

= the Qm\‘lvdév belt , Akip & HoUt Appavotiy owe gentm\tg_ 3
w«ui 0 MU beding tsm\dmﬁ thuchm |

| -> ﬁse dm\e APporatus ave wied o *rmmp&hna *‘o&
L Pk tonercie ﬁvm H‘ght‘o* leve). %o Lowey “\evéy

F

> B\MLKE!C Ong\ , \’09%30.3 4%\@«\ 8 UMA Tn water uzlamd-
' "'06\\“’5 QWL tre CDY\&WQ’C\GM Lpok (3 Pmu\t in
“dekey "oodg \"'SOC'(:S Woy we ore. Tmnaps\bma the
M\'\ %’f\m anouqh Bucket - & " mmo i om




| f‘v_\, the truck mirer G We(dn \n Eua’cchma rlor g

-y G\Q"\Q‘(O\\\Lj t\nu,e Ye_o.d,\j ALY ’umtm ave. wsed in 1.5\“63 umj’
1o trochS\t the -F\reAh COT\U-t,Cu

. The Comerete g m\mcd tr) ths TQQLC\H oL bracky
duvmg the. tr&mttrng | Bma.

2 TU&U Uﬂ FYc&h Conu—ctz

. 4 N

! &’NW&“UZ[ Of coneye e
. Flirmnesn

] gﬁﬂ—r\m
4. Solidity
& St&b?(\ty Of- (,onu-tu

6. Thicknes of Cmme,!l
3- Flowmg ability |
CFludiy
q. Flling . Abiliky

: o Po‘%u')g_ &b(\\lﬂj.
m M@ Qf&mciﬂz; -

. A A _ .
o ' e
Quont by of

-—} STte_ .
—> Wokey - Ty gthe '

T fgregale S shjace Texure

- o R dcoase _"Wm%Wﬂ%
MY ko - | f? TYPe o pgq
cenerte Mt e te hght &S\mod
- dd m\mmm-- ] S g; Hmvy wt Pﬁj

£y




-:“\Cm"\t“ & Ptne_'

% e loy  giye tdﬁ £raad

Quechly Baxd : S
va Concrete 13 &hﬂreousa due_lzo mcrm. '
ﬁggmgatz Em\\rer\t
8 Fore smuga,w,a hese
Congbpia Chisyy.

#v'ﬂ\e N A b.‘t:d

znc‘fced\en\;; m CDY\C_YQE'C YN ﬂoe,
tet w"\\ be T ;nCTCM\Og '

K We ave &c!‘newmca M&L cbz%\—ce Of ménsabal\hj bty (" Creagi
un\:(r GNfent 1N conCrete vy

v bULb lncre_mmca Of— wa%ezf
mﬁ@\t

cawu \egs - Comp vertive: - &:rcncafh

X AL the »&cm\e, tme  the. addmixtuie. ‘1°, %ﬂmfme.ncg’
e d&.(arc_g Ob (DehKOLb(\\t:(j |

X 3b You cxm add:ch rMde &ddm\xm;re fbcu\ e required
*lo the Atqm%e\hm rw\“ t&m ploLu‘; u‘) Amcxcll hm%
k I\ You | G mULCufng ﬁx& f‘ﬁmc*sod

cm\o\m\ 'xtu*re, conkent
W Thouldnt

Qcheive chdmg p'mpeody n Concwele wninc.
VVE\M ﬁeb\'ﬁe\ | : S

~8e Aeg Mields ew wB\kab(l,ty
than the Lem;,e Sre Aoy |

e
% The F\O\Kq & Hlovgated  fogk ey /im w&mb\wj
when Oompeurté to steunded

ha?e 7‘&%%5 , wkﬁ becoriye
\hc F\Q‘QJ_ b ‘%.\O“%QM Ehape. Aqels’ aye “rterloeked with
BNC Onothes to Block e £

‘D‘%‘S’S %‘etc\z oz UO&KO«b\\{:g than

the “Hm\)}] wu;aht‘ -F\% b 9]‘- d_/s ,PORA " the
Intemay’ ,g\mgm / o

Tc&\v, on (’M of Freb Cwnc\rctq, t—

Pash  conevete 8 2o Aided  invo a’dj?u
By (’m\u—c&

J
J

NAma)  Conerete v “Beif Cﬂmpadﬁng Conerele

"-?gg.



m It Consists  cerrent , Fine A%g Ccoaxe Agg and wod:ex

Self- W Cm\udz 2

Tt Conmdidts  Cemert, Fine AYg , Cooarge
odd Mitture |

Prgg, Mme_ml
themical Addmiature & wates eontont |

Tef.st& on m Ry iy

T Slurmp %thr\e Test

| - | H_Cc&c[ir)g; to
& t‘f’f""‘\FOLCt:(c)vﬂ Foctd 4t Tg - n9a-tqsp
3. Flow Table Test . S |
N, \(‘Ee -

:BH U’K’"’Sﬂ S\Um'\q) CDT\Q_

the Alurp Of Comcrety min-

&ump e dearce @f M&K&bﬂ\
e Alump  cone ﬂppmrahg

‘J‘\Ppa’mth_q we G\*rc Catm.ﬂ.ahnﬁ

f—d m VOsious Ean%% of
B to be. determined

Corwigts . Conical 4haped
| mGu\d- ﬁ&v‘mg 10 em {:OP dQ & Qo bot:[—om dLa.
| ond 30 ™o Crme -ch%ht | .

Tritoly,

v Aye | PTE’PQ*’\" na

T A

the ontrete rma to ous: reg

B

-on {tat .&urface and £ with

e ‘Lmj&’h& chh Lou_&ev At be tamped
I '53“’“”% W‘-‘P‘“a‘

@"-ﬂm v&\\m\P
| b) "Mxe r&\\m’\‘)

J*{"

S/
C) s‘r\eqr A\ump |

d) Cn\mp/sed .&tunqp



< @

2evp &Iwnp m\mm a Aag—f m:gkcnt Cn*r\u—e,ta Y. N
The é‘ump it ¥ et Cxpp"mpnau A3\ meo«:rumrxa The
wé\mb\\\tnj Of Atijy  tonCrel oL
1 e Tree Aurmp 18
! CD“UFQQ VY\\")L ¢

?

chovacten te ¥he Homoginty  OF the

The &\tgf &\wf\p

7 Indichites  the ZN\PUOPQ‘( i (6\) Al
‘\'\trmo%(n\’ctj

m\'t) Conre X wa

1\’*“’*"3 (3 Tamphui
“the. Wlapged  2lump \re_p'rucntz the lean Conevet s

%@&HW;

0 the 6\ump Volue Vavy - b\uu 0% 25 ‘mMmm %e Ccmuc&

| T hoving - Veswy oo dz%re_e of wamu\\tg :
Q’Glenemw thege E(dpe, 6{» CJST\C,YT_T,Q, nMin Q‘b’e U)!rw\ 10

Rbm;\ - bsnaorucetion \,35\\{& & SeCHiony, o‘: mcwslvt

KIy the ‘8\\1\';\‘) Value Vled

YO hcx\ung low de_ﬁ's‘e,e fors L\DS\M&:\H:S/ |
> e ’c\jpe of Conevele, & Uhed w yoad mtﬁj’u%bw

Vi \‘3“‘0&3\5 Qye U&Qd

-f» '\4')& &\L\h\p quue Navy - blw  Bo to "'loo . the Concrele
(6%) Mechum

i hoviog moderaty degiee of. N&Kab“*ﬂ

~ this type Of @nevet  Uaed to F(qt sabs & Nama)
RetnBiced Gorstruckion  wdky 1w

B Aove

hese Momuq\“ -em\‘aacban

3o




44 ™e qegree of wo\mmlft&l Yonges blw . tob to (85 mm
bl
then e Contrele in Hmvg tcm) H\gh degrce of w&ha ) vkg

r,\ Yo

Q\ene_ra\hj TR "-‘:IP"- o QU“C?F—Q ove u&cd n szJLthc{

erfdcement 1 pidént in’ Comsbruction twBKA . ond.losige

TeHstve- Congrtteticay Power ‘Vi'bﬁ*@iﬂ& _____ ove thied
F X *he M——’V’e&\.\e, "Ny o A o, R
X =Y RBrum of the Hoppus :
Coni cok ﬁoppe‘e A
Clarnp - |

a
et ]

gkdnd —

L1

1x. \5 Uted to de‘temfm” the Cb'ﬁ&iétgngy Of a. &kipp
CDT\QYQ\:@ EaLY

»
L~

p\

“8 & Ccm cal -Hoopem/s
fired ‘Rare and CL movab\e

7“"— C-F best Oeppama’cw CoOMATLEY
] ficked 4o A stand @y -

th\xndr(cal moud

% prasent | to below Of bottom Conical
HDPP&" e -
- "“t‘a“’j W N\u&t Qloﬁg fhe C,(QI‘T\?A which “ose. P"S%ent

| betows ‘the

“OPP@'S Omc\ Prepose . Contrete, mil o oux
require |

Prop&itions  chd fll concrele mia ‘*Pb “"i top
Smrface Of- tbe ‘brim o top " Lonical HOPPU\

B 2 Min the dcm\p i Ydecuﬁd {har\ thg Concrele mpg
\& f\\\ed A0 the - Boktomn . Conicnd HDPP&)\ Hoe.n Oftex . we
»cure releaging, bottom . clamp © auo ' the Cy\mc(e_'s‘“ ~,~(8

{—n\e,c,\ With the  pQrtially © Compocted  Concacte. ,
1n§.sq\\y e fove Me\gh\"na thg emp(g wetght Of
Slindes  ogtes that  we Qve Ol meosuze the Pam‘HaJ,Qﬂ‘_




Compadtd Cm’\crc,tg

ﬁ{—\-cr trot

W m—t Q\Ao N\w&wﬁﬂ% the_ fu,uﬁ Cmpac&d
CUT\U'C,G, 'm ﬁ;e ng\mdeo; b‘d 3 layers

-
- -

)

. The mmpacbcm Factd) value

PGD&‘ETGUAJ Comnpacled Cor\crca 'oe»ght

FU‘W;} wa\pac,ted Concrggﬁ w:c
NETANS tabtiony *— .
VNS AN ) _ . §
7 I the CﬁmPQQi:\m') Lactd  value Vowud b[uo O %4 0. go
than  the. ontret,  miyal h&\ﬁna Veowy \ow cLeﬁreg,of
Né\KC\b\Rbd

this type O Conerele Qre Wwed 1o £matt Biented sl
- With  Vibswabhion

|~ I the C-F Vale vasyy blw 0. Qsto cqumnﬁ-;
. Qcmmrd:e m'fx

hmuma teve o, c\egvm of w&\mb‘i ity
Gte,nexauxj thik tpe of  Concrete  Are tsed m !
reingdic ed

l%h{: .
Cle . le)

“VibsAotiong.

|7 TF e CF value ' obove D& than the Concrebe
Laath

hoving  high degree_ o wb\mbmtg G(ene\ra\hj these
. - Ove. Uded  in He_cng &M\g&ud

 vec L
“ fee Bee Commtenoj Test 2-

SIQ t.m H)out \nbmaw

"‘W ‘fﬁﬁ Bee Consisten

Cy prooro&g i ugﬁd to de}ﬂmmt
\’ne wé\Kth\\tfd of shﬂ'— Cg(\c,}-c,tq, AL

7’\& Teak Prppcmmu Consist - O Vi
thtodrca\ rnov\\c\ with

T Swnd Bcue

bm{:ing TC\b\Q and Q

“3lump Cone’ ﬁpmram Omd a

18 fitked” 4o W i bmhma mb(e, in
Qéd\b\m\ &O C( QU\\CQL\

fuanel-.ond - vovable %\a& Aligle



T
Teqmived propditicny Ond £\ the Concyeke. mn "o A\um‘n
Cone. H\o\,\\cL b‘ﬂ \Cuders and  Zlowly .- Terrove the mou\d
(‘old lmdgrg Clr\c\ g(m) fmm \'be cnd\mdms ondt - place  the
Qo disk o _top Su’rface Of Cone Ahaped mix and

Start  the Vibsatd) mcachma ® &Opdock ar o Bime and

rieasure the Hme of Settlement Of Lvee - bee time)

PGrticloy Concrete mia,
L ot totiopy

W

~7 I the Vee ~ bee. time
deqree of AKAb i by
Wed n genaly Alc W th
A the  Wee — beo Bme vary blew  1p-s sec
Of- w&habi\ehd it low

= I} the vee -bee
of .m&hcxb‘c\itg is

\/a.mj blw 10~ 90 %ec . the

VY low Qnd the Concreie 12
Vibotationyg .

the degzree

tirne Vary blw $-2 sec , then the. deguee
Medium @) High

— The (oncreke g ﬂeneow,Lﬂ Wed v High rewnfdced gle

_ Without Vibsta tion
Ho | - .
R Tokle Tegt

R Tt 2 Aned

to debc\"m’me the_ F(u\c\ittj Of Conerele
Py L

3

The Elow tabte begt - CtppanLa:t\M Cond it tip
| O Qone\,s u&ed to Place the Concyete

| The  concrete
| top' of table

Cd A Evustum of .
B fited in te mouto\ & kq;t oNn  the

The top «&UJfQCQ Of the conical moud i immed
And Wit 1k |

The ‘tage diac Of Conjcay mould 8 S0 mm




N

FI

Yhe toble is Stoited® and -dropped

Standard: &peed -

Ao the éprmd op eoshevete

Spreaded tﬁncch OVtv— the, Gliq(r)ak dio, .

The P\ow op rhe, \eou\ BAgILS ;{j_m.__ -h\%b@ tbqh: fhe
>

g—hH— o

&

Rf&mq {M\;fa[ e o

Flow TABLE BT UP

Q\*“c\b\

IS Himes af Q

OT\ Hr)e tqble recw

Flowo "w” the Percen(bﬁe | thc.YE_O,&t . Ahe dia of  the

Y

<y, Cone chaped - Motid

Flowtable

C o fred bose

T

%\um‘? wne €
cylindes -

/

fet up

" brokd\
Toble |

\VEE - BEE APPARATUS

\ . -t -
.: lHom\—)\ T T - Soand
2,0 Cney

= Bloy
jf\ £217.4 ¢

AL L e O e 2




, 4

TeAt

C .

- Flow- Table Testm
Vﬁ&f’?é—t ‘ Cmiﬁencﬂswt

Flow Test T

TS 1q03- lagq

| Ccmpcmﬁn% 5

S

»'-[s-ei\ b mmpad:tf)a" conuete

S\ud\p F\étlj Test |

| I - Ring Test

[~ Funne Te/St.
L~ bot Test
U - box Test

- Orimet ez

Ty,

| mpockion  corpack

.

Rodding | | 2rternar
Rammtnﬁ — Needte

o e,
~ Towle
= plobfaim

Packing ©of Agg t  $dwn derte

the ..pa\témffe Of 01 bubbles 10 Corcrele iR esults 10

Cormpaction &t e PoHOCes - ©f kr&&b;\ﬁn% Entsopped. aux
Bubbles - fomn e fregn Concrete and &

mpsaovtnca the 'E@mpgey

Concrete .

 toney cooﬁ\b’mca K- Blow totes n Concrele

aTx c\«e_c,khd Elbect  the eBungt, Of 4liuckure
e -"ﬁPMOx’(ﬂ\_q’gg Oar Content, N fresh eonerete W 85



which % veduced to -5 «l.. By poopes tormpaction
the COW\po@tLo\ Conerele i denge | &:mﬂg an\ Duroble

. B Pum,\d Comparcted Conervetr \rectmred -t:o be ‘GGPGATCd
™ ‘égruﬂ» lgm%g OfF W Seswice.

Cunng > ..
ermq 8 the P..‘}\OQ% of wn\-e{o\hng 4he rnoisture
loy f\rom the ConcCrela Mtnﬂ thg Hgdrahcm oF Cemcnt

O the Havdened Comevelp.

5!‘)& &urfm @f ‘e Concrele %xpo«scd Cé .&Lur) QB))
d%{m% wind.

To 4 Sertbive to cue\mg |
Q’Um“% &b&mbed ‘Imw\ec\xcrto,lg Ofteo &Hﬁtmﬁ% of
%h Cm‘\CYCCQ, D Fmar &&&\08 t_ﬂ')e,' :
.T;’e P’\OP&» Cuoing
%ru&ure
| _‘Ac\van&ﬂe/

ﬁdmﬂta;%{ ol Wf)g R 'Co m(d &FU.CE\T&,( ‘GJ'OLQM ID
Horclened Concere I

results vndle Jshfengtb to Tbe
Burability  end Caood Mving  of Humar)

Mevhodg G.f Cuﬁ\lo% ;
'ﬁ')ﬁYQ_ ayre ko

“D“d "0‘3-'55 T CUﬂll!)Cd the toncyrele
Struckuye

Imroeagion
'Pﬁ“ﬂcl“{r\a o

Foqatng & spstayi ng
& Steam m‘na ? S(:eam ot PFN\OSPhemQ pre

5ka'° Qt ~ High pmssuzfz

3 00\{&3“ n% Wet covexing .
Mﬁ"\bﬂqne iy

PSR e v w e i



. 4 Spec‘tal rethods. . rnc,ou:rm? fotrn Radmlwn :
_Micro wave .c;m'mca
Tn f¥aved cumma

Blanket
mtamcq | ) Exteﬁmo& —»{ Steel foyms

5 E\ednm& ummca

&:(’-E \ uJ' t‘6€£

- Flow ab«h&g Ofwntre&
m of 1T mo&um Q0 Whakility 1 — |
o Nhgn FYuh ctmuete B \oid ok the ' 4
Cuﬂncd 'of Oc‘ﬂcre.tQ s -
‘ave e:pr,ggﬁ 0 the
i3 H’)&‘nc i4

de then Propean
Aequired be.cmw_,e_ the_ &E'SLLQtuYEA
enviroament Cnd TN thege Conclitiony
Auch c\rmn%menté agatrat mvtrmment iz

not poovicled Hoer) So ma\’\l_d facbau eﬁac\:mg the
wamab\\"uj L Of  the Concnete. |

. TeMPesoruoie u - one Of the
'. Qh\z‘\fowom\:ui\ - Condixions -
N Nhex) the  fermpesature

'-Fch:a “ qmcnﬁ.. Ol Othey

| mcvemes them t‘o the. s0me
| Poopdition  the  dkow: ity of Fresh Concrele i - daamo.&q
When e Tempevatue -

deueaw tbe w@h&b\l\ﬂj Of
Conere by Moy

_ Ime_\’eom ok 4owme exntent. the_ oiemtm thodt

" .2 Stonda’ behmc\ W When Termpenatiye mcrem@;j the
| rate op E,Vap&o&;cm Of  wotkey also - dncrfg.m Sue to
oo © cement. ; . "
e sate ©Of &vclpés\oﬂuon s decxeou.sezj hence  the

Conerety iy

%eun Em\l..d :stmr\%bh , Due, Uo the fost

H‘id‘&htm Of nrete e mea qdz Hchd n QC\V(y
Bme .

e




| Sepsgetn pows
Serdimaaﬁoh N be delined ox the Sepavotion of
Congtituent’  mclestials ®f Concrele ™. A qood concrele
erhticity Qood Cornpressive }sl’rc;nqth.,_ ond QSéé(\ce. of |
Structuval Crocks - |

‘T\dc Tawc\e_nc(d o Qse%ve,%moﬁ "0 Conarele mix due G
| irpropen  gelection % Concrele  TIngrechientz and Pod)

Achelve ey drength  to fe  Structwe and the
Saface  eracky ang ‘Structural Cracks are developed in
In Cﬂ&n&mu,j' e Séqre,%dt\?‘h Proceys «. of 3 bypes -

1. the Separﬁﬁoﬁ, @) g&t*\’.‘n% cloon. of C)oo\rse,ﬁ% :
ffbm Cement | m%tﬁ xéy[.étber than  taoxwe. Agq in umwz Py

Qs “')ﬁ Sept\r&ticn ef- Cment mMatrin fr’c;m;—coqrs&ﬁg&

"“9"5 Sﬁ\’e«}_ﬁtzﬂ of Ezu;e)sa waker @y the wdbﬁ_y

Content Prestnt 10 the  Conorele rain YOORBLE o)

these e the 3 Weups o se%'xea(:jmtzén Potocers

_.“rTBE Fovourable  conditions {61 &e%recgahm Proce Qe
L Bue to the Excen motes Conlent wsing i the

Proces of Misting |

Q.

In \m\% eolumnmny, (S\enc\m-)_\m _cjtf,p. foundationy

dYOP.P’(rx} _ef'»'CDﬂCfeX?; mik :f’fUYY) HT’%") levels
Yol & oveid &e%re_go&,\oﬂ S

i3

16 Take Are  avout tre Selection Of matenaly Tike i
Qrading, Srape,  Tewture g Optiroum  Moisture Cm\%cr\k
W veuly  9ood  Goncrel® i propS\tion




T T-gives C‘goec\"&md 6\:chgth +D the  Conovele stfuctuye

The Cohesive S Ahoutolnt Cllow eny Ltype Of Seqrcqahor
Pfecem ‘

%)

Blﬁcdm(g Qf‘ C@ﬂCT&Uﬁ, mm e

The Sepesationy ta) ’rbe, exh\b‘t(m) Of eue,as wc\ter Content
P're,sent m the Conerete’ miy OLPPQQm on

lrbe TOP Artace
1 Of the QDnchUz &tfucmre

aFtcay PLQch% Tt € catlled
‘ Bieedmca Of mecre_te, 0 Concrele Mmix : o
' SO D\\Q ave fmd\r)% e oo

Tty Cﬁﬂcrc\'e_ M Poopdiion is the Ratio Of TOTfli Loautey
. Content losy &y pme,nt o0, 1he Auatface ‘OF the Concvele

| Stmcmre o the Moral  mgrer Conlent addmg to. the
Sarple omm:ca oL

of" B\eed\ng wa(:cx Content

o f

Totat warley Cotlecj;mg Brmm Prpelle
Xlo

Tolal tateys Cm\tmt' &ddec\
s - T C&ncre;&,

. !?'*‘ﬂ Wit e
TIETRT 2 p ?.\Q{_w;




HARDENED CONCRETE - v
5 '!“")& 'Comp’b’e}é‘!\le &ttén(afb &f the concrete 18 One. Q& the,
Most tmpditant  and ugepu) propenty  of concrete iy
MOSt  Structurad  Applicakions  Corevete is erployed
Potimonly  To  vesust Compresive  Sorew. !
| TP torme conditions  the. tenfion, shear ctreme; 'O&_
l P\Q—lfk(,\!’) tMpditant  siole. O gesckura)  ( +
| P trese Coxy {-’r;e," '('fbm'r.\orcm“*vg}
soke toto Conder
Sbemey  developed 1o . Auru ctuva)  Mem bers.

Sevength o Concvete.

1R Rength of Gncrete Cuardened

1. Woatex ~ cement SOk ond clegsee of Corapaction

I L Mo Size 6{ AQq Wsed

Ther . ave  the tmpitant  factdu
the StYCT\C(Wn Of tonCreke
| ‘ﬁ;&kq Cement-'mt‘«o &

which Qe ?nfluehc&ng

Degree of CO“".AME‘,}P;‘ALC"Q S
e 8tvenc3ﬁ> Of Concsele psviroouny
Of Cement poyty.

| dependy upon  ihe di\uﬁm Of the Cement Pogtz (o) in the

;
B
i
4
i

to du‘sf-"gri‘ &) to '&aﬁgﬁﬂ'_”mg,; ok.bc.;{'-

\:j de.perdg o fhe styength:

1

5
9
d
§
4
3
i



Ty

S




|| @t sence goio s oA Tys & ph 1 strengen I,
e Comtvele ¥ oL Britte materia)
‘Pﬁtﬂm\.hﬁ %ﬂ&:\uenc;,g the  Stvength.

‘ e  Comnpresive NGty & sevestelyy clecvenses due to the
L dncreasing of e phecty | |

&0 the .pélo.gi&a, 8

the POosity  of the Concrere which govesrs  fhe. Ltsergth
Of the Concvels 5 Qffected by Cthe Zel gpace ratio o
Loneve L i " |

e Hls vatie B the Yoo Of the Sc_)t_r‘d “producty o

Yydrotion 10 the dpoce Onelable 8 thea Hyde “’"Ci’w.”%
Products | |

pace Yobio rveduces e Pﬁ)o&‘,&:d and i
‘ thererBie SErength o the -toncrelL  1s Tncresus .
™e  Gret Space vatio governs  the pllosity of the
Concrele ogte wy Strength  effectag by ety cement
Ratte. | _ |
'ﬁf HTCJ"\&J) Woater eoment Yoltio . Qves Loy Gls valn

due 1o tep Gtlz yatio the pdles:

\ W
THE  poiers Dapestiment  thows It the Atvength op
the Contrele  Reax a  Specific Ve\aﬁomh‘zP With the &Bﬁ

tle PYopoed . RBrude b alewtede the thedwetical

S= ayp txy?
Whexe X = Gyef /&Pace Yatto

the olue 21y vepresents the TIrnherent SWU)QHD
St Be 6w | -

F3\ 'fhe'h;;()e Of Cument ig @e@% Wik




)

¢
H
4
t
#
. &
%
£

3 v
Eboom\ -~ Qo gy N R

plera Qe

R T TR e B o

ol TQ mtm\&te_ the

234.32 A

Psioblern ¢
L 0" " Vo Vo Nl

,To_caltutale - the 6114 Fotio fin fully tydraled tement i

K= oesdC
BRI T AR

C =

< Weight of coment Uin qmgy
o =

Velume of Miting - Wates  (tn mt)
Gtls ratio - 481 Pmﬁauﬂ Hydraled Coment
Y T
- O-319 tera + I,

L = . op Hydvation

Colemlale the Giel [ &pace “Siatio and ' iwedetica) Lsength of
Sample of Comerele Mode  With Bob QM OF Cerment and

©5 Wlc vatio - F& Fully Hydraid g ot %5 ot
Hydvation e .

5By tydvoted coment ¢
Given' ¢t 660 s

\”\\ A= »‘f'i"S .= s -

\ N o
A N‘Q . 0" : —;’;
\Wle =05

So()

—= =087 . S= 1 —(;(’K)g

Y~ 250 gy 500\ | %q (D3 sy

QSO . i ’ ) ZKQ{OLD‘ }S)
gh’bsej‘- wokey th ¢ Stro-dy

. 2ot 847
W= 859 234,82 P

Ap = . 0-653%S00
| © 398500 4+ 294.95

!

Rp = D-659xSo0x 0-3S

<2 3R 5004 0. 95 4 254 5
*p =06y

= oLkt o mens
((\“S.—. S WMo lxy? = aqO_s;&o.eas: 310 Nlmm .



Bl

&orapy | o\ toncreli Ma.ele._“
\m\ma Wwith  ¢he. Wie yotie

Calatole the: 6ile rotio ond W&e&cﬂ”&tﬁengﬁ of a |

With 500 Qg e} cernent omd ‘

©-5 on fuuy Hgdrabcm&
Go . of ﬂ\jdmuhm 7’

| - ro
C}t\w) v INeight ©f cermont UM@LW "°'°‘”‘P"C €= 50@6 :
\i\\\7 ¢ o W) vadio = 0.5 | B
Q@% ‘ﬁ)e. l.\\exght O} watesn u,&egi },\\ = 0'5%xc
@ | | =osxs00 (i o
o . S &so s AT 1\%&;—@1,\53

Vol o} woer Lucd N, = 850 ML Clam >t

- c:r esaxc
f ,
‘O smc-tw

Kf to-%oan e~ og

T\)eé\ebcm s!cren%ﬁ., &(’ﬂ Pu\hj &—\tddrqt@d Cemnent

8= &Ltotxf)
= &uol o. g)

S = \23 -.l\\(hjm'
£ 66 _[?“ i'PF‘dC\‘TQHGﬂ T |
| ¥ . 065Ircrd

P e Bl 1

B o B 6’59%50010 ¢
6- 31“1x500xo-c;+a50
" Xp= 057

T‘\Cé\e,{;‘cgq\ gb\(@r\g&) foy pu\'(t,?\ﬂydml’ld Cumu\t

S= Jyovx (0-59) |
S= T HyUy” Nirm



TOT W YOO @ Inedetical Atvength Of ‘& fample
N UL AALIANLY

Of Contrele bs@ grm Of Comnent  And. hoving - toith wluab
7’}0&% ‘o mug h\ae\mtu\ g,at— =p_ . S Hydvotion

C-f\lz, TC\BO -Of Fu\hd Hgdm&d Cemerxt
- ,(F 0. esaxc'

-0 - :’ﬂ%m + N

The Me:qht ‘of “cernent wszd ¢~ ego Qs

~ Volume.. Of -tater Ww_e\ m rr\m W
| '. b‘_, ~oqg = W= 0.ygxego

C
o ey gy
“ Vol of poarey 'w,, = &as T

R\ Futly Hycirat, % = 2:653%6Ro

O- 3l‘lxeeo+3ae y

o F

ﬁoﬁ&e’u el &then%l-h f-B\ Fulhj ch\mtﬁd cement
SRR aqocx,) | L
"8 = a4o(n.2)® o s@«rgw Nlmm?
' S '3'—Izzccgm ‘
& oaa.g. Hydration St
Xp = O Co‘Si)xcxo(
L S e 3“1RCxo<-\.N

- OGS‘)XQ%OKO 2
——217550X06:92
O-31q xesoxo =)9_+ 52@. &}

&t‘rcngeb Eae) mvt.o\l3 Hgdm‘twl Cement
'S Q&ID(KP)?’ .
S %518 Nimpd -

’“'&@id:\ ca).

S = 53 Nitrmend
VW\/\N\/V



Wty Cmcept o Gonere ¢
We have %6 tos Comsideg Onlyy the time Qpect bur the.
Atvength  develepment Of the  fonurez 8 Not only  depend]
oM e % Ao depencls &0 . the Temperature ouw\m? i
the Ecmhj , Peottod - of Hydvation that tnpluences poe
the valy  of Goin  of strength  of the toncren

TemPerqqu :

the Funckion 6& -Summaﬁonw:‘.,g ~colted - ma\:uﬁtg of H'Jg
concre G R " |

M oluyt L'g M = Z tﬁrne,fx ;Ve_mperamrt)

e Terperattve 1 Establisne by No-of cateulations
from  an gty touging btu ¥ oo

A Lomple OF Concrele ig cured ar g N AR dayg

.
e AN
e Ty L e
et e i st R e R e e R

M= S ttime » l'e‘mpemﬁ;w)
Datum tine &mp = -Uc
Civery: T¢mp , = (8¢

™M - ABrAY (r8 -1y
= 19,48¢ °c hrg




RUREERLD S ruu\ l"lut\.ﬂlt{f Of CONEYCle MR -$0] 28 C[Q.!d_'; g
e curing Temperalure. \5 19U hes |
’ !

B8 rade Calwmnw Cmc\ Rcbecxrch Deinted rAIex_:rzre
| Contidesed  the. euny mMoturiby o;*» ts-,e_ cﬁncmll i i ’
Lﬁ,soo Qhrg

}
i
i

The Maturity Concept i tujul o B4timOLing the |
Strencatb of Ccmcmtl eu: Cmed Otbe.m Me\EEumL.d VQLLLQ_CM

| Q Parceancae 03: Stren%ﬂ-, OF the Concvele ot ho "‘Cﬂw’[&!
| Value e

e t. of zstrenﬁfh Of Identical- coneve . o any othes

| Malung, \mme_,r - #\-&Bto& ( HMaturity | 4 CPocwlmans

| . to3 ’5{ Cov:fﬁcxenlz
Ple §& Fulud Ma’cwred Concrele i
| 4O Mpa. Find  the SHength of idemntica) tonerem at the
| 0ge. of 0\&12'5 Nhen Cuved ar an AVG  tempevatuse  clugs
| the dmd ttme 18 e ona mght time

the. tS{:Ye/thﬁ) O;f o -&om

-

tg ¢ 0\'\6 Mo&mfctg - 7= A

Ot enocttsmsseh | & |

195 — 350 | : ‘5\4,_  61
35 0 ?v Sa-5 .+ | 31 | sy

5&S - oo | Ha, | yes

<= do N\pa -57 FB\ 22 louyg
Aqe = Y days
E . : Nigrt . ’termpe'baﬁqre;?_-t.g.sc-u
. ‘ : :g ' | : - _ Dl‘-d ‘fe.m.r)gmtu.(e = acc
l.- .




Ma&mbd M = Z(T‘me as'remr)e'mw“fc)

= E((’M\ax(ao (u))-l— ‘«l"&lax(lo (*H))) .
uBse " g -

The. Cmcrcbe B fals unden tore W

A=33 p- ‘atf

.rf

; MQEL\Y!bj \e\rd ‘_ A-\—Blboca ( M)

= 3&*—5({ Q,oglo R\{t a
o

g,
Ca

SNG faG $9 L.
T"‘i ”"*U“i‘tfb -Of . Tdenticar Conexels 1 4 daug
... leo TP
’ S = 866 mpa
T NNT SN |
& Labaro‘ka“ﬂ Bipeniment & Conductzid ‘Ot Pune oM a
| Pavticulay

M Shomled o Atrehgth ©Of- - 3&6’ Mpa &
Yed ontele. Find  Whethes X k&m wdk tan
Ferooved {6 an Tdentical tm\crdl placui at

Sﬁmqow at oge of s days
o 5. TV the conere e i

5\:vtppmg Strey of a5 Mpa

FUL\\&J Mobuy
be

whth cm o\v% ttmptwabwb‘c’. '
l\Ke,hi o be Ubjected - o Q&

& ﬂmhj motured &l:rcngkh = 32§ mpq
09e = 1§ dauys
Tch’\p 5Q ‘

-‘Ma‘:uﬂhd M = ZT(Time » Termperatur)

T Braurts -y
M o 5’160 e hry!

The CCmO'cIe, s Polg unda i:ont t

R



A=2&t, 8=6)
- Maturity level = ,_ﬂ-\-gwgm»( m’tungy)

102
> Q4 6. Log ( 5&—%9>

332558'
= B33 .

“the 'S{:':encz‘ﬁ-{ of Tdentical Conercte 31 16 dasy

o938 e
= ‘-&3\_3% " 3'7:-‘5 |
$ = Qt-8g mMpa
SEVIPPIng Bvess. o g mpe

From the qiven dola.

The Mxength - Of- the -tonerele  acheive tn 15 doys of custng
3 len than  thig ALVIPPING.. - &tvew - A1.90 < a5

S0 We Couldnt remove the f&um Bk in 1§ dagys.

So Hotwo mo\mﬂ d&tJ/S 8 gmq Co (}d; _t@\)“ to %Oun :,Cuufr ,

| oTurly sbrength,  or cg"\&n .uu'i_n% Tempenature 8
M —— = No. g doudg t =7 Cuming, Temp
Mle-te) Of Tdentcay
l-e ' 19,800 — =515 - Conerels.

34 {513 -
“Ll[‘SLm) "»"Sadwég

At 5¢ Emr the " Tdéntical oncrele Must be Cured
110 59 datg & acheive Jull Maﬁn"«ﬂJ gxwength

| Rdgbion shte

“eetween Flaura) stenoth @ Compreive st

bt

e are at Kr\é’;,'o the behowiouy Of the Congrete “undexs

Compremicn and” Tengile Ktreweg {e. 2. the wwncvele Membeoy
& gorong: '

in- vaﬂPreas\m Qnd d: 'lAA 'r'/\\;ek:m N Tension o
oAl Atructuvgy ' |
| the concrete Plougs
the  Terwile

CONREIUCHON © the Cth\Pb;vA'g_\!é‘ Atvength of

AN 1mf>3l’tantr0\e oand We owe I%namg

LtreR- But in Lome Coges like pavement




Sabs N voad Cong‘ch,t\on \A&K&

“The Festura) &k\ren%ﬁ) of the Qm\cfd:c; e t&k"ng into
Cong: des dur; to - <the. changing  ©f \tehtcautas 'mvm% LooLo\

So e n&d o dca\%n the  powverment ' labx N both
ComProwm and F\mxm\ | Atre.n?th

CRRI De,\felopg &omg L RAPenirental fFAmulag o

Calealete @ o esti mate  the  tengle and Ccmpr%ﬂ)e,
AEYer\%thA ‘
LN =15.3%x - g
Fa\

)(-ﬁ P'lciur.a\ .«sl:re,naﬂ)

| \( = Compressive . /S&-;ru\%tb'
Nolp e |
‘T\’)e \ﬂpe, Of H’)e_ Hcd% cﬂf[uenu,g bbe, re/(at,mh"; betuxer
"l Cornpresinie . oind H@qu\ e e,n%tm

. The Criihed, &tone A

Gq %t\rers Ye,\q\a\tdxj ‘chdhc'(
Flewuval |

‘&:cha\'b thon the  {ympresive Atrc,nc‘] Hs

e Poziolmic moterialy

wed in ch\crela V‘m’l mcrcam
Ye TU\&t\e, — '

Wength Of the Ctoncrers



AL o genera) retohw\'up Bl Flexural “ona - Cﬁ"‘p‘w'vﬁ
f&brema&h 5 %tablxs hed  crrT ®
e N = ﬂx—- 3y o
CIN AN thege FOmulos  the Comprepve  ong - Fltxura[
Srengnts  ave tn tevry - Of Nirmny? czm mch

B L1

o~ \
= " oh
s e
S L 0 c
c @\-‘X oY 222
: k) 30 4 g’p MQ/
2 S ) R
= O e o =y
S T aoe o
4 e— ;;‘;b{e, - \ =
§ to cgc&
0.5 PR -5 2 B a,%} 3 3.5 Y 4.5

Flexural Atvtngth D Mpa. ——>

e Flewuval (Sbrencaﬁ) of Concvete & 8 ls (1~ s

- Be Comprexsive - Strength o fonerele. §6 highes vanges of
- Conerely, &bﬂnqtb which -mecm,s Ltvength Of concrels &

- Qeatey  than as Mpa

I At tagep

£ \omca) mnq]u ot the Conc,xe,li Atoength

the &H’,ngtb af CDnQ\—C&, v %Mm
Bror e Coc\od

P*”W‘A\O“O the Fleausal stsength of- the
MCT&E ,'& L
ge!\“c“‘ )
Pk = characteistic Compremive nethegt (60

®rength of. Gemcvets o PoT

tood rre thodd
g -to(’_[s tag- &Doo> oy 0.8 ._M

Accdds



Exa %\ﬂca Wte Wb Tal We ove (&hmaj;r,% the_
Lungace  hordnen , Tergile 5Wm%u> ® ‘%)-LQJJ»LH & e
Conerete &P?amma,&hj - | |
| Wkl ws\n% teie  NO.T 'e&t tde are fot\ow«r\za &Jme,
] Ewpw&mmw Ruaphn% &, Cham[,s b }ind ﬁm W&t rexult

‘(\ma onre 3 mogd) Tesly 18 Nen Dutmct(\(e_ ﬁ“ﬂhzms

1 erounc\ Harmen T@t | | S N ]
g Pull oot Tt SR
. 3 AUlbvo somic pulte velocily Test (UPV)

W ﬁ E)tIirmth% the ﬁmhl,g f CU*\CYCIL

| 2w vpy

TS+ 133\~ parl ~T

S No Pulse_ \tc.\odh.j 1) tonere T
| ket olite

355_0&‘5: | G\DOC\
'530bss ' .wamm
AR < 3.8 f)o'ubt\‘;u\. ey

A Y

Makboc\g Of nramfnw,.oo Qf Pulee N@\tt tn: Conerelle Member

‘ﬂaud are 3 ""\ﬁboc\,& Of Trarsmusior

] - '.




e 3 ways Of mea.suﬁn? pulse \telocity  thzough
Goneveke o o |

S - The puge \(doci(:(d v d

he tMecturcraent . of puue. Velocity thsough toncsete i
Cffected btd fé\iowing PoYometesy

{ - 1 Smoothnes ©f the contact Busgace tndeo the Test

b2 TerPooture O the  Concrely

,_ (rd.lo g qrenegy 6

e N T
| Nor R

‘ the. Nakiona) - Commitee {81 cerment & Building matesialy
| Proposed the quality of the CnGele Wrt puue weloa
Pue ’\PELé'Ci‘l:(d -

> 3.5

S:No rey Swolity of Concrte’ < ¢
Excetlent

o ! '
2z | .

d . 8seze 0 Good .
3 - %o : Mcd:urq
Al Htctc\mﬁ to 'xs Astomda;rdx Is:

e

13200 ~pare g




L CLONTAUIAHNT

d- Bladialy, geep @ Shaickage

Redww of easugly o

The Modutug Of FBlaghictby Of o motesial specienenis

| the '&\cremaa-, e_%mwst LUNies demmmﬁen of the. Lpecimen

| wWhegke M“bmg % Zabjected to &trew the enesgy
dectpated & Elostic w8 plattic ) E_{g,gto;_{ Plostic. *rhgin;a:

Stven - Stroin ‘resperse - tnder mMondtonic looding 16 uded!

to determene the  Mocutus ©f elcut:\uhif |

et :

The Modilus  ©f E\os{:‘ucftj Of tonerete i3 the aNitia)

TONgent  medutus o the styew strave Response Of the
Coneye Te. :

Rt dsteine wedulwy gy Elastay -
here Qe & Way K getermive  Mpdutug Of
LMot styes Method

2 Beam  meptaction Method

AYty  method. A‘Pec‘irﬁén,g oxe Qcﬁpfwad (60
and. the

Elo.af:ic‘r‘cy

= I A
| Patted amion Avem - stratn  Yegponge g
Prepared) | “

-> IN Beom dejtection Metip
o torouy &*:d%q of bLoads

4O e teod — elle ction
©repore o “

B O toduws of Sestichy t—

d e deflection. Covvesponchne
9 W the Beam iz deteyming
Yerporue © tn Btr\dr‘ng 14

ey ave A digy Wpes Of ddrcn’n‘mina the. Mectutiy
- % Hlostiaty |

l. 'Jj’;lticd [&Y\caent Modclutyy

- To‘n%ﬂ'\t Modutug
3' ge—CQnt Ml")l"‘r\‘n 1




Y. Lriota Moduluy

v N ‘I‘D»NB&!\‘:'
- N
¢ %
\f N
7"'\
=N /. - Vehdid
c * x




	NPSCN_001.pdf
	NPSCN_002.pdf
	NPSCN_003.pdf
	NPSCN_004.pdf
	NPSCN_005.pdf
	NPSCN_006.pdf
	NPSCN_007.pdf
	NPSCN_008.pdf
	NPSCN_009.pdf
	NPSCN_010.pdf
	NPSCN_011.pdf
	NPSCN_012.pdf
	NPSCN_013.pdf
	NPSCN_014.pdf
	NPSCN_015.pdf
	NPSCN_016.pdf
	NPSCN_017.pdf
	NPSCN_018.pdf
	NPSCN_019.pdf
	NPSCN_020.pdf
	NPSCN_021.pdf
	NPSCN_022.pdf
	NPSCN_023.pdf
	NPSCN_024.pdf
	NPSCN_025.pdf
	NPSCN_026.pdf
	NPSCN_027.pdf
	NPSCN_028.pdf
	NPSCN_029.pdf
	NPSCN_030.pdf
	NPSCN_031.pdf
	NPSCN_032.pdf
	NPSCN_033.pdf
	NPSCN_034.pdf
	NPSCN_035.pdf
	NPSCN_036.pdf
	NPSCN_037.pdf
	NPSCN_038.pdf
	NPSCN_039.pdf
	NPSCN_040.pdf
	NPSCN_041.pdf
	NPSCN_042.pdf
	NPSCN_043.pdf
	NPSCN_044.pdf
	NPSCN_045.pdf
	NPSCN_046.pdf
	NPSCN_047.pdf
	NPSCN_048.pdf
	NPSCN_049.pdf
	NPSCN_050.pdf
	NPSCN_051.pdf
	NPSCN_052.pdf
	NPSCN_053.pdf
	NPSCN_054.pdf
	NPSCN_055.pdf
	NPSCN_056.pdf
	NPSCN_057.pdf
	NPSCN_058.pdf
	NPSCN_059.pdf
	NPSCN_060.pdf
	NPSCN_061.pdf
	NPSCN_062.pdf
	NPSCN_063.pdf
	NPSCN_064.pdf
	NPSCN_065.pdf
	NPSCN_066.pdf
	NPSCN_067.pdf
	NPSCN_068.pdf
	NPSCN_069.pdf
	NPSCN_070.pdf
	NPSCN_071.pdf
	NPSCN_072.pdf

