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What /s CONCRE TE ’?

~,';+Ordinarily cOnCrete .
~ is made by mixingan
~inorganic material =~
- known as cement
 with water together
~ with natural sand or
~ stone dusts and

" natural stones Wthh
| maybe uncrushed or
ot crus he d |

. .
k’FIne Aggregate , k’ o k,

Stone /
Coarse Agg
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| cemen

] - Mcst ccmmcnly used cement is called Portland .
| ;,Cement patented in 1824 in England, when mlxed:
| Wlth Water hardens hence hydraullc cement -

1% Bas:c raw matenals used in the manufacture

- of cement are calc:um carbcnate found in llme |
1 Stcne or chalk, and silica, alum/na and lrcn
ox:de fcund in clay or shale .
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AGGREGATES

# Aggregates forms
Cementsand  yha skeleton matrix
Mortar €S
Aggregate 60-75% )’\«DHJHOEL
25-40% Paste

1-2% Voids.

» Aggregate shall be inert and strong.
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~ ADMIXTURES

o Chem/cal Adm/xture Used for specrt/c
. Property/performance enhancement

- M/neral Adm/xture Used for /mprovement
 of long term strength and dureb///ty .

. performance

| > Usmg above admtxtures together htgh .
|  Strength and high performance concrete .
b ’;,;‘Matenals can be des:gned | -
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: AD VANTAGES AND
LDISADVANTAGES OF CONCF?ETE,

»:0 Lower I/fe cycle cost
. % Mou/d—abll/ty

% Robustness. . ~
. NCan be des:gned for des:red property
% Lowtensile strength.

~ Lower duct/l/ty (br/ttle)

. '¢> Concrete :s mast popular constructlon .

i matenal
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 CONCRETE & COMPOSITES\ .

. _;wNorma/ strength Concrete

 <High strength/performance concrete .

1 s Ultra high strength concrete
. wF/ber Reinforced Concrete.

| < Densified with small part/cle (DSP)

% Macro Defect Free (MDF) Matrix
% Reactive Powder Concrete (RPC)
'*‘_*"Polymer Concrete (PC) | j
1 & Polymer cement concrete

B Bhattacharjee .
 DEPARTMENT OF CIVIL ENGINEERING IIT DELHI




~ Reinforcement |

. Mat’rix ' —




DESIGNA TION OF NORMAL
- STRENGTH CONCRE TE

| - Concrete is desrgnated through 28 day
. Standard cube compressrve strength .

| % In Indian Standard Code of practice (IS 456) .
| a concrete is desrgnated by its characterrstrc cube

| compressive strength at 28 days, the cube .
| being cast, cured and tested in a standard mannerf

| EI Ccncrete rs desrgnated as M25 has a 28 day

Charactenstrc standard cube strength cf 25 MPa |
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PERFORMANCE OF CONCRE e

1 ':* Normal strength concrete < 60MPa

-+ High strength concrete: 60< f < 120MPa |
| o® Ultra H/gh strength concrete > 120MPa

. Performance at fresh state Self Com,oactrng
. & Long term durabrllty performance .

1 Concrete tsa versatrle construct:on

1 matenal
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t% | Concrete Materral -

.. Natural aggregates, cement or cementltrousr_‘
- and water and also admlxtures .

.. 'Concrete composrtes ,, -

~ @ Concrete is desrgnated by characterlstrcs 28 .

~ day cube compressive strength. .

@ Performance of concrete at tresh hardenrng .
‘_“§~'and hardened state . -
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Production Process

Batching ', 1 TransPort
 Compaction

 QUALITY CONTROL |
MOST IMPORTANT
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Batch/ng

1 = Batchmg /s the process cf measurement
o - of specified quantities of cement, |
~aggregates, water and admixture, /e
~Ingredients of concrete in ccrrect .
- proportion. .

-- Batchmg Process

arn Vclumetr/c batch/ng |
- »Not desrrable except fcr small non eng/neered /cbs

L a) 2) We/gh Batchmg (Mass basrs 15456 2000)
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Batch/ng Process

- Batchrng by mass ( We/ghts) as
reproducibility of loose volume is |
/nadequate and is not economrcal -

—- Control and storage of mater/als -
Aggregate bins for storing aggregate Sllos .
~for storing cement and cement/t/ous -
mater/als . .
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. Batching Plant .

. - . Components of a Batchmg Plant

- -A) Aggregate b/ns for var/ous types of
. aggregates - -

.. - B Feed/ng mechan/sms such as
- Scrappers, conveyors or hoists etc. to
~ transfer aggregate to scales (belances)

= C) Balance and measur/ng system
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. Batching Plant

] Components of a Batchmg Plant -
- -D) Cement silos and a conveyor screw or .
;;     bucketconveyor - ;,_ ;  
, o E) The Storage tank fOI’ Water and Water
'(:measurmg system . |

- l - —-F) D/spenser for chemlcal (llqwd)
jadm/xture . |
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TYPICAL CONCRETE MIXING CENTERS
a- star type ; b- tower type




BATCHING PLANT

Scrapp
Fly ash silo

ement Silo
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BATCHING
PLANT

Screw Conveyors

Control Room

Mixer
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= Plant Type can be cycllc or cont/nuous
, - Plant Type can be automat/c or manua/
1 _*I-'-?ecommendat/on of IS 456 is +2% for the .
~quantity of cement measured and *3% e
- the quantity of aggregate, Water and
- admlxture be/ng measured
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PLANT CAPACITY

. Capacrty depends on
. 1) size ofthejob
~ %2) required product/on rate; and
. 3) required standard of batch/ng

. ' performance . . .
. ,T>Capa01ty of the mater/al handlrng system

~ binsize, batcher size and m/xture srze

- and number controls the eapacrty
. Q——mln(Q1 QZ 03 Q4 .
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INSTRUMENTATION AND
I\/IEASU REMENTS

-} “'_; mechanrcal lever system /oad cel/s etc for
~_measurements of mass. .
| - Controllrng the discharge from storage and v

~ weigh hoppers Is through gates operated by -

compressed air cylinders.

r:-— Presett/ng of desired batch Werghts can be

~ done by devices such as punched cards
~ digit switches or rotatrng dra/s and | j -

1l computers .

m S
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INSTRUI\/IENTATION AND
~ MEASUREMENTS

] ] '-- Electncal or microwave morsture gauges
| can be used as aggregate moisture meters .

. Water is most commonly measured through
o flow meters, although /n some plants Water j

is also Werghed

. W/th the need of adequate callbratlon

frequent regulatory routine and specralrst S
- checks of weighing process are requrred o
wrthout too much d/ffrculty
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TOLERANCES

. ;Ingredlent . f .

. 7 Cement;andj(v)ther,' . ﬁ
- cementitious materials |

Water (by volume or .
. Welght) % . 0

Aggregates %

| Adm1xture (by Volume or| .
' welght)% =
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- tolerances applles to:

; [O 3><scale capamty (kg)] /Welgh toIerance (%)
| as in table | .
Umform concrete exh|b|ts Iess varlatlon

Varlatlon depends on variation in Pmpomons .

- *e.g., higher AC and AW, the errors in cement -
- & water measurements will result in hlgher |
varlatlon in strength - |

~ [pProper Batehing ensures better quality -
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MIX IN G

. ‘, ;-- T horcugh mlxmg Is essentlal for - ,'
prcductlon of umform quallty concrete

1 Equ:pment and methcd should be .
- capable of effectively mixing concrete
_material containing largest specified

~ aggregate to produce uniform mixtures
~ ofthe Icwest slump practlcal fcr the .
. work . ; , |
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MIXING

= cycllc or batch mlxers and contmuous
. _Mmixers.. - . -

= grawty mlxers or mlxers w:th forced
movements . -

o T hey can be tlltmg or Non tlltmg

- Counter-flow mlxer or open-pan .
- mixers ~
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TILTING DRUM MIXER

318vddiL
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NON-TILTING DRUM MIXER

NN ‘B.‘Bh'attacharjee
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PAN MIXER
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MIX IN G

1|l - umformlty tests on samples of fresh
~concrete collected from the mixer at
~ different stages of its dlscharge from a
~ given batch. .

P - Chargmg pre-blendmg and rlbbomng

effect

- = Mlxmg T lme 1 mmute is requ:red for

~ 0.75 m3 capacity mixer and 0.25 mlnute
s requ:red for each addltlonal 0 75 m3
capac:ty .
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MIXING TIME

f;"- ISgwde Imes | =
 mlS4925-1968 m/xmg t/me for each batchf;"
of materials, except the full amount of .

- water, provided that all the mixing water -
shall be introduced before one- fourth the .

~_mixing time elapsed” shall be 1Y%, 2 and 2%
~minutes respectively for mixer capacity up
~ to2m3, 3m3 and 4 m3 respectively. IS
456 :2000 gu:dellnes specifies a overall
. mm/mum m/xmg tlme of 2 m/nutes .
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- MIXING TIME

- —mcreasmg mlxmg time may result in more
~uniform distribution of hydratlon product
. resultmg in higher compress:ve strength

| . —prolongmg the mixing process too long may .
~notincrease the strength proportlonally and
~ may result in a decrease in some cases.

~ —over grmdmg of the material and in some

~_cases may increase the proportlon of fmes

~ Quite often excessive mixing leads to
- segregatlon in case of Ieaner concretes. -
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- Variance

Qo

8
&
=

—Tlmew_. .
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~ SUMMARY -

- Concrete productlon process , .
. --Batchmg process and its lmportance m g
producing quality concrete .

~ —Mixing process for producmg umform
- ‘quallty concrete | |
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THANK YOU
FOR HEARING
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