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MODULE -T¥ Mix Design Qel b M8 shedly

Design op Concreke My requives comp,e{e knou)IEJge op various Propefb@;

of these conshibyent materials, the ?mplicab'ons in cose of chanse n
theee condibors ol Lhe site, the impact of the properties of plasbic concrel

on  Lhe hordened concrete and  the complicaled inker - relakinchip  behoeen

the  variables.

Yocke -

4  varable fockors 4 be  considered  in  comeclion woith gpecikying a

conael:e mix  qffe .

é" Noﬁu cemenL ra,:io,

3. Cernent  Content or  cemenl ogﬁregale rakio.
3 Gmdabion  of the aggegale.

* Condlglency -

Vergus  Melhods o proportioning -

L Brbibary  preporkion.

3. Foeness modulis  method

O Mosirum  densily method

4 Surface orea  mebhod

5.Indion  Road Congress, IRC 4% method
6.-+igh  shrength concrete  mix design
7.Mix design bosed on Flexural shrength
g Rood note No 4 (Grading corve method )

9. A4cI  committe 1t merod

10.D0E meUTOCI

e M de,sisn Or pumpoble concre}.‘eCImp)
IlIndicm sbndofd mengd (Is ‘1036&:&00':])

Common’a ced .

oMk - V oy




:
!l. Sl:oﬁs{jca’ Q&Q‘A"ﬂ Conbrol Q\p Concrele 2
I*-)—H: prowdes Q sCienjL'iplc oPProaC!? {D 11_1[1(—; concreée degigner ‘{D UncIS‘}ar)d

e wurealichiz \fariabi’i% d  the MaLerio =, as 4 lay dovon degﬁ”

spec':I:icoEmg u)'nl:k proper {o\elaﬂce to Caker unovoicfolole mrial-ions,

;")7}13 basic  of acceplonce of o sample i thal o reaconable conbrdl o
concrete work can  be  provided by ensuring that he probabilily of test
resull —ronng below the design d-reng% is not mote than a Spec;(-’.-ed

E tolerance  level.
.'9 “The comprcss}ve 5l:ren9@\ {egjc cu‘)es -Qom ranclom Sampla'ng oP Q. miy}
results $ollows a  normal  diskribubian  carve.

Common E\fm'tnofotjieg Uglqgclq are USECJ 1N 5Lol:is’:'c0’ qua'il'H Conbo' Op
concrele are

1. Meon shiength -
I g deﬂned Qs {-}\e cweroge sb’enggﬁ Obta'mec] b‘d div‘:dmﬁ -U'\e sum

of skrengU\ of oll the cubec by the  number Or cubec
-

I;Jhere, i W Sb'engu)

IX = Sum of the chength ol cobes
0 = Nomber of cubes.

| 8- Vovigoce -

I ic defred as the mensure of voridblily o dif ference between any
cingle  observed dola from the meon slcrentaU’l.

3. Slandord deviaLion 2,
L s def-ined as the vocnl mean squafe C{ev?oEOn op all l:,'ieTeSu“:‘

N *J TO-H
n-1

lhere,

T= Sjrondafd deviob'oﬂ‘

=4
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t

I n = numher op ol:serva':ims 1

. K = pcu}:icu'ar value of chservalione
I _

I A = oriU‘!rneLic mean, |
11

‘ 4. CoeH:ic'lan 9[’ Varial:im o

It s o non-dimensional mMeosure op vorio,:fon c:{okained bg diVidlﬂ?

sjrondarcl deviol:ion b%j oriu‘iemobc mean Qnd 15 eupresseo’ Qs

Vo= %XIOO; \V A Coepﬁcien" of VO”QLmn'
Do example (497 -poge) of .5 chetly ( Consbruction technology). I
| Bmerican  Concrebe  Tnshilule (Acl) M&HZQ‘A_'..
+ Assompbione of  ACT  method -

@)

> Over Q considerable range op procb'co’ Pfopof b'ong J;egf'» concrde

i

OF given slumP onc’ con,:cining Qa resonLJlﬂ u,t—:“ 9’0([613[ Ogaregaée C)[)

given  moyimum side will bhave PYQCL‘C“”% o condant lolal uoker content

regorc}less OI:’ voriohons N wol’CI}CememL ra}::'o and cemenk conéen@, wkiclp

. ofe neccggoud ‘nnl:erre[o':ecl .
5 T mokes oge o He relabion  that  the opbimum dnd rounded  volume

o(' coarse 0gg - per Uﬂlk volume op Cg\creie depenc{s on I'E; maximum

aine ond tiness modulue o Fine  aggregote: l
- Dhler  complele  compaction s done, o definite percentage  of air remains
which i aversely  proportional 4o the  mostimam sige of the agq.
8. Design a concrete  min by conchuclion o an elevabed waler {ant.
The  cpecified design shength 4 concrele (characterickic shiength) ic 30Mb

abt 88 days meosured  on standard cylinder-  Standard  deviakion can be

| token as amPo - 5p- grovily
vodded bolk densil:nd of ¢A is 41600 kglma- and finess modulug of £a i<l

ol F6 ond cp are 365 & &1 The c]rcd

3*30-(91(]“‘1018 porlzlunc;’ cenﬂen£ ({'Hpe 1) will be used- A gump of semm.
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“'.C.F) = -found ; be absorpl-ive to the exten{ of 1. and 'ere

: Sul"{'\OCC moislme n SQnA ig -%(_mcl b be QI-HSSUme any oU’\el' G.SSEDJJ'O{

| dota. |
i(ﬂ) -.stuminj 5/ d vesulle ore ollowed 4o Hall below specified desisn sbergg;h
“The  mean Sheﬂglfhf fm = fonin + ks

= 304 1.64X4 = 36.5MPa.

—Here ,
K 2 -l-hrnswmy‘- con_c,{on! = .64 @) |65

S = dlondard  deviakion, NimrE
= dor Mo, Mi5 = 2-5NImnd”
= for Mg, Mas ~ anfmm o
= Jor Mz, Mag, Map = 5 Nlmm—
~ Br Mys, Mo, Mss, Mep= 5 Mlmm
ficr = design sheng“‘-
B Sice ope is used , from {cb]e(“heshmakec’ oleMraboficWoraalhia micTalo
ars) from shength points  of view s to  be checked ojains{ max wfc
vakio given for cpeciol exposure condition given in toble i1-6 and minimum

O
op bhe duo ic n be QAOP‘:EA-

From exposwe  condibion TTable 116, the mowimum wle robio s o.s0.
_WEYGFUTG 0-43 VQ'UC 15 adopﬁd-

| fom  dable 118, fr o clmp of somm, 2omm  marimum sige of agg.

Lr  non-air enbgined  concrebe, the manimum  woter  cntent i 185 kgfm3
|

of concete Al the mpp‘bpr‘nolre eXHopbeJ oir cotent s a/

The requircA cemenL conLenL =M% 9] 3

d0mMm  coavse asgregabe oy Ene sS  modulus OP :
8 %o Lhe le:j rocided badk Volume op ch s 063 per uni&

D For fable 114 fy

\/o{ume J’ Concﬂz.e_

B T =

7 JUnit-v G/30 =




'3)_ﬂ1e uJeigH op oll the  known Einarednp_nl oP concreke.

| e) So (_Oelgl'ﬂl. of cOQI5e ogﬂregoke = 062 XI600 = 998 kﬂ/rn‘)’-

.'F) Fom Adable 119, the fird eshmale densil"j of fresh coiete for g

maximam Sige of oag-and v non - air enhiained concrete :,33_55%)

weialnk of wober = g5 kgln®
Weight of cement ~ 394 Lﬂ.m?‘
NeiSH of caA = 993 kjfmg
Neiahjﬁ of FA = g355 - (185 +3294 $993)
= 384 kglnr-
(0R)

“The Ql)SO|Ulf@ VO‘UrY\e c)fJ o” knoan mgredieﬂl‘s Cmost OCCL"OkG)

2.4
- R & e
TO—c-)XIO - doXlo cm
3
@ Tolal  volurme = G‘HX!C?C”‘

3 3 3
-Bbsolujce valume OP A = (iocoo ~693) Xlo = 303X!0o cm

\A\eig\nl of FA = 3031365 = 803 kgl .

D) ESL‘IFY\OLGC, Quonljl-ies of mcl:er'lafg per cuBC me}f@" of CBﬂCfe{'e are

CemeﬁL =3C{+kﬂf FA = ‘&ngg, ch=- 998 k‘j, unler = 185 kﬂ
]

BQPQLEQQS-" CruiF-A C.P- Waber

294 - g03 1 993 @ {85 |i

" 4 © A64:43.53 047 ‘
W, The PTOPorjn'oﬂs are ‘f“eC)mreo‘ +o be acJJusl:ed —Fuf ~p-e|c{ COﬂC’:Jcions, |

D= FH has &/ Sufface mois&ufe-

~ =]
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H@l 'rree SUYFQCG mois&xre in FAH = TE‘?‘O‘KE"O?’ = 16-06 l:g‘n;%

lr\'eigH: oP FA in -F.elJ conchkion

- 0% 416 66 = 819. 06 kglm® = 819 kglm

W

ch absorbs 4/ woaler

Quanky of waler obsothed Py cA = T%BK Q939

- 993 l—.gfmg-

(/\leiﬂh‘l of ca in feld condil—fon = 993 -9.99

= 983 Lﬂ’mg
With fﬁgald to UDQLGH 1606 l‘g of waler i conkibuled bj FA ond

9.q3 kg of waler absorped by c.A.
O
So, 1606 -q493 = g.lukg of exba waler is  conbribute 53 293 So,

185 - 61U = 138 86 kgl = 134 kgl .
K- Quontibies of moterials 4o be used in the feld duly conduckd &,
free cuface moishie in £n  and absoplion chamclrishic of cp. ﬂ
Cerment = 394 kgl rr?
£A = %19 kgl |
oker = 139 kglm®

Feld densi{'ﬂ of frech concrele = 37y kﬂ‘mg\
Qaethﬁe Criteria

i. EQQ"IPT essive gtrengy\_ s ,
|

"The concrel:e is deemed o Ccrﬂ[)'fj with the coMpyeccive SlYengH') ?
\rec]u'\remenL when  bolh e ‘g“t?uﬁfgcordlhons e el

a) The meon gLreng“‘ dckermfned from any  group of 4 comecubive

Jcest results comp\f@s Lg’uuw the opproprial'e limite  in SL"J wlomn Oﬁ:

4k owing +c1'o[e.

—
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b)‘Bmc-j tndividual  test  resdlt comp)fes with  the

i — : I-J
r =

aproprial‘e limiks n
?)Td column  of —ﬁollocoina Lable-

qrade Meon of Group of 4 Non-over Tndividual Test Resulls
lopping Cosecuibive  resulls in Nmm % Nl
M,-j -‘> LCK + O %85)( CSLOBII.SI-’EC, S'lOnACUJ i

deviabion o snler” 0 2y -3 (o)

| (fex +3)N|mr%', which  ever is
SmLeT

|’ lej >{q + 0885 eslrabisL\ecl shndard 3 PCK P (N’mng)

(;LO\!E Clev?otﬁU” ~0-5 (OUFCK"' 3r~l’rnm\;
" wh:ch ever Iis greaker

d. 'E&Z}_lfoj s’:renglrb -

I When  both the -Po”owiﬂg condibions  ote "‘E-L;
i The  meon vaefgl:Jn determined —From any group of 4

consecud !1 ve ées!;

resulbe exceede  the speciﬁed chgmcl:eris{-ics S’i'enju’) bﬂ al 1305{ 0'3N/mr;;.
O The s‘yengvn delermined  fiom any led recult e nol  less thon e

5pec‘?puecl clqarackeris[-fc sl-rengy” <10 Z dlmmy .

9. Design a  concreke mix for Mas carode of concrelbe

uJ'lU'\ the
I —ﬁ)”ow’mg dola.

|

“The {:\:,pe of  cement 1Is  oPC 433racles, maximum  Sige of °38'e3°£e ;Q.

domm- Exposute condibion is severe (Rcc), workabilily s gsmm slump,

MoK UM Cemen[ contenl: 'S 330 lglmg, moximum  wic mko is 0-Us mechI il‘

of plocing concrebe  is pumping, Degree of supervision is Soodf ‘lype!

of acaﬂreqajfe s  cushed °n9°‘l°r ag99. Sp-gr of ch § fA is &.80,

9. 10 respeck\’elj woaler al)SOrPkOf‘! op of) onczl 8 is o5/, 49 resp. |
' |

Ufﬁ‘:—l }/35:



- Grcdfﬂ of— CA conpormin 1o Talale a oPIsS%%' Gradiﬂ op A ccnﬁ)m-
) 3 J

~in3 4:0 sracling zZone .

Bt M ghongh -
Choracxl:erisb'c sl'rengg’, 'FCK T 4q
_Tcnrgel' mean gi:rengl:"’, FcK = {'\CK +1-65X5

U5+1-65X5 = 53-25 Nmm—
S = Slandard  deviokion

- 5 Nfmm”

hlglgrlcmnl rabio .

Wl votio menkioned in Toble 5 ofli < judfo com e ot Lol oo proposec) is og
(bﬂ the  experience of the mix de.giar’rer)-_ﬂ'lis I:eing lesser than o5, wlc
rabo i foken s 0.4y,
Seleckion of  blaler Conleph -

Maximum — goater  conlent os  per dable 1133 ic 1260L- This is Hor spmm
slum?-

Es.l-ir'ncnltcJ waler content  for 185 mirn slump: 186X —’%B-Hgg ~ 903fL O

[3/ increase for every  &5mm clump over g above Smm clump] - o3t .
B i asumed thot the eppicieﬂca of coper P’Qsl—"cgef used as 95/
Therefbre achual waler  to be used - 803x0 35 = 594t
Colculabion of Cement Confenl - [
Wl rabio = oug
Wober used = 153l
Cement  Conled, = e = 049

c= 153 ey ZYE5) Lﬁlmg
0-Uu9

UniE—v g/ D




|
|': Caleulabion ._QP ch 9{1@_] £A W"*

'FOm ‘IOB’G a4 vofume 0'} A corfegpondmg +o A0Mmm sfg)e 099 QHC{

FA zoe il Jor uD’c rako or 050 is “dound out b  be 0-63
|

|l Here wlec = ol e’ <0-08.
J

The ca is increerﬂ’ ot the rale of 0-0] %r evergy decrense s L-J/c

robo oF‘ 009

00l . 50 . l of cA = 0%
| s X008 = 0-0i6: volume d
= 0. OIG
0-63¢
Connecled

proporhon oP ZO/ Of CA = 0.636.

iG onaulor agq - and  fhe concrele  is to  be PUmPed’ the
CA con be reduced by o7

C} Since, .l:

- final volume of ca - 0:636%9 =0-57Q

Vo / OF fine cafﬁr@galf: 0-43.

Calculation qf Mix prggor,:l'oﬂs =

Vofume O(' Concrc_le =2 :Lm3

O %sofuk vc./. op Comen{ = Qﬂx._i_mz’ = O-HSrY)?’
3.1y © looo

\/0'/ OP uxlerT = ISf;UH = O-fb"ﬁm?’

Vo/- of chemical odmivkure - 1.9y3¢3
100Y 1.1

r——'——. = 0-00U mg
loob

Cossummg dosage of -9/ 58 weigh{ of c;eme_ol-»b‘ous makerial  and

X

ogsuming c_:,Peci{:ic Sravily oP o«chhh{‘ure as 11)

Abeolale vo 7 of ol dhe moleriols excepl  total agg = 0415 +0-153

4000y

= @aTm

Hbso'de Vo/ Og 0“ “h@ -fofo‘ 083: l-o.a?H - O-?—&‘?mg

unfe =X ?/ Z0




| Weight of cA - 0389 x 0:57 Xxa-BaxI000 = 163 kglm®

|

| Weight of FfA = 0739 xourx 830 X 1000 = &ys kglm?.
|
;| MiX proporljms for Trial romber 4

|

|r| Cemefft , t.oa{-ef ' 4 ' ch y clwemico_’ oclmiﬂ"ure
‘ W J J J N

i‘ aak5)m3 154 k._cjfm:" gyg 1163 ¥ lc.glmg-

E| kglm®  Eglm®

I
I Ialet dengil'ﬂ of concrek = 8587 Lf]l"'s

|
uJIC YQl:iO= o-ug

' The above C?uaﬂlfll'j are on Salwd'l:?cl onc] 501100(@ af{j condibion.
é;ic Cgrrec[-ion B O

Hbsorpjdon of {-\.‘08 eleich = A0S Ta:‘a_.xgqs = gyt

'Q‘DSOTPEIC)” of coarse 0q9 = O~‘:7x 63 = 5-89 A

——

[ela]

Tetal a‘nsorpl:ion = q-984t
‘HC"UOJ OFYIOUH’; of g_)alff +0 }E (.JS(‘_’CI = |53+1LJ-38

166-98 4t

I

-Ackval w* of A 4 be used
fchual b of cA o be used

n

BYE -8-46 =827-8

[}

1163 -5%3 = 115F. Q0

PI'OPOYL‘I-OO Dﬂ mal-er,'af Cl]' ‘I‘ke = {:e

Cement , waler ; ch , F8 Qdmixlure
N/ \/ v N4 W
36atgm  i6cag kglm> 15T 8375 4 kgl

Lg Lg[mB l:3|m_7> kﬂ

.E"RL"—E’&Q” of Rg)porh'on !

Cerrent : FA : cA @ Waler
A6 BUE . 1163 : 159
10 9% 1 349, 0u3

Proporl:ion ‘ij ohe bafa mix  in Hhe -Ec:ld! site 50 16 : 160 - 83.




| Special  Concrele
‘ t-Light  weight -Aggregale -

T is divided ink two calegories '

. Natwal  light welght ogﬂl’ega’-e
5 fbficial light- weight aggregole: "
t Nahurol -Rggregate -
1> These are nob fond in mang places and they ‘are also not of |
uniform quglihd.
Bt Pumice (coidely used ) |
Diakomile, Scorio, Velcanic, Cinders, socodust, Rice hask .

O

Jad

> Ruice * Voleonic orgin, (lgh!‘ QnC, 5(70”8 enough

B piakomile -
) Dialomile : T s a ['\:jdral:ed Qmoyphous silica * derived Hrom the remaing

OP ICIaScgpic ar?uo,:if-‘ plonl‘s coJleJ dia&)ms.also known as

kieselghun-
<) Scoria Volconic orfg'lﬂ

o I s S‘igbUU U:)eg'(ef -Unon pumice .
d) \/o(conic Ci’nclefs : Loose volconic Procjucl:-

| €) Sawdust Osed in manupacbre of precast conc. products, joinUess “

floorng ond rooﬂnq-
| £) Rice ‘H'ask = —“or manupac;kufe Op lfghE ‘U"@"‘EIH: Conc ‘[‘}‘is 1S use_d |'

linided L -
| 9. -Arbificial ﬁggrgﬂq_l:_gs
The exomples of  akficial ogglegal'es are cinders, coke breese, Boarred

5[(19, blociecl Claa exPordeJ ghg!eg oncl slole, smlered “Uaslv, exPoncJeJ
pcul.{e, Treimocole  bads

T ote -7 U /20




H

&
'-r

e)

it

:-0) Cinder, Clinker Qﬂd

% I{: 15 mode raP|c”ld c?uenf"ﬁng I)'OE:!I -g.;mance gfag, a lf)‘d— P!CIJUC!:

> Texture ard sbeng!:}? clepr:nds upon chemical cgmposib'on ond  method

T di Y mugl: be ‘Eee p{om coﬂbmmahm of ]’\eova ?mpurihes,#ee -Eom

pusiom U\ea expond or ooha{ = lcermecl Qs HoaL K mana ~l:'-mes %e?r

; orginaJ vo[ume on accounl: OP 'G‘e —B:maboﬂ Op gas uJiG\'ﬂ U‘te mass a{ %e
| O
| Dicion  demperature -

EI‘ d) Sinlered {Iﬂg&h ( Pulverised Juel -ph) -
i ‘Hﬂash

purl-‘cfes, reSul{—uﬂa S/ dhe combugkon ol powcimed coat -
iid IE 15 m'l')GCJ (.DIH’T ItmthCJ ngU_n[:

'ero Pe”ebs onJ then Smlered of a 4empenqi-ure cp loogc b 1305c.

Expon c‘gd Eehﬂﬁﬁ -

— .

These T used {:D cover qu ma’;erio‘ pafl:-lg -Q,;sga’ Qar sgﬂéefed mYéIC/E'
5

O.‘risiﬂa ‘F{om ‘H"e CUn‘:)uSé‘l'OO Q[) cool- Tt s 0’50 USEJ _%y ’YIO/(
buﬂdiﬂg blocks -%f polkkoﬂ

inﬂ “

walls, mcnkiﬂg scfeec]mg over fla rvools and

p\os\:en' 093 purposes .

!
b) Joomed  Slag - |

produced in  the monwEacLure op pig Sron .

0[: PiOClLJCLfOﬂ. 0

volakile Cimpuftl'les cach os coke o coal free From escess of SUIPBOLQ.

Nhen cerkcun 3’095 onc' Ql‘\O'ES are \neo[tecl fo 'U'\s poinlz OF inc;PienE

S ﬁne"d devicled regfdue,. complisnﬂ OP Sp;\erica, 3]055(1

op u)O’:EI onc) 15 ‘Ef::‘,% MQde

IS one or the nobroJ volaanic 8‘05565 lile fpumice.
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f

.—)II; g used bﬂ 'Une uee op |;3’7k we?gH aggrega&e.
"9' Moct of the IESH: —weigH aqg- wth  Lhe ey.cepwf:ion of  bloaled clo%

| ‘;jghk tgggi - ale  Concrete -

[aY

oﬂcl smltewed ﬂﬂash are onsular g s"\opc ond rousk 1 Jcexéufe-

i~ - ] I
7R s CO”’P"“{WGIH porous, when  used br reim%rced ccnc_reﬁe , rein%rc

Jl -edrﬁe'rk mcud become prone 4o corrocton.

F‘t‘,{gb %JU Concre,:c R O

4 MOS{‘ OP -qu ||9M:’ u.J(’_lgM-' 033]‘(380’169 ;1(.1\/@ a hlgl') and rOPt'I

OBEOIP‘:\'OO quomvd-
> 55609“1 Op 'H’\i.g dependg on -B\e deﬂs'{a op CﬂnEIQLE'

&9?'1‘55 Cbncrel:e :
from hich  the fine _oagregoke QQCI@i

> e a kind o concrete

\\05 been om'uu:ecl '

>k (= macle ap oP oﬂl(j 5103'6 c_:,’.gecl coaise Q9g- (POQSMS -Hmougf')

Somm, Aeloined on tomm), cervent and  waler

> 1t gives architecturally abbackive ook, which in addibion 1o kovinﬁ

\01'36 voide and  hence l:9h£ in weigfuk-

> The concrete s colled os k'ﬁh clensll':lg, when its  onit weighﬁ Jaggigg
[

Pom aboul 3360 kg per cobc mebre to 3840 kg pel cubic meker, which

%  oboud 507/ ‘nv’g‘n@ bhon  the weigh{' of  convenbional  concrele.

"B‘ﬂ_? Qe’nnporcecl Congrele L

> T % de{;ned as o COMPOS'I:C mcr!:eria‘ conSians OP cen’iené

|
moDr  or COﬂUer cmcl OIIQCOnljnous dlscreée um‘%rm!g dn'spefseJ

sul "Cll‘:)le -‘:l tOTFLS .

-}Coanuous meg\'\es, woven fabrice  and (m(a wiree  or wode are nob

consnderecl & be diccrele fibres. JI

OME Z 13/30




[

—

*':!' Hs  plan  concebe  posses o very  low lensile SBG’I')?H], lrmiLe-cl
ducl-ihﬁj and e resistance o crachj So, fibre  veSnforced  concrele
15 usec] -%r ?mpwv}nﬂ -l:he pvoper[-ieg Op concrelze . ;{

Pﬂgjgn“)gr Concrebe -
> The pol.jmerisal.—ion of concrete ie done o reducel the inherent

= e

! powsihj of —Qﬁe COﬂCreke Jc0 improve the S[Teng% onc! Ol:her

properEes of- concrek:. Hq
2> The porosihj of concrekﬁ, due o alr voiclg ,wafer— Vo;dg, e

s brength of concrele nOLU,Q”‘d Cedices:
Jipes of polymer Congiele -

i

O
Pm:,enuid a dypes of po‘ymel’ concreter  maleriale  are de\/e/opec[.

o) Poh_.’ mer  Im preg nated  Concrete (PIC)
b Polgmer cement  concrete (pcc) |
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