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UN III TI  
 

O GNINOITROPORP F XIM ETERCNOC   
 
1. eviG  ht e ty ep s fo  co etercn  im x se .  
 
 No lanim  exiM s  

 
 dradnatS  sexim  

 
 dengiseD  sexiM  

 
2. enifeD  No nim al M xi es dna  sti  vda a gatn e .s  
 

No lanim  xim  si  p re tim t de  by 4SI 5 0002:6  f ro  c etercno  of htgnerts  low re  naht  M25 

nI  eht  tsap  the iceps f snoitaci  f ro  etercnoc  pr debircse  eht  p itropor no s of emec tn , f eni  dna  

esraoc  ergga g seta . hT e es  sexim  of f dexi  nemec t- etagergga  oitar  which serusne  ad etauqe  

tgnerts h era  ter em d no nim al exim s. Th se e offer icilpmis yt  na d ednu r lamron  

cric u cnatsm e ,s  evah  a am r nig  of htgnerts  a evob  t tah  sp ice f dei . ,revewoH  d eu  ot  the 

ilibairav ty of xim  ingr de i stne  eht  nomi lan  co etercn  f ro  a nevig  ilibakrow ty seirav  wi ed ly  

ni  .htgnerts  
 
3. enifeD  dnatS a dr  mixes. 
 

ehT  no nim al exim s of dexif  ce tnem - agergga te oitar  (by vo )emul  vary ediw ly ni  s htgnert  
 

dna  may er s tlu  ni  u edn r- ro  revo - ir ch sexim . F ro  siht  aer s ,no  eht  nim imum co evisserpm  
 

htgnerts  has neeb  i lcn u ded  ni  am ny iceps f taci i sno . esehT  sexim  are te mr ed dnats a dr  
 

exim s  .  
 

SI  654 -2 000  has sed i detang  ht e ercnoc te mi sex  otni  a nu rebm  of g sedar  sa  ,01M  ,51M  

,02M  2M 5, ,03M  53M  dna  04M . In siht  de is g noitan  eht  le rett  M er ef sr  ot  eht  mix dna  the 

nu rebm  ot  eht  eps cif dei  82  day c ebu  nerts gth of xim  ni  N/ mm 2. ehT  sexim  of sedarg  

,01M  ,51M  M20 na d 52M  dnopserroc  pa p xor i etam ly ot  eht  im x snoitroporp  3:1( : ,)6  

,)4:2:1(  1( : )3:5.1  a dn  ( )2:1:1  pser ec evit l .y
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4. tahW  is iseD g den  iM x ?se  
 

seD i ng  mix si  ep mr i dett  by SI  1 620 2-1 289  dna  654SI : 0002 f ro  etercnoc  of htgnerts  

retaerG  naht  52M  is de ngis  xim .  

5. tahW  a er  eht  F tca o sr  nitceffa g eht  ch cio  e fo  im x itroporp o sn  ? 
 

ehT  uoirav s f srotca  af gnitcef  eht  xim  sed i ng  a :er  
 
 Co sserpm i ev  erts n htg  

 ilibakroW ty 

 ilibaruD ty 

 xaM imum no nim al is ze of etagergga  

 gnidarG  and t epy  of ag etagerg  

 ilauQ ty lortnoC  
 
6. tahW  a er  eht  R uqe i stnemer  fo  etercnoc  im x ised gn sa  per IB S? 
 

ehT  im nimum comp evisser  rts e htgn  er q riu ed f mor  rts u utc lar  co sn i noitared  
 

 ehT  tauqeda e akrow b li ti y assecen ry f ro  f llu  comp noitca  w hti  eht  oc gnitcapm  
 

e iuq pme tn  av .elbalia  
 

 xaM imum etaw r-ceme tn  oitar  na d ro/  xam imum ec tnem  c tnetno  to gi ev  
 

etauqeda  ud r iliba ty f ro  eht  lucitrap ar etis  co dn i snoit  
 

 xaM imum cement noc t tne  ot  a diov  knirhs a eg  gnikcarc  d eu  to te pm re ruta e c elcy  

ni  ssam  co etercn  
 
7. enifeD  c etercno  m xi  .ngised  
 

cnoC r ete  xim  sed i ng  si  ed f deni  sa  ht e pa p etairpor  eles c noit  and p inoitropor ng fo  
 

neutitsnoc ts ot  rp o cud e a etercnoc  w hti  rp e- fed deni  tcarahc scitsire  in eht  f hser  dna  
 

denedrah  ts a .set
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8. enifeD  etercnoC  Du tilibar y.  
 

uD r iliba ty of etercnoc  si  eht  iliba ty of etercnoc  ot  w atshti nd the ah rmf lu  fe f stce  of  
 

orivne n em nt ot  wh hci  it lliw  eb  su detcejb  t ,o  d gniru  sti  se ecivr  il f ,e  w tuohti  nu d gniogre  
 

otni  ireted o noitar  beyo dn  lbatpecca e li tim s. 
 
9. tahW  is orp p oitro n gni  fo  oc n eterc  xim  
 

oitroporP n gni  of cnoc r ete  xim  si  t eh  tra  o  f bo t gninia  a us i elbat  tar io fo  eht  suoirav  

stneidergni  of etercnoc  htiw  eht  er q deriu  pr po e seitr  ta  eht  l tsewo  c .tso  

10. tahW  si  eht  cnirp i elp  fo  im x oporp r noit i .gn  

a. orivnE nme latn  xe p uso re oitidnoc ns 

b. sedarG  of etercnoc  

c. Type of tnemec  

d. Type dna  si ez  of rgga e setag  

e. No lanim  xam imum is ze of setagergga  

f. xaM imum dna  minimum ce tnem  c netno  t  

g. xaM imum f eer  taw er c me e tn  tar oi  by iew g th  

h. eergeD  of ilibakrow ty 

i. riA  niartne ed nega  t  

j. Typ se  of ad rutxim es us de  if any  

k. /mumixaM  nim imum d isne ty of etercnoc  

l. xaM imu /m  nim imum t erutarepme  of f hser  co etercn  

m. Type of gniruc  dna  im x ni  g  

n. ecruoS  o  f etaw r  

11. itneM on eht  rp po e seitr  etaler d ot  im x de .ngis  

a. ilibaruD ty 

b. ilibakroW ty 

c. htgnertS  

d. hgiH  erts n htg  cnoc r ete
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12. rcseD i eb  eht  phy lacis  reporp t sei  fo  tam e slair  uqer i der  ot  im x ngised  

a. tnemeC  

b. etagerggA  

c. retaW  

d. Ad rutxim e  

13. tsiL  o tu  eht  a avd n segat  fo  De ngis  xim  

a. seitreporP  of lla  ma ret i sla  era  .desu  

b. Ce tnem  co tnetn  si  ol w dna  ecneh  t eh  xim  sed i ng  si  noce o .lacim  

14. tsiL  o tu  eht  dasid v segatna  of nomi lan  mi  x  

a. No lanim  xim  od es ton  say hcihw  type of dnas , ce ,tnem  ga g etager  t  o be .desu  

b. hgiH  ce em nt si  er qu ri ed hcihw  el a sd  ot  hi hg  c .tso  

15. tahW  si  CA I dna  t eh  atad  u des  rof  ICA  

A irem c na  rcnoc ete etutitsni  saw  iver s de  to edulcni  ht e esu  of tne r denia  .ria  

a. sseneniF  ludom us 

b. tinU  thgiew  of dry or d ded  esraoc  a etagergg  

c. icepS f ci  ivarg ty of ce ,tnem  esraoc  a dn  f eni  ag etagerg  

d. itprosbA on etcarahc r si t ci  of esraoc  dna  f eni  a etagergg
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 TRAP B  
 

CA I em ht od 

ngiseD.1  a etercnoc  xim  rof  noitcurtsnoc  fo  na  detavele  retaw  knat . The specified design 

htgnerts  fo  etercnoc  tsiretcarahc( ic )htgnerts  is 03  aPM  ta  82  syad  aem erus d no  nats d  dra  

yc l ni ders. atS ndard devi ta ion can be tak ne  sa  4 aPM . The speci if c rg avity of FA na d C.A. are 

56.2  dna  7.2  .ylevitcepser  ehT  yrd  deddor  klub  ytisned  fo  A.C . si  0061  3m/gk , dna  if n  ssene  

suludom  fo  AF  si  08.2 . P yranidrO o pyT( tnemec dnaltr u eb lliw )Ie s de . A pmuls  fo  05  mm  si  

rassecen y. C.A. si  fo dnu  to be a osb r tp i ev  ot  ht e e tx ent fo  %1  and free us rf ca e om utsi re in dnas  

si  dnuof  ot  eb  2 p re  ec n .t  Assume na y other essential data. 

s woleb llaf ot dewolla era stluser fo tnec rep 5 gnimussA )a( tgnerts ngised deificep h  

,htgnerts naem ehT  fm= fmin + k  s  
= 03  + 46.1  x 4 
= 65.63  

say 36.5 MPa  
 

b( )  eht ,5.11 elbat morf ,desu si CPO ecniS e tamits e /w d c ar .74.0 si oit  

T ih s c/w  r ta oi  f or m s rt eng ht  po tni  fo  iv ew is ot  be ch ce ked ag ia nst m ixa mum  /w c r ta io nevig  rof  

 ni nevig noitidnoc erusopxe laiceps T .detpoda eb ot si owt eht fo muminim dna 6.11 elba   

rusopxe morF e  noitidnoc T ht ,6.11elba e  c/w mumixam ar 05.0 si oit  

,eroferehT  tpoda  c/w  r oita  fo  74.0  

)c(  Fr mo  aT elb  11 . ,8  f ro  a ls ump of 50 mm, 20 mm am x mi um si ez  of a gg reg eta , for on n- ia r- 

e tn eniar d ,etercnoc  nixim eht g wa  ret c i tnetno s k 581 g m/ 3 of c no cre  .et eht oslA  ppa r etamixo  

deppartne  a  ri c p 2 si tnetno re  ce .tn  
 

 ehT r iuqe r  tnemec de c tno e tn  =  

= 493  k m/g  3  

)d(  morF  elbaT  ,4.11  rof  02  mm  esraoc  rgga ,etage  rof  ssenenif  suludom  fo  ,08.2  eht  yrd  

ddor e o emulov klub d f .A.C  si  26.0  rep  tinu  emulov  fo  cnoc r .ete   

 
)e(  A.C fo thgiew eht eroferehT . = 26.0  x 0061  

= 299  k m/g  3  

 
(f) morF  elbaT  ,9.11  eht  tsrif  etamitse  fo  ytisned  fo  hserf  etercnoc  rof  02  mm  mixam mu  ezis  

0 74  
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ga fo g er g non rof dna eta - ia r- rtne a k 5532 = etercnoc deni g m/ 3  

 
 

)g(  ehT  wei thg  fo  la l ht e nwonk  in derg i tne  fo  oc n terc e  

thgiew  fo  aw t re  = 581  m/gk  3  

thgiew  fo  tnemec  = 493  .gk m  3  

thgiew  fo  A.C . = 299  k /g m  3  

iew g  fo th F .A.  = 5532  – 581(  + 493  + 299 ) 

= 487  m/gk  3  

)h(  evitanretlA l .A.F fo thgiew eht y  nac  osla  eb  dnuof  tuo  by osba l etu  ov l emu   dohtem  

hcihw  si  erom  ,etarucca  sa  .swollof  

etalubaT  t eh  osba l etu  emulov  of la l eht  nwonk  idergni e stn  

 
tneidergnI s Wei hg t 

m/gk 3  

 
Ce em nt 93 4 

 
etaW r 581  

 
esraoC  etagerggA  992  

 
iA r x 01 6 = 02  x 103  

 
emulov etulosba latoT  01 x 796 = 3 mc  3  

T eh ref ro e abs tulo e lov ume fo  F.  .A  

0001( =  – 96 7) x 01  3  

= 303  x 01  3  

AF fo thgieW  303 =  x 56.2  

= 308  m/gk 3 

tpodA  F = 308  k /g m3  .  

i(  auq detamitsE ) retem cibuc rep slairetam fo seititn   era etercnoc fo

cm3  

 
 
x 103 = 125 x 01 3  

 
 
x 01 3 = 1 58  x 01 3  

 
 
x 103 = 367 x 01 3  

metI  
un m eb r 

 
.1  

 
.2  

 
.3  

 
.4  

3 15  

 
 
 
 
 

 2 7  

.A.  
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tnemeC   493 = k  g  

F.A = 308  kg  

A.C  = 299  gk  

retaW  581 =  k  g  

De tisn y f fo r cnoc hse r k 4732 ete g m/ 3 a sa gai  5532 tsn r ae f d r  mo Ta lb e 9.11  

( j) Proport oi sn  

C : .A : C A.  : aw ter 

93 4 : 308  : 299  : 581  

1 : 2 0. 4 : 2 5. 2 : 0 4. 7 

thgieW  fo  slairetam  rof  eno  gab  xim  ni  gk  = 05  : 201  : 621  : 5.32  

T eh  a evob  uq a eititn s si  no  eht  sisab  that tob h F.A and C.A are in s ta ru ated na d su fr a ec  dry  

noc d noiti  (SSD dnoc itio sn ).  

)k(   ehT p era snoitropor  deriuqer  ot  eb  detsujda  f ro  eht  dleif  snoitidnoc . FA sah  us rf ca e 
 
 
 

x 08 3 = 16 0. 6 k /g m3  

 
 fo thgieW F noitidnoc dleif ni A.  = 308  + 60.61  = 60.918  m/gk 3  

as y m/gk 918  3  

A.C  sbrosba  %1  etaw r  
 
 

= 29.9  /gk m3 

� thgieW  of A.C  ni  dleif  oitidnoc n = 299  –  29.9  

= 80.289  m/gk  3  

0.289 yas  m/gk  3  

htiW  drager  ot  w ,reta  61 . 60  gk  fo  retaw  si  irtnoc b detu  by A.F  dna  29.9  kg fo  taw er  si  

absorbed yb  C. .A  

Therefore 60.61  – 29.9  = 41.6  kg of extra water si  con birt uted b  y  

ag rg egates. sihT  uq a titn y of wa et r d si e ud c f det r w latoT mo a ret  

F 

tnec rep 2 fo erutsiom   

� latoT  eerf  ecafrus  AF ni erutsiom  =  



65  
 

,.e.i  1 00.58  – 41.6  = 68.871  m/gk  3  

as y k 971 g m/  3  

(l) seititnauQ  fo  slairetam  ot  eb  desu  ni  dleif  ylud  detcerroc  rof  eerf  ecafrus  

 ni erutsiom  

F.A dna  absor tp oi n c rah ca et ristic of C.A 

tnemeC  = 493  /gk m3 

.A. = 918  /gk m  3  

C.A. = 289  /gk m  3  

retaW  = 971  /gk m  3  

tisned dleiF y f fo r cnoc hse re  et = k 4732 g m/  3  

I.2 l rtsul a it ev  Exa pm le of oC ncrete Mix D se i ng  G( rade M 2 )0  
 

) a(  giseD n oitalupits ns  

i(  ) citsiretcarahC  evisserpmoc  htgnerts  

ad 82 ta dleif eht ni deriuqer y .s  02  PM a 

i( i) xaM i mum  size of a gg regate 02  mm  a( lugn a  )r  

)iii(  geD r w fo ee o libakr ti y 09.0  gnitcapmoc  rotcaf  

i( v) ilauq fo eergeD t c y o lortn  ooG d  

(v) Type of Ex op s eru  dliM  
 
 
 
(b) tseT  atad  rof  Mate air ls  

(i ) Sp ce ifi c gra tiv y of ec ment 3 1. 5 

i( i) Compr se s evi  strength of cement at 7 da sy  S ta isfies the requir eme tn  

of IS: 269–1989 

ii( i) .1  cificepS  tivarg y of esraoc  setagergga  2.60 

2. S icep f ci  g ar v ti y of f ni e gga regat se  2 6. 0 

)vi(  :noitprosba retaW  

1. C ao r es  aggregate %05.0

F 
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2. eniF  etagergga  %0.1   

(v) rF ee us( rface) moisture:  

1. raoC se a gg regate liN   

2. eniF  a etagergg  %0.2   

(vi) S ei ve anal sy is si  ohs wn be ol w:  
 
 

1. Coarse aggregate  

S vei e ylanA sis of Co ra es  eP cr ne t ga e of id ff re ent  
size agg er gate fractions noitcarF s  
(mm) (% p sa sing) krameR   

I II  I II Co bm in de   
06 % 04 % 01 0%  

02  100 100 60 40 10 C no of nimr g  
10 0 2.17 0 0 .82 5 28.5 ot  Ta lb e 2,  

SI : 383—  
7.4 5 04.9  – 3.7 3.7 791 0  

2 63.  – – – – –  
 
 

2. F ni e aggre ag te  
eveiS  si ez s Fine a gg reg ta e (% p issa ng) R me ark  s  

7.4 5 mm 01 0  
3.2 6 mm 01 0 imrofnoC ng to rg a id ng  
1.1 8 mm 93 enoZ  III  fo  T elba   4  
006  micr no  60 IS: 385–  0791  

03 0 micron 12  
51 0 micron 2  

 
)c(  raT g te  naem  erts n tg h of  etercnoc  

rof htgnerts naem tegrat ehT  htgnerts ebuc citsiretcarahc deificeps   si  

56.1 + 02  x 4 = 6.62  MPa  

(refer aT ble 11 .21 and Ta lb e 11 .22 for va ul es fo  t a dn   )s  

(d ) S ele ction of w ta er- mec ent ratio  

morF  giF . 01.11  eht  retaw - tnemec  oitar  deriuqer  rof  eht  tegrat  naem  htgnerts  fo   si aPM 6.62  

5.0 0. sihT  si  rewol  naht  eht  mumixam  eulav  fo  55.0  debircserp  rof  ‘dliM‗  usopxe re  .  

refer(  elbaT  )81.9  tpoda  C/W  oitar  fo  05.0 . 
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(e) leS ce it on of aw ter a dn  as nd con et nt 

morF  elbaT  ,42.11  rof  02  mm  mumixam  ezis  ,etagergga  s dna  gnimrofnoc  ot  idarg ng  enoZ  

,II  retaw  tnetnoc  rep  cibuc  ertem   latot fo egatnecrep sa tnetnoc dnas dna gk 681 = etercnoc fo  

agergga t  e by etulosba  vo emul  = 53  rep  tnec .  

oF r ahc n eg  ni  v eula  ni  w reta - tnemec  itar ,o  c mo pa tc ni g caf tor, f ro  sa dn  belongi gn  to 

Z II eno I niwollof , g  si tnemtsujda r iuqe r de .  
 

Change in Condit noi  
(See Table 1 .1 26) 

 
 

F ro  ed c aer se ni  water-cem tne  
oitar  by 6.0( 0– 05.0 ) t ah t is .0 10. 0  

For ni c aer es  in com ap cting 
rotcaf  0( .9–0 ,)8.  th ta  is 0.10 + 3 

For sand confor gnim  to Zone II I 
of Ta lb e ,4  IS: 383– 791 0 0  

T lato  +  3  
 

ehT r ofe r  ,e r iuqe r ep sa tnetnoc dnas de r atnec g gga latot fo e r ge a b et y a tulosb e emulov  

= 53  – 5.3  %5.13 =  

tnetnoc retaw deriuqeR  = 681  + 85.5  = .191 6 m/1 3 

 
(f ) eD t re m ni a oit n of ec ment c no et tn  

retaW - oitar tnemec  0 = .  05  

retaw  = 6.191  ertil  
 

= 383  /gk m  3  
 
 

sihT   rof etauqeda si tnetnoc tnemec ‗mild‘ erusopxe   .noitidnoc  
 
(g ) eteD r im n oita n of coarse and fine ga gregate oc nten st  

Fr  mo T ezis mumixam deificeps eht rof ,32.11 elba  gga fo reg  eht ,mm 02 fo eta a o tnuom f  

ne t par p de  air ni  the wet concrete si  2 per ce .tn  gnikaT  siht  otni  cca o tnu  dna  pa plyin  g  

e uq a it no s. 1 dna  2 nevig  no  egap  .494  
 
 

f  a  
2 6 1000 

Sand in tot la  
gga r ge a et   

 
 

– 2 0.  

 
0  

 
– 1.5 
– 3.5 

Per ec nt adjustment requi er d 
W eta r c tnetno  

0  05  
tnemec  = 

383 
13 5 0 513  

19 .1 6 + 89.0   =  
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fa = 645  /gk m3, dna  

 
2   6  

=  6 2  
 

fa = 645  k /g m3, dna  

Ca = 8811  /gk m3  .  

p xim ehT r  :semoceb neht noitropo  

taW er Ce nem t eniF  etagergga  esraoC  etagerggA   

6.191  383  gk  645  gk  8811  gk  

0 5. 0 : 1 : 24.1 5 : 3.10 

(h ) lautcA  seititnauq  eriuqer d f ro  eht  xim  rep  gab  of ce em nt 

ehT  im x si  05.0  : 1 : 524.1  : .01.3  For 05  kg of ,tnemec  eht  itnauq ty of m slaireta  ra e  

dekrow  tuo  sa  :woleb  

(i ) tnemeC  = 05  gk   

i( i) naS d = 7 0.1   gk  
 

ii( i) C rao se aggreg ta e = 51 5 kg  
 

i( v) aW ter  

1. rof  c/w  r oita  fo  ,05.0  itnauq ty = 52  sertil  fo  w  .reta  

 
 

2. artxE  ytitnauq  fo  retaw  ot  eb  dedda  rof  noitprosba  ni  esac  fo  ,AC  ta  5.0  tnecrep  .ssam   

= til 77.0 res 

3. uQ a ytitn  fo  wate  r ot  be ed duct de  fo  r m io sture p er s ne t ni  as nd, at 2 per ec nt yb  ma .ss   

= til 24.1 res 

4. lautcA  itnauq ty fo  w reta  deriuqer  ot  eb  dedda  

= 0.52  + 7.0 7 – 24.1  

= 53.42  .sertil  

) i(  24.1 + 0.17 = retfa deriuqer dnas fo ytitnauq lautcA

0 513   
1 

Ca =  ×  

noitcarF  I = %06  = 93  gk  
noitcarF  II  = 04 % = 62 gk  
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niwolla g f fo ssam rof re utsiom e re = 4.27 k 2 g .s  

j (  titnauq lautcA ) y r AC fo e riuq ed 

1. noitcarF  I = 39  – .0 64  = 45.29   gk  

2. noitcarF  II  = 26  – .0 31 = 96.16  gk  

ehT r ofe r eht ,e  seititnauq lautca  fo  id f ef r tne   stneutitsnoc r iuqe r rof de  eno  gab  a xim re 

taW er : 53.42  k  g  

eC em nt : 00.05  gk  

aS nd : 24.27  k  g  

AC  Fr tca ion I : 45.29  gk  

Fra tc i no  II : 96.16  gk  

3. nialpxE  t  fo tpecnoc eh m tneM dna ngised xi i m eht no e porp fo doht o ?gninoitr  

tpecnoC  fo  xiM  ngiseD  

tI  lliw  eb  wor ht w ih el  ot  r ce all at iht s s egat  ht e re noital ships betw ee n ga grega et  a dn  paste 

ihw ch are ht e two es es ntial gni re tneid s of c no crete. ytilibakroW  fo  eht  ssam  si  dedivorp  yb  eht  

itacirbul ng fe f tce  of the p sa et  a dn  is fni lue cn ed by the ma uo nt a dn  dilut oi n fo  past .e  

ehT  htgnerts  fo  etercnoc  si  detimil  yb  eht  htgnerts  fo  ,etsap  ecnis  larenim  

etagergga s  htiw erar  exce tp i no s, a er  f ra  s rt gno er than ht e p sa te com op und. E ess tn i la ly the 

pe mr eab ili ty of concrete is governed by ht e quality na d oc ntinuity of the pa ts e, since 

lit lt e aw ter f ol ws ht rough irallipac yb ro erusserp rednu rehtie etagergga ty.  

,rehtruF  eht  tnanimoderp  noitubirtnoc  egaknirhs gniyrd ot   fo taht si setercnoc fo

.etsap p eht ecniS r epo r o ytilauq eht yb tnetxe elbaredisnoc a ot denrevog era etercnoc fo seit f 

pa ,ets  ti  si  lufpleh  ot  redisnoc  erom  esolc ly eht  rts u utc re fo  eht  etsap . T eh  fr se h paste is a 

sus p ,noisne   fo noitulos a ton ec w ni tnem a et r. ehT  erom  etulid  eht  ,etsap  eht  retaerg  eht  gnicaps  

neewteb  tnemec  ,selcitrap  dna  uht s eht  ew a ek r lliw  be ht e tlu ima et  pas et  ts ructure.  rehto ehT

ieb snoitidnoc n qe g u  ,la f ,sexim elbakrow ro   eht  tgnerts fo h  etercnoc  av r na sa sei   noitcnuf esrevni

fo  eht  .oitar tnemec/retaw  

ecniS  eht  ytitnauq  fo  retaw  deriuqer  osla  sdneped  nopu  eht  tnuoma  fo  ,etsap  ti  si  

  tnatropmi taht  sa  elttil  etsap  sa  elbissop  dluohs  eb  desu  .gnidarg fo ecnatropmi eht ecneh dna  
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V lbaira  ni se P opor r ninoit g htiW  eht  nevig  airetam l ,s  eht  ruof  va elbair  srotcaf  ot  eb  

snoc i dered  in tcennoc i no  tiw h spe ic f niy g a co cn r te e mix ar :e   

(a) retaW - tnemeC  oitar  

(b) ro tnetnoc tnemeC  ce tnem -  oitar etagergga  

) c(  setagergga eht fo noitadarG  

(d) Co tsisn e cn y. 

In eg n lare  lla  of ur fo  ht se e int re -relat de  varia lb se  can on t be chosen or mani lup ate  d  

lirartibra y. lausU ly wt o ro  thr ee  caf tors are specifie ,d  and the others are ad suj t de  ot  ig ve 

muminim  ilibakrow ty dna  onoce my  .  

aW t re / ec m ne t itar o xe pre ess s ht e oitulid n of ht e p tsa e- ec ment c tno ent vari se  id r ce lt y tiw h ht e 

amount of paste. noitadarG  fo  etagergga  si  dellortnoc  yb  gniyrav  eht  tnuoma  fo  nevig  enif   dna  

c ao r es  ag erg gate. Co sn i ts ency si  se tab il shed by tcarp i ac l uqer i stnemer  of gnicalp . nI  eirb ,f  th  e  

roffe t in prop ro tio in ng is ot  use a m ni mi um nuoma t fo  etsap  dna(  eht re erof  c )tneme  taht  liw l  

etacirbul  the m ssa  w ih le hserf  dna  fa et r edrah n gni  liw l dnib  eht  a rgg e ag te elcitrap s to hteg er 

dna  llif  eht  ecaps  ewteb en .meht  

ynA  ex sec s of pa ts e involves gr ae ter c ,tso  gr ae t re  drying hs ri kn age, rg eater s su c pe ilibit t  y  

to noitalocrep  fo  retaw  dna  erofereht  kcatta  by gga r evisse  aw t sre  na d irehtaew ng noitca . This si   

 deveihca b  sdiov eht gniziminim y by doog  gr tada i .no  

V  fo sdohteM suoira Pr  gninoitropo  

(a) artibrA r oitroporp y n 

)b(  dohtem suludom sseneniF  

)c(  aM x isned mumi t dohtem y  

(d) ecafruS  ra ea meth do   

(e) naidnI  oR ad sergnoC ,s  CRI  44  dohtem   

) f(  ngised xim etercnoc htgnerts hgiH  

(g) iM x d ise gn b esa d no  lf e ux ral stre gn th 

)h(  .oN eton daoR  4 gnidarG(  evruC  )dohtem  

) i(   ICA dohtem 112 eettimmoC  

 ( j) ohtem EOD d 
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)k(  mup rof ngised xiM p tercnoc elba e  

)l(  26201 SI dohtem dednemmoceR dradnats naidnI -  28  

tuO  fo  eht  evoba  ,sdohtem  emos  fo  meht  era  ton  yrev  ylediw  desu  eseht  syad  esuaceb  fo  emos  

iffid c itlu se  ro  dra abw cks in the procedur se  for ra riving at t eh  as ti fs actory pr po ortio sn .  

ehT  ACI Com im tt ee  2 11  method, the DOE met oh d na d Indian sta dn a dr  rec mo me dn e  d  

me ht ods a er  oc mm ylno  esu d  .  

4. Ex lp ai  n the d se ign procedu er  of ACI me ht od of m xi  ed is gn?  

The ACI C mo mittee mix design em thod assume c re t ia n ba is c fa tc s cihw h h va e be ne  

detaitnatsbus  yb  dleif  stnemirepxe  ro  egral  skrow . T yeh  :era  

(a) T eh  tem h do  makes use of the est ehsilba d fact, that ov re  a c no s di er lba e nar eg  o  f  

pract aci l propor it o sn , fr se h co cn rete of gi nev  muls p na d cont ia ning a r osae n ba yl  llew  g ar d  de  

rgga e o etag f g  ezis mumixam nevi w p evah lli r itca c  ylla a atot tnatsnoc l etaw r con et tn  regardles  s o  f  

v ra iat oi ns ni  water c/ ement ra it o a dn  cement content, which are detalerretni ylirassecen .  

(b) It ma ek s su e of t eh  rel ta oi n ht at eht  po timum dry r ddo ed lov ume of co ra se aggreg eta  per 

tinu  volu em  fo  co cn er te depends on ti s m xa imum ezis  and eht  fi senen s om d lu us of ht e  enif  

etagergga  sa  detacidni  ni  elbaT  4.11  sseldrager  fo  epahs  fo  .selcitrap  ehT  tceffe  fo  ytiralugna  si  

detcelfer  ni  eht  diov  tnetnoc , suht  an ralug  raoc se a setagergg  eriuqer  erom  ratrom  naht   dednuor  

ga esraoc g er g ta e.  

)c(  evitcepserrI  fo  eht  sdohtem  fo  ,noitcapmoc  neve  retfa  etelpmoc  noitcapmoc  si  enod ,  a  

etinifed  egatnecrep  fo  ria  sniamer  hcihw  si  ylesrevni  oitroporp lan  ot  eht  umixam m ezis  fo  eht  

gga r .etage  

ehT  gniwollof  si  the rp o erudec  fo  im x ngised  ni  this  :dohtem  
 

(a) Data to be collected : 

i(  ) sseneniF  suludom  fo  detceles  .A.F   

) ii(  .etagergga esraoc deddor yrd fo thgiew tinU  

iii(  ) pS . ytivarg  fo  esraoc  dna  f eni  setagergga  ni  DSS  noitidnoc  

i( v) bA sor itp on hc arac et ristics of tob h oc ra se na d fi en  ga gregate .s  

v(  ) S icep f ci  gra iv ty of ec men .t   

)b(  morF  eht  muminim  htgnerts  ,deificeps  etamitse  eht  egareva  sed i ng  st er n htg  rehtie  by isu n  g
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 dradnats devia it on or by su ing coefficient of variation. 

)c(  dniF  the water/cem ne t r ta io f or m the ts ren tg h po ni t of vie .w  dniF  la os  the water/cement 

ar it o from d ru ability p io nt of view. Adopt lo ew r v la eu  uo t fo  st er gn th oc n is d re ta ion and  

libarud ity co sn id re ta ion. 

)d(  ediceD  am x mumi  is ze fo  a tagergg e ot  eb  desu . G ene r lla y for R CC  work 20 mm  a dn  

dessertserp  etercnoc  01  mm  ezis  era  .desu  

)e(  D edice  row k iliba ty in smret  fo  pmuls  rof  eht  t epy  of boj  ni  .dnah  

f(  ) ehT  latot  retaw  ni  m/gk 3 fo  etercnoc  si  daer  morf  lbat e 8.11  retne i gn  ht e t elba  htiw  eht  

detceles  pmuls  dna  detceles  mumixam  ezis  fo  etagergga . elbaT  8.11  osla  sevig  eht  etamixorppa   

llatnedicca fo tnuoma y non ni ria deppartne - ia r-  deniartne c cno r .ete  

g( ) C me ne t c no tent is computed by id viding ht e total water co tn en b t y the water/c me e  tn r .oita  

h( ) mulov klub eht e rd fo y r ddo e  d c srao e ga gregate pe mulov tinu r e c fo no crete is es lected, for th  e  

ralucitrap  mumixam  ezis  fo  esraoc  etagergga  dna  ssenenif  suludom  fo  enif  .etagergga  

)j(  ehT  ew i thg  fo  C A. . rep  cibuc  retem  fo  etercnoc  si  lac detaluc  yb  gniylpitlum  eht  klub   emulov  

.ytisned klub htiw   

)k(  T eh  s dilo  mulov e fo  c ao r es  a gg regate ni  o en  c bu ic meter of oc cn re et  is calc lu ated by know gni   

eht  cificeps  ytivarg  fo  .A.C  

) l(  ralimiS ly eht  dilos  emulov  fo  ,tnemec  taw er dna  emulov  fo  ria  si  c detalucla  ni  eno  cibuc  

tem e o r f c no cre .et  

(m) ehT  s lo di  v lo ume of nas d is oc pm uted by us bt ar cting fr mo  t eh  total volume of etercnoc  

ergga esraoc ,tnemec fo emulov dilos eht g w ,eta a  ret a ia deppartne dn r. 

)n(  thgiW  fo  enif  etagergga  si  detaluclac  yb  pitlum gniyl  eht  dilos  emulov  fo  enif  etagergga   yb  

cificeps  ytivarg  fo  .A.F   

..5  ba liated ni nialpxE o  tu t  eh m tercnoc fo dohte e m .ngised xi  
 

 26201 SI( ngiseD xiM etercnoC fo dohteM dednemmoceR dradnatS naidnI – 2891 )  
 

ehT  uaeruB  of In naid  ,sdradnatS  mmocer e dedn  a s te  fo  p erudecor  rof  sed i ng  of noc c eter  

im x ylniam  esab d no  t eh  krow  od ne ni  lanoitan  .seirotarobal  ehT  im x ngised  p decor u ser  a er  

derevoc  ni  SI  26201 – 28 . ehT  sdohtem  nevig  nac  eb  deilppa  rof  htob  dem i mu  nerts g ht  dna   hgih  

nerts g rcnoc ht e  .et
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erofeB  ew  pro deec  htiw  gnibircsed  th si  dohtem  pets  by pets , eht  gniwollof  trohs  

sgnimoc  ni  siht  dohtem  era  detniop  .tuo  emoS  fo  meht  evah  nesira  ni  weiv  fo  eht  noisiver  fo  SI  

54 6– 0002  . decorp ehT u o ser f noc c im eter x sdeen ngised  na noisiver d t ta h op si i 2( emit fo tn 000  

 )DA a D xiM fo rettam eht otni kool ot demrof neeb sah eettimmoc e is gn.  

i(  ) ehT  htgnerts  fo  tnemec  sa  elbaliava  in eht  tnuoc ry dot ay sah  gr tae ly devorpmi  ecnis  

891 2  . 82 ehT - yad  rogetac ,F ,E ,D ,C ,B ,A fo htgnerts y .deweiver eb ot si tnemec fo  

 ) ii(  ehT g nitcennoc hpar g er eb ot si C/W dna stnemec fo htgnerts tnereffid , - .dehsilbatse  

iii(  ) ehT  hparg  gnitcennoc  28-day pmoc r evisse  erts n htg  fo  oc n terc e dna  C/W  oitar  si   ot  

 siht fi ,aPM 08 ot pu dednetxe eb g ih rof retac ot si hpar g nerts h g rcnoc ht ete. 

i( v ) sA  rep  eht  noisiver  fo  SI  54 6– ,0002  eht  eerged  fo  ilibakrow ty si  ex desserp  ni  smret  

fo  pmuls  daetsni  fo  gnitcapmoc  tcaf o .r  sihT  stluser  ni  ahc n eg  fo  seulav  ni  tse i itam n  g  

etamixorppa  dnas  dna  retaw  stnetnoc  rof  lamron  etercnoc  pu  ot  53  aPM  dna  hgih  rts en htg  

rcnoc ete a vob e .aPM 53  

v(  ) In weiv  fo  eht  evoba  dna  rehto  egnahc s edam  ni  eht  siver ion fo  IS 54 6– ,0002  eht  

xim  ngised  erudecorp  sa  dednemmocer  ni  SI  01 262– 28  si  deriuqer  ot  eb  deifidom  ot  eht  ex  tnet  

deredisnoc  assecen ry dna  selpmaxe  fo  im x ngised  is dekrow  tuo  ,revewoH  ni  eht  ecnesba  fo  

noisiver  fo  no dradnatS naidnI  dohtem  fo  iM  x ,ngiseD  eht  ex gnitsi  dohtem  ,.e.i  IS 201 62 of 2891  

si  debircsed  woleb  pets  by .pets  erehW v re  ti  si  ,elbissop  eht  wen  noitamrofni  nevig  ni  SI  654  fo  

roprocni neeb evah 0002 ifidom si erudecorp eht dna deta e .tnetxe taht ot d  
 

)a(  graT et naem  htgnerts  rof  xim  gised n: ehT  tegrat  naem  pmoc r evisse  ( kcf  ) erts n htg  ta   82  

ad y yb nevig si s  

 
 
 

f erehw c nerts evisserpmoc citsiretcarahc = k g ad 82 ta ht ys  .  

S si  eht  dradnats  .noitaived  ehT  eulav  fo  eht  dradnats  noitaived  sah  ot  eb  dekrow  tuo  morf  

eht  slairt  detcudnoc  ni  eht  otarobal ry ro  .dleif  sA  noos  sa  hguone  tset  ser u stl  emoceb  ,elbaliava  

lgnidrocca deifidom si ngised xim eht dna tuo dekrow eb dluohs noitaived dradnats y. 

 = t a sitats nidneped eulav lacit g f ksir( stluser wol fo noitroporp detcepxe no ca .)rot  

idroccA ng ot  :SI  654 – 0002  dna  :SI  3431 – ,08‘  ht e ahc r citsiretca  erts n htg  is denifed  sa  taht  v  eula  

woleb  hcihw  ton  erom  t nah  5 rep  tnec  stluser  era  ex detcep  ot  ,llaf  ni  hcihw  ac se ht e oba ve 

 ot secuder noitauqe
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itar tnemeC/retaW fo noitceleS )b( o  

t ekil sretemarap suoiraV y ga ,tnemec fo sep g ga fo ezis mumixam ,etager g er g ,eta  

ga fo erutxet ecafrus g ger a  et e ra .ct e nicneulfni g rts eht eng mec/retaw nehw ,etercnoc fo ht e  tn  

niamer oitar  noc neewteb noitaler a hsilbatse ot elbarised si ti ecneh ,tnatsnoc cre rts et eng dna ht  

.etis ta yllautca desu eb ot noitidnoc dna slairetam htiw oitar tnemec retaw eerf  

riA deppartnE fo noitamitsE ) c(  .  

elbaT morf detamitse si tnetnoc ria ehT  mron eht rof la  etagergga fo ezis mumixam  

.desu  
 
 
 
 
 
 
 
 

 oitar etagerggA latoT ot eniF dna tnetnoC retaW fo noitceleS ) d(  

 ot gnimrofnoc ,etagergga esraoc )ralugnA( dehsurC )a( I 383 :S — .07‘  

ergga eniF )b( g nitsisnoc eta g I enoz gnidarg ot gnimrofnoc dnas larutan fo I fo  fo elbaT  

I 383 :S — .07‘  

tilibakroW )c( y letamixorppa mm 03 pmulS( 08.0 fo rotcaf gnitcapmoc ot sdnopserroc )y  

 tnemeC fo noitaluclaC ) e( C tno e tn  . m etercnoc fo emulov tinu rep tnetnoc tnemec ehT a  y  

retaw eerf morf detaluclac eb -  ytitnauq eht dna oitar tnemec o emulov tinu rep retaw fo f  

b tnemec( etercnoc y etaW/tnetnoc retaW = ssam r .)oitar tnemec  

tagergga fo noitaluclaC ) f( e c tno e tn . gA g f denimreted eb nac tnetnoc etager r ht mo e f niwollo g  

e uq a  :snoit  
 
 
 
 
 
 
 
 

hw e  er
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ihw ,etercnoc hserf fo emulov etulosba = V  lauqe si hc  eht sunim )3m( emulov ssorg ot

 fo emulov e rtn a pp e  d a ,ri  

k( retaw fo ssaM = W g rcnoc fo 3m rep ) e et  

k( tnemec fo ssaM = C g o 3m rep ) f c no cre et  

 cificepS = cS g tivar y tnemec fo  

fo oitaR = P   etagergga latot ot AF b emulov etulosba y  

am latoT = aC ,af epser etercnoc fo 3m rep )gk( AC dna AF fo sess c levit y dna  

 cificepS = acS ,afS g rd ecafrus ,detarutas fo seitivar y ga enif g er g ergga esraoc dna eta g eta  

levitcepser y. 

g( )  rof deriuqer seititnauq lautcA m xi . I am t y oporp xim evoba taht denoitnem eb  sah noitr

b ga taht noitpmussa eht no ta devirra nee g rus dna detarutas era setager f rd eca y  . F  ro na y 

ergga nehw ,.e.i noitidnoc siht morf noitaived g rd ria ro tsiom era eta y  enob ro rd y  ,

titnauq no deilppa eb ot sah noitcerroc y .etagergga eht ot llew sa retaw gnixim fo  

 detaluclac ehT )h( m snoitroporp xi  b dekcehc eb llahs y hctab lairt fo snaem es  . eititnauQ s  

 rof lairetam fo e uone eb llahs lairt hca g  ezis mm 051 eerht tsael ta rof h c bu e  dna s  etercnoc

rrac ot deriuqer y tilibakrow tuo y 9911 :SI ot gnidrocca tset –‘ .95


