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- Replacement -of portldnd cethent . cencrete with fiyash by weight - teduces  the
workability and necexsitatey’ vinatlon eompaction or the uve of chemical workabilite alds.
hit thiy paper.«a nicthod of ,pr‘n}?umnm'nm uf g_\'ff.ih coiterete is atspested o which parts. of
cement ahd sand  are replaced with fiyash by equal yolumes,  The vequiremcnt of water

—of fivash,conceete thus  proporfloned “does not eiceed that  of plain cenceete of simil:n
7 cworkabllity.  Thus flvash cancrete can be aither hand compacted ve vibrated  with  the .
s effort as for /Jmin vancrete, 7 days nm’ 28 davy compressive strengiht of the flvash -
wonereles of workahillifes sidjar-to thet of plafn cederefes e nat effveted. o The method,
of proportioning of - flyash concrete ty recommended fo the shte engineer,  Ecohwmy i
cement - econventional mives Is of the vrder of 10-16 per cent, ; S AR

IRODUCTION :  BRPERIMENFAL
Substituting flyash for “cement -In  concrele Mnterinly - g e vy
mix by wolght -or. by, volume will neatly always () Flyash : Delhl flyosh wog tnken: Tis che-
have lower strength than thelr confrol mix  nt mieal compositon {s reported {n Table 1,

‘nges upto 28 days but frequently the strength ; : R TR ke : o
7 ned would bo cquat or higher at 90 days j ¥
i nd wo sty 2 Chomleal Composttion of Delld Flyash

d beyond (1), Lovewell and Washn () devee e e oo e X
ped method for proportioning flyash concrele - e Konstllneie - SUE T BTEr et

‘mixes for 28 days strength equal to that of con- Yilicn {sm,‘) ey 5917
{ miz. Tn thelr method the amount of fyasl: mfﬂﬂﬁhuﬂﬁoﬂ 4 M ah 2;:2
ded nlways excecded the wmount of cerent Catelvint OHTM:&;&”. R R,
eplaced.  Based on this sludy Rehal and O8rE Magnostum OxideMg0) . iR
. (3) sugpested o method for propurtioning Hy- Loss on jgrition(€) . . . 1,09
* ash concrele alinlng  cqual 2B duys strength, AR L M B R R 55T

usltg Indiun fyashey of. different filences . and - e - : e — '

fe ‘mixes required’ niechanical, vibrution  for “F" repotted.

mprction on account of the stif composition ; TApLy 2
~ of the mixos produced being unsuitable for hand © 0 Paystend properiten of Delhl Fiyash
~ compaction, Use .of chemieal ~waler-teduclog ey Kol SR T o
admixtures could Increase the workability of fly- Firmireetiiiaine onoin 4000 ot Tess than 3200
ash conctets to cnable hand compaction (4) but {0 Reactivity Kpféue'. 5 80
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~ chemtical adinlgtures are consldered 1o be expons e - e : -
slve addltives.  Recently o new method of pros - () Flne aggregate ; Badurpur sand having the .

- portlonlig  flyssh concrete tus been  devised followliig sleve aunnlysls was token.

lglatg the saime workabllity us of plaln con- Tany 3
;:‘l_'elp. filyash conereles thus produced can be ‘ Sieves. Analyste of Badorpur vand
asd comipected ot vibrated without. any extra e ieve Deatgniiion Veresiitage passing
~ offort as, thelr corresponding plaln conecretes of e o ~60
- Workuble or stlft conslatencles aud without lie. o LABII 1 e S 99,8
- wie of cheinfeat admixtures. Almost equal L TR e Y
slrengths are achloved nt 28 daya of cutlng, The W0 nlcron . . 12:3¢
paper describes the proportloning etbod and . homiemn . B Wk b e i
the results of - fuvestigation, ) ue L miduiuy S8.0. 0 DANE
BREGHIT, Rovrken, v o e oY el dalloly. .
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16 ' .,_N' B. 0 fét&r&ga[-«mi’qf.
() Coorse aggroguie

¢ Notural gravel passing
- 49 mm sleve wos taken, (141

W) Coment ¢ Two normal portland comenta
AR were token, Thelr pliysical. propertles are
repotted, - no T
; TanLn 4
Physteal propertios of cemonty

b g, A e A ke S v R e 4 m e s dt

Linmits of iS

Broperty -~ Renutts
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Jetling Thnefmlniten) AT ,
ﬂlnma{ i 3320 not jess than 30
Fiual. « 160 493 not more than 550 -
Cotnpressl ve strenpth A IR
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3 doys a 221 160 not{ess than 180
7 duys 282 233 notless than 220
28 days 420 400 :
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fi stréngth and has ‘much longet settln

PROFORTIONING METHOD

" Nominat 1:2:4 concrete mix L
“taken ap tho control mix.  Sluce fiyash Jy moel |

y Inferly
& time,

by volume ywy

lighter materlnl  than cetiient or sand apg
-specitio geavity 1s lower, volume replacemong o
vetent or samd with flynsh was adopted, It th
mix 1:2:4, part of cement A aid Budarpur spn
were roplacod with flyash by ‘equal volume ane
quirerent of each mix and of gy
trol wos determined for Compuction faelorg 0
0.86, 0.89 and 0.92 taking care to gee that {ly
water regquircinent of (he flyash cotciele  thy,
proportioned dil ot exceed that of controf cof
werete for the same volume. . 1t was obserye
that replaclog 16 parls of cement and {0 part
of sand with vqual volumes of fyash ylelde -
the optimum  results in ench case, Quantitle
of materlals nnd water requirenicirt of cacl mly
per cuble metre of concrete are reported [t
Table 3, Al '
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Cohcrote Mix Propottions

Materlnls tequlred por cuble mctre of concrete (Litre)

A it vt A it 4 A8 s R A iy

1) SR o, sisbericiss | COMPIRHON ssnspamiecs 2o i Emmerasorts o i e TR Rl
TR < . Ry A Factor ¢ " § A W

i,  USET TNE TIR A B 274 0 LN PTT S 7T

Ao 0,84 1-036 1 1.8 1 4 0,92 233 36 490 1283 U6

3 boitiviinollocnl A, 0,89 217 0 M5 10 ws
4 0,81 036 1 18t 4 Doy 238 59 - 301 1312 20

- 0 2 4 . 86 276, ) 542 1262 192

6. 0.k 03 ! 1.8t 4 0,86 242 60 S0 - 1331 186
T AERBA nd W stand Tor coment,fyash, amnd agaregate andiwr, T e

Uﬁlna cenetit A, 10 cns, cubes of the eontrat
snd flyash concrete were enst by hand moulding,
demoulded ufter 24 hours, cured under  water

| TasLy
e We ,.__h....i._‘.ﬁ.g;};_m..._..hm.”.
t, 0, 81 ; R s
e 0,9 0,4 ’
7 31 ! 0.14 i HOC
4, © 0,84 0,68
3, 0,79 -,
6, 0.77 0.6

_Bimilar study vus carleil out for tix propor.
tlons 1:1:2, 1:1.5:3, 1:2:4 and 1:3:6 by volume
euch ot compacetion factor of 0.92 {elump 10 cm)

] ‘

T Comprossive strengih (Refern?)

BT I T i Tond
80 “ jod 133
0 Bs 137
83 .- 3 ‘165
6 107 173,
vy 125 177
84 165

e A e A o, i 8 e

nd tested for compressive sttength, The feﬂllﬂ!. i
are reported in Tuble 6.
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wilng cement B, Quantities of Materlaly m}"
water reguliements for cach mix are indigal®
In Table 7, '




A Method of pro_pbrt!oningﬂyash Concrele

Tapty 7
_“Eoucl'..;_t;“h;‘i f:: l‘r:w; :tjr:uggm: : _ Ei—l\h‘-tlai& x'oql‘llrcg, pet t,‘uglc_m;molnwnrre?:“ :
T f d A & 3 KgJd A Llires W
e 1 o | 200 0 493 1164 23
1. g,2. U# A n 3y A6 1169 213
1 SRR - 35 L an 1 S24 1246 214
0,9 G,28 LA a0 53 483 1260 24
1. 0 Z 4 276 0 544 1284 23
0.84 0,30 LB 4 238 14 02 1317 219
4 ¢t 3 6 189 0 559 1319 a4
984 0.7 2.4 § 163 $6 460 . 1357 02
mipresstve -gtrength of t0cin cubes of plaln cemont 1, ato reposted o Table 8,
y 8sb cosicrele of the above mlxes, wsing :
.  Famn 8
Mix No. w/C WCHp L _h?dr;mi;rvcsﬂalvo sltuhiiil 'lK‘;;,“[::-l.!:')
il Jd i ! R e | | e )
. 0,47 147 T 346 467
0,46 0.4 134 225 38 483,
o060 - ¥s 144 233 SOy
0,05 ;0,56 »2 151 240 347
0,80" = M 9} 130 14
0,92 0,74 o8 b4 134 2l
L alld H s 40 53 3 4,

it kY T e

esully of Table 5 aud 7 show that the sdimix-
of flyash In couctelo as per the  propor-
1g method suggested teduces or §s egual 1o
water requitement of concrete for shmilue
abllity in terms of compustion factor, This
mtrary to the earbler nding (5) that the
Ixtute of flyash jn conersle increase waler
Julrement for the satie wotksbility,
velopient of * strength of Hyash covcrete
dys Is of the sume order g5 of plaln cone
~of slilar workabillty even when using
ut B3 ol isferlor quality, Uhis 1y Imiportaut
the polut of view of derign of llyash cope
for steuctural pusposes, Seven days strength '
' llyash convrote  appronchies or fa equnl
that of plaln conceele,  'Uhly Iy signilicant Jo
the use of flynsh in concrete ps cement or
replacement will not detay the striking of
woik, :
Vg 1n cement dn 1:3:6, 124 snd 1L
the order of 1016 por vent.  No suving
be aclleved fn vety rich mix 1:h:2  use
Itilly. for durability undor upgressive condi-

NCLUSLON ‘
4 wethod  of proportiondsg Hyash  coucrcie
Uggested. 'The deslpn  sbrevgth of  yash

St e I e e

concreto ul 28 days s found to be at par witl
thut vl pletn conerete, e method has the ad
vantape that the  admixtuee of flyash lu con
creto docs not atlect ity workubllity adversel)

for vibratlun compuction  or hund  compactiot .

us deslred, .
Leonomy 10 cetent in conventional conctel
wixes is of the otder vf 1016 percenl.
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