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2.1. DEFINITION.

The strength of a given concpete mix, at any age,
can be expraessed by a single valued mnetion; if al11 qi.;her
‘conditions remain unchanged, The maturity of concreté may be
defined as its age mltiplied by the average tm;l;erature abov';
certain datum, which it has maintained. The datum temperature,
for the maturity, mey be defined as the curing temperature
at which the strength of concrete remains constant irrespective

of age.
20:2; Bm mmmo

Several atiempts have been made to relate the strength
of concrete to 1ts age and for that the datum was assumed to be
149F (~100C) (23) « The cholce of datum has a marked effect on the
calculated maturity of concrete cured at temperatures just above
freezing. A difference of 2°F in the assumed datum is found to
be squivalent to a 10% difference in the maturity of conereto
cured at 349F (11°F datun){®®), wedanterts, Wiley's, Times ana
Wileys, Prices amd swed1sh(®) cured the cubes at different
temperatures ranging from +46°C to -16°C for different period

and concluded that below temperature of -10°C,. there is no
appreciable change in strength of concrete irrespective of

mmber of days the concrete is cured. Hence, datum should be
-10°C (14°F), The results are reproduced in Fig, Nos 1 to 7.

They also show that there 1s definite relationship between
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RESULTS OF TIMMES AND WITHEY'S TESTS ON 3XG CYLINDERS
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Of the form fage of aday strengih = & + B logy, BANIALL

visere values of A snd B ars given Yy different sathoritien
can De summarised as given in Table No,l,

’s,\. FAINRAS H1 SNELATIY S . -
Bxact Aviuziiy of SEEOVERE

¥e Muse
Spaatoon n.0 8.0
9.8 9.5
Plowmsn, 20,0 45,2
Sines the stremgth at any lmnty is proportioml to
the legarithm of tiw maturity 1t is pcmsilﬁ.o forelate the valies
of tBe constants A and B to strengths obteined st set maturities
of 3y5,7,14,2) and 28 days, Por this purpose it is avided Inty
four zones snd eonstants A md B are fowd for each zons whmh'u
ars show 1in Fig, No.10 and Zable No.2,
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Constants for the four sonss, The errer involved in -
‘using sush values instead of the exact Yalues from Pig. Ko.15 deen|
not axceed £F '

Zons stmg'm in 1bs/eg.in. at .
36Q00°F 0y W"? 17&&:5'«- m“?«* 9800"»  Value of

“f!' ' Constantg.
I 0«2800 B-w ﬁhm @wim W -y ]

I} 2800 3520+ 2000~ 1800~ 1800 3 e
8000 4800 4000 3200 200 L

7300 710 G0 $00 2800 ‘

IV 780e 7100=  6300. §20~- W00~ 30 48,5
do,000 930 880 W00 €00 g

Sinee the relationship is in terms of & prroemtage of
strengih at a glven maturity, it say be used to deteraine the
strength of sny test speciuem Lfrrespective of its geometrical
shaps, vhethsr cube, prim or cylinder, Cylinder crushing strengthd
are lover than cube strength for tdenticel concrets. The table
prapared may be used with follewing cerrection, Multiply the

eylinder strength (ht/dia, * 2) ty 3/6.88 for obtaining the conste
s, | . .

e 2y Fellowing eonclusion can be derived rrou the wrk 6cm
in this fiedld,

(1) A% normsl md fixsé Smperatures concrete gaing
Atrength, rapldly at first wd lster mere sleviy.
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{2) At abous Lfreezing point the reaction bstween the
cement and vwater is dormant and conorete will neit!
sot nop gain etrangth &t all. A% higher temperatur
the chemioal resodion u.'atimhtea and’ conorete
gaing strangth more replily. .

{3) Temparature above freesing, as wuii as tine p.'u;'n
ita part in the gain in strength of oconorete,

{4) The strength of concrete is proportical to the
produoct of tine and taaperaturs,

(8) The maturity can be correlated vith the strangth
by the linear relation as follows .
fage of £B.day strangth = A + B logy, MSHLIX

{6) This Lav is independent of (a) the quality of the

gezent (b) the w/c ratio ,(c) the A/c ratio,
{d) the curing tempersturs, (e) the shape of the
teat specimen. Valnes of the constants for the foun
sonss specifiod are surficiently acourate for sil
pormal work,

(7) The valuos of oomstants A end B are related lineard)
to the strength at sny age and msy be predicted,
(8) Civen the strength at any maturity, she strength

of the grade of conarete ot Yy other maturity uay
be caloculated,
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2.4, OVEN CURING.
Botiels e,

The early vorkers 414 not drow eny distinction bote
wesn cohncrote cared at noral mnd higher mmum.’fmar
assunption that the saue 1av cap be &pplied vas far £rom correct,
fhe sxperiments conucted by M Intosh(16) have revealed that’
for sme maturity concrete cured ab mw tsmperatures gives
stragth widoh is much higher then that of conorets cured st
normsl tesperafures, The higher tewpsratures suring chaages the
naturs of the resetion produets and thus sceslerates the
strength, The lew also varies with the type of cament, Plovesn’s
Yev can te spplied for the concrete cured upto 1089710 &
sivfla lsv vas sstablished by Prof. King, Bondre, Orvdman()
ad Narayman(18), The lav was for conerete cured continuously
upto 18597, The npper liaid upto shich this Jaw is valid is yet
not certain.

The scoslerated curing techilque used vas similar for
toth ths workers, Spscimens for curing at elevated temperaturcs
vere heatod in themostatically controiled sXectric ovens, Cube)

specimens vers casted in the normal way in cast iron moulds
and the moulds with top and tottom plates were treisferred into
& oold oven; 20 winmtes after water was afded to the wix. The
beating rate was such sz to dring the oven to the naxtson
tesperaturs in abtout one hour, The specimens wers kept in the
the ovan for varying periods, The Orfman and Bondre's results




19

ars wxpresssd as percentages of O8 duy strangth for five &iffwrent
. strengths, Tie maturity vas esloulated with 117 as the datum,
The graphs ara reproduced i‘.n Fig. !mn.

The relztion detween m‘h&t of 2Bnday ﬁmgﬂt
andl maturity vas linear Sn the formof A + B Msxmw .
The valies of 4 md B and maturities ss caloalsted By Ordman amd
Sondre and Warayansn are tatulated in table Nes, 3,4, and 5,
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Podlaming ceaclucions voro dopdved fvon tho voelk dono
ty toth cathors, |
(1) len&a*a ien 4o appuca‘hlc o il exedag isc:.:;aﬁm
otarop boley BV | .
{2 &0 highor fompeeatnren; o d3¢forand noturdty ntuce
gnh polationcidy ¢orrooponds o ‘ach tsagﬂngv
. tcopovstapes Eadh roletieachipn oro olge Lmoas,
{33 o lnerr pAlation botuoon nmotupily cﬁﬁ 5%&23%
of concroto ¢con Bo omprosocd oo
ﬁc:é& of Gﬁmﬁh ot 22C0%=by L0 Rvea ty
& * D 3oupy HpIASE.
() Vordotions of & £ad B c90 nocT,
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C4glion of leag <ot 9lecnatho gon be nedo cad noy
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be taken as that corresponding to a maturity
of 2400 OF.hr. .

ELRCTRICAL CURING,

In oase of elestricsl. euring no definite polstionskip
between strength and maturity has been estahiihed, (¥
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8 3, IMRCECUCLION.

Tho cfedzturen ave substoneos woed in concnta, novtars
ol congroto for tho purpose of improving oF mpurmg poréiomlar
proportios $o then. Varlely of pdmiztures a:*a usod to serve tho
purpoge. Thoy moy oct ao occelorsiors, or rofavders, or o e troe
ining ngemtsy OO, .o <

Acteloratorp aro uocd o chorton tho $ino of pot oo wall
a8 to inercano the gate of hardoning. An accolopulor poy oloo So¥vg
toncthat a8 o enidfPecso ozont by cousing o concroto o ool boforo
¢rost fiwmago ocowp, an voll as by incrosting tho zolo of oorly hogt
genosations. Accolorators are usod to inerecse tho pato of carly
bardoning and thuse

{1) Porst corlicr porevol of forno,

(2) Shorton tho curiag poriod.

{3) Shorten ths ¢irc of pleecing o obrucliure into corv! g,

{¢) Offcot tho rotomding offocts at lov tcoporofuwosn yrad

(&) Cospensato for Wo rotarding offeels of pmio othor

cRalrtinro.

Chazdonl noborialo vhich agecidroto the hormal roscetions
totvsen portlend corant ond wotor includo coleiun chloride, como
of tho tolublo carbonatos, silleatos (wabor gless) £imosilcatos,
unineng eonouds ond song o¥ponice compouzfin cudh as Uriothonoloming,

Tho offoetivoncsn of ca cecclersor dopando on type ond
toad of ecueat, guolity and queatisy of octolerstorp, sichmoos
of iz, tcaporoture of conerobo and euriag conditions.




AN
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Coataofnn dhlorido in coomt of 1 %o 270 by volpht of
¢orant dincrostes the onrly otrongth of all typos of comond, In an
wvootdnntton(®Y, 1% vas obaorvcd that for ey ¢ypb of gemond
thoe V2 oy steangth of o toneroto, in witch 1 &0 20 Cholp 48 )
o88ch, wan aquol fo tho 3 8oy stremgth of o corrosponding typo |
of concrote without Ceclge I8 wos olos found thot for high oovly
ﬁmng%h sonmt tho 28.40y otrangth von ogual for plain ond

imdxod conerolo. To givo tho vough idon £ho follouing tablo ¢Eveo
the tio voguircd to obtoin strangth of 2000 1ba/02.in, with GRf0w
ﬂrﬁm typos of conend,

Typo of Comort  Tno in days fov
Piodn  Adxdwod

28 Cneln
Dormel a L7
1047108 6 20
High Borly i 0.G
Strangth,
Loy Hoct L 440
| Snlyhate PODLDs_ .

T highor porecnfoge of esletun chloride cen bo used
a% lov Lomporaturcs thon ot highor Scuporataron, -

sbeeat8L) nedo tho tosts on tho coaprosddve strcagth
of conc@ato amd mortor made of four brondo of conent with Coolds
ns m cﬁnﬁx&mﬂ tho porcantoge of vhieh yangod fmz: 0 to 105
Tho posulis chowed that tho conereto cmtaininu oot mors them




48 Cosly bod grootor otrenglh thon untroated emovoto of Sost
poriofic Penging £9om 2 days to 3 Yoors, o porocnbogon highor than|
oF profucod lover otrengths of oll onos.

2.8, THPBRAITURE.

Tho tcaporsturo of which o ¢oncroto paoo is .pla;m and
eurcd 1o on important factor in esniroling tho mﬁo.a’b tvhich
concroto dovelops otrength, Cocly ooy Bo uocl for promoting nete |
olorated strength dovdlopaent of esncroto plaocd during cosid woathob,
Tho ineroste in oirangth o rove at lowor temparaturan, 4% IOOT,
at gll ages, the concroto vith Coclg hno eppromdoatoly tuleo tho
otrangth of the conerete withoul Coclgs Dub at highor tooporaturos
{S00F) tho otrength affer ono yoor vill bo tho oo 45 Coclg produe
cos slightly highor otrength then 20 Coclee |

7’/
.

3.4, COHEHT COUIBNT.

Tho Caclg 18 ooro offoetivo in incronsing the anﬂy
otrongih of pich concroto ao comparcd to Joan conercta, 07 Tho
stronath oblainod of tho af of ono oy, by en cddition of 9% Ooclsl
% o coneroto mefio up of otemdowd conont end high oorly strength
coront vao found to Do grootor than thot obtoined by an cdcition
of tvo cfditiondl packs of commt to o ouble Yard of concroto eonfe|
adndng 8 o 7 pacho of cooont, Tho otrcanth obtotned o (ho ond |
of 7 deys vith 27 cddition of Conclg vas ogunl to the otronyth whieh
con bo obtainod By 4ditien of ¥/2 pack of coment t nomglly
cupod coneroto(@), Abren(dL) conelufiod that ¢ha imorocso in strome
gth 6uo to tho vddition of agi Caclp wan practically xmgiiaiblo
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- o~ .

for a 247 niz by volung, ond otrength increcsos Showvoaltor uptod
1 oz (By voluro) cnd for richor mixes 4% rcuoing conotant.
Tho uso of Cnclg ohova 2 to 3 of tho voight of ecnont has no
efiventogo in otrenpth regardloss of nix proportions,

3.6, FLEXURAL STREHGEH,

Tho Coclg hes 1ittlo offect on tho tronsvoreo ptrongth <
in early dayoj then if is clichtly reducod, After 28 doays cnd ono
vons tho docreoso in olrength wan found to bo 100 anf 208 for 28
cnd 45 Cocly rospeotdvoly{f2). At lovor Scaporoturs o otrength
is incronoed end dopends on thd porecalogd of Codlge Thoe hich
a@'w gtvongth conont shoucd m cfventago ab €09 over 27 Cocig(®4] |

3,6 TBUSILE STRENGTH,

Platenn(80) choved thot lov porcentogon of Codlg hog
vo affoet on otrongth oftor 7 cad 23 doys ood wodueos 4% slipghtdy |
nﬁ"tﬁr 2 6 3 montbas Lovens phoucd that 2 o GF Caclp ineronsoed ﬁtc
230y tensilo sbrcagth of orlor apocinenn ¢rics oftor oo doy, |
but 27 Cadlg produecd tho highoot tenoflo otrempth, Wnder noiot
curingy noro thea B Caelg produccs loucr steengbhs than spocincns
v thout Codlge |
3,7 IBAT 0F EEBAPION.

Tho Codlg inoroases o hoat of hydration of eomnd Gume
ing £izot fou hourc, bt has Mittlo offcet oftor eno day, Sho
Ep02§1c8 ocons (28) chovn incrosco of 598 4n hoat of hydration,
bW o cadition of 1f Codlp, 10 ono dayiS8)} Codis inaroane the rato

of forporature rico end ecagep wé pontonn to ocear carlior, For
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a0 es s

odifiod cormt 4% vas oight bours vith 17 of Caclg ond duolvo
hours in tho pornmaol esngrota,

3, 8. SULPHATE RESISTANCE.

It contrituton to lower vesistanecs to m;zhat:av atiock
n all casos. Tho offoct will ®o moro in tho man‘k ma%axniag
lov amount of 3Ceo. Algha.

3,0, FRIEZING &ID TOAUING.

Conerote contoining mot moro then 23 Cacle pavo highor
rooi otenco to froceing cnd thewing they esneota uithout Coelpflh

et

0 WLUIE CRANGE,

Coclg incronseo the voluno change of eoneroto under
rofot caring as wel,}. ao dry curing. Leying chrinngo 19 gcmranp‘
ineroased by cddition of Caclgl®). Yate's ) novovor socs not
coFoe vith this view, 3;3 Coclg iecroaned tho cheinhage by log |
for coneroto @riod for & } GoY0. (25} o not sture loss vep rodte :
ced to oneesimth by the cidition of Caclp, |

3¢ 11 MITIAL SETTLOMEND,

Caclp roducos tho initicl sotlcant of coneroto, r;;‘;
28 of Coclp 40 eoneroto rofinson tho cottloment $ims to hols ehati
of congroto uithout c«ua. | ‘4).“

3. 12 RIS OF 507,

Coola An ooounto of 0,1, 0.8, 0,6 cnd L,0Y cosoloratos
tho oot by 88,18,48 md 0F mimutes, (25)




3, 13, RENIFORCING STEEL.

The stoel was found % o intaet in a conereto containe
ing upte 107 Caclp efter ono year, (37) In nigh slump caacrete
(6" to 8%) stoel showed rusting at early ages. It uas less COMPen
ared to the steel axposed to tap or distilled daters, °

.
- .

3, 4. BROSIVE RESISTANCE,

The concreto containing 28 Cacl2 1g noro rasistivo to |
erosive forces, then plain connrate(%% tho abrasive vesistanco
vould ba 10 fo 258 groater md ecovitation Pesiotance will incrow ‘
aso by 1007 oftor 3 conths,

3, 15 HIX. ADOPTED.

AB 1% is voll ¥noun that tho chemical accelerators holp
fo galn in early ond highor strongth, the various chonieal acoole
arators are caleium chlorido, sodium silicato {vater glans),
triothanomaline and other substences, Tho chonleal accelerators
used were oaleiun calordde, so@ium silicato ond sofian hydroxide.

ifér all these throe ascelerators the threo gifferant
proporiions of conerebe, vhich are nowmally upsed in praviice,
vore uscd with w/e ratios which gave a constant alunp of 27,




8. 3G, CUBGO TR5TED,

SGclly 13 cubao vore curel end Gooted oub of which,
1007 cubos wore momally curcd mﬁ tosted at on mﬁewa}.a
 of @ hrs, 12,&93, 24 hra, 8 doys, 7 dayo ot 28 dayo,

1006 ouabon vors noroally cured uith differont yérmtages
‘of worious dhoxdeal acecloratorn, . <

8,17, GUBE PRUPMATION.

Though the method of casting eabos Mave baom doccribod
in I5:510:1080 ¥ lbthodn of Yonto for Shrongth of Concrotod. Txo
short procsduro has toan deserilad horo £o0 8o 0 noko o SOlferafi |
iciont roport. |

Tho ccrent vas thoroushly olned By howd md otoped &n
8 #ilo oo as to give tho groatest poosibo undforlty in o
Doforiele Tho concrote wimor ot cvory mix woo »imocd with tricd
nix £0 a8 $o provent thy loos of unter ond cooont of tho rmin, Mo
mm% agevogote and vetor woro nixed for $ime varying £ron 6
ndmgtos to 7 rantos €oponding Upen tho proportion of eonwos ogn
cate 111 tho rooulfing eonerobo was wniforn in apponpence, Cont
iron couldn wovo nosl of por spoeification 18 dovn in 39:818-1000
Sha couldo vore £811cd 4n tvo layors ooch of & thiclnoss o |
Couldo wore thon viteated en tho stondard v&b“ai:mrs tablo forr v
a0,

3y 30 CURTG.

Wo Toot opechnann wro stored 1n o Poen, ed o hove
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m&ms‘ cir of oflcost €04 rolcotlvo bunidity, Mo wot pumny bags
voro vrcppcd round 1% for 24 hours, Tho tim vao countod £ron tho
tite of o841 tion of vater o the dry fngroilcnte, Aftor thie
poviod thaspecxma vero narted and romvcd Lron i;hé menids,
Thay wore sbuorged in cloen, i‘mah vator curing Conk mﬁ kept
in uoter for tho rogquircd :mriaé‘. Toots vore node ai: m meawal
of 3y6,7,30,28,2% o/l 28 Gays.

3, 19, TESTIRG PROCLIME,

Tho cubos voro tonted unfor univorsol 200 $m enripmu
goton %sting Dochino in vod condition nn por 15:1516:108), Tho
€1bos vore plocod dn oudh & woy that ths locd vao topliod to tho
oppoodto slfos of the euds at easty thot fo not at tho top end |
totton. Mo locd wan pppiicd continnouoly ot 83 rate of MO ket
0Qs C2 /00, 1.9, 2 tona/min for o O cobo 111 it couls custoin,

tho recfling boing Witinoto lozd.
2,80, REBULID.
94804 2o (o) Lalonm Sl ort s

Tha recults ovo glvon In tolda Moo, Op¥ ot 8, Tho
grophs of nornal oircgth vorouo Gonpressive strength for Yorw
fous porcontagor of Cacig hove boon ohown in Fig H08. 13,14 ond 15, |
Folleuing vora tho difforont proportions of Caclyy thich Horo
Srict W/2,%, 28 , 2 g 8Yn cmproves as the porecatoge by
migm: of conents By addition of Yfaf Cocd2 to o concroto oimos
1¢ vao found Bhot tho inoroaca 4n otwonnth vorias Ceen 18,27 %o
2% 78 ot tho d of 3 doyo Y Gl R0 757 ot the oud of o oy,
Mo stroagth fnerosng &ﬁmmaau ns thy nse ineroaton ond Botwoon
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JATNE IR 55
CALCIDM CHLORIDE A8 ACCELERATOR

Mix 131V/213 w/e70.45 by veight ALl cubes are € sizé and read.

ing npramta the aversge of
3 cude

' tmfmxrm stmmmvm VT
5.0 4000,0 4468,0 4765,0

£322,0 2800.0 3300,0
Ks 0.5% 2893,0 3280.0 3610,0 39150 4370.0 4780,0 8070,0
A 174,7 1161 08,8 1132 9.2 1068 1064
3} ®.7 6.2 758 2.2 97 9.9 We4
X2 Lof 2120,0 8555,0 3008.0 4100.0 4546,0 £O:0,.0 5290.0
A 1M, 1263 usg 189 132 128 UL}
B %8 74.3 820 862 95§ 086 1LL1
Kya .58 2300.0 3790.0 470,00 43,0 4730.0 5185.0 S4M0,.0
A 1¥2% 1258 1233 12¢.2 118,28 116,32 1151
B 694 M6 8585 LT 908 109.0 118,12
Xiy 2,08 S800.0 4095, 0 4375.0 4600,0 4990.0  5350,0 8880.0
A 157.7 I.B 1328 133,83 1.0 1.0 119.2
B 748 850 9Ls H66 4.2 112,85 119,2
Xas 2.58 10,0 42%0.0 #4885,0 4540.0 51000 B478,0 57880
A 1s8.8 151,83 1560 M08 127.2 1228 1218
P en2 86 M2 DLE L72 Lo 121.5

. 4w

cudes,
(1) Mecﬁrﬁﬁ"mm as & percemtags of corrasponding

(B) Aecelerated strangth as a percentage of 28 days norn
cared stramgth of plain mgcrtta, ‘1
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TABLE NO.7
CALCIUM CHLORIDE AS ACCELERATOR

Mix 1:2:4 w/c = 0,80 by weight All cubes are 6" size and reading
represents average of three cubas,

*

Sr. % of Normal Strenétl: in P.s.i. .
No. Caclz ™™ 3qxys Bdays 7aays  *W0days Ades 2lays _DBdays,
Vo __ 1665,0 2085.0 2430.0 2880.0 3000.0 3260,0 3§00.0
Va1 0.5% 1836.0 2325,0 2780,0 010.0 3275,0 3520,0 3762,0
- 122,0 11,3 118.4 104.7 109.2 108,0 107.5
62,5 66,5 79.5 86,0 93,6 100,28 107.5
Va2 1.0% 1995.0 2705,0 3070.0 3300.0 3560.0 3910.0 4015.0
A 132,8 19,8 126,3 14,7 118,7 120,0 114.7
57,0 77,2 '87.7 94.4 1018 1119 114.7
Vas .58 23750 3010.0 3340,0 3560,0 8820.0 4070.0 4219.0
| 158,0 144,4 137.2 123,56  127.3 1250 121.Q
67.8 86,0 955 WL8 109.2 1162 1l2l.0
Vad 2,08  2770.0 3360.0 3580,0 3870.0 4070.0 4280.;0_::4360.0
k1880 16L3 7.3 1364 sy 13L2 1246,
79.2 96,0 2,2 10,7 116.2 122,2  12t,6
VAS 2,58 3160.0 3610,0 3000,0 4000,0° 4220,0 4410,0  4500.0
‘210 173,85 160.5 138.9 140.7 135.1 1285
9.8 103,2 11L5 114.3 120,56 126,0 128.5
*4" cubes, |

A) Accelerated Strength a
normal cured strength,

S a percentage of oo’rréspondiiig

B)Accelerated strength as a ‘greeht o of 28 4
cured strength of plain cogerete.ag ° 478 nornal
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CALCIW! CELORIDE AS ACCELERATOR

 Mim, %1316 w/o = 0,70 by welght ALl enbes ore 6% ol end rocfing
a@pm:smﬁa tha waaaga of 8 auban.

R . 8.0 M00.0 10360 1200 1570,0 2913,0
Zp3, 0,58 $220.0  16%0.0 IB6D.0 3C30,0 2830.0 ©395.0 £180,0

A mps 12,0 107 1367 34,3 N80 70

B gy 60,4 800 0G0 DRS  1957 307,90

Ko LOS . 2430,0  578D.0 3050 20GL0 85000 25050 £320,0

| & isLe .2 268 1m.8 1288 b7 1152

| D @0 . 7D 854 0ARD D04 107 1138
Reo 68 mgm, .ED00.0 8570,0 24,0 m..a_ff’,ﬁ?m;s £730,0
| b mpp M2 0.0 ML 1L BAZ UL
B/ gpg . OGRE £8.2 63 27 Une 1wl
Xpa 208 . 10850 28I0.0 S380,0 £600,0 2300,0 00,0 Z000,0

/L wps | %00 15,7 1.5 &0 22..6 22L0

- #,6 068 W75 g0 e 1258 I8L0
Ryo 2,88 tomp,0  ZKD.0 BCI0.0 ZF0G.0 S360.0 200, fﬁ

| 5 igma 07,0 0.0 7.8 0.1 183,0 1230
o3 | WLe 2 1160 24,2 1658 193,0

g8 w’a Zazcagut £ awmo

) Accolervalod strongth
1/ Soweel. gugos ﬂmﬂs mﬂﬂ o pazecatoje of mmmwmg

/ B) .{mt:le?mcﬂ ptercagth oo o potoon r..: i
/ capced otecanth of, pzain wpmmtef%g o« @ aﬁm o
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i i

S cnd 28 doys Mes in Dotueon those porcentogons, e highop
poromboego 16 for the rlchor wix, I¢ 15 also clear fron theso
rozults that as tﬁa tays of normsl curing goos on inoropsing

| the pereontogo gein in strongth over nomnl cured aw@gﬁh

vl thout aeeslorators goes on decronsingy though tho styength
at ony day end for ony poreentogo of Ccolp is alvays Sere than
plain concretos Ao tho poreeontoge of Cnelp cllod’to mix goon
oh in¢¥oasing tho percontogo goin in gi;mﬁgth increansgos

in the seio pottorn as for the lovor porcontoge of ealetun
chloride, Addinp XJ Caclg tho percontogoe goin in otreagth over
noyaal cured concreto verios from 3283 to 33,98 o% tho cnd of 3
doyo and 110 o .78 ot tho ond of ZBedago. Mditien of roro
coloiun chiloride inoreasos tho strength tut inereaso in streasth
aftor the addition of 25 Cocly foos on Gocreasing, She qunur:.t |
pareantage of Coels io n&umi:mi: 23 The galn in strongth by
oddéing 85 Caolp ot tho cnd of 3 cayo varies fron B27 o 008 of
2B.-d0y strength of ploln eoncrote, 20dny strongth of plain
conerete vill bo ottoined new about 7 Says by céing 28 Coclz
~ for lomaar comereto. o tics mquimﬂ io tove fqéﬁ;‘:mr nix,
Tho rolative cost by ofding 3/28 Coclp 10 tulco thot of the
richer ulx, and also tho ntrcagth of plein sicher nix 40 nore
ap coupared %o aesploratod conaroto,

Sodlun stlecte (fag f103) Mown ao woser plano woe
olso noold an an nceelarutor Shough 4% 4o genorally usod for
earfoco opplication to fopart tho hepdnoas, Tho semp porecntogos|




BOBEZI uILEJATB AD ACCELERATOR

uiz 2ai¥2:3 v/e =0.40(y uclgat) ALl cubos a¥o € oiso onfl Ponfing
repmsmu eworage of mm euha:lﬁ

B 2082,0 5300,0 m‘,e 2620:0 -m:‘ia.a 4ED6.0 47060 ©
- KDY 0,63 £205,0 20750 89,0 7.0 4198.0 4070,0 46030

A 110,06 320,3 X0Lg2 06,0 03,0 037 W20
D 400 %8 .8 T 070 980 1020
Rpg %08 ££30,0 5100,0 5iG0.0 SBE20 4203,0 4773,0 &80
A 170 0,7 064 19,7 W0 1052 W62
| D 50,0 €50 736 OlLG 0.4 0.3 W62
Epg L83 85%0.0 azem 308,06 €008.0 G3£0.0 4670 &I, )
4 izs.7 1M0 103,86 134,31 103,0 B2 1073
B 820 OO0 7408 &L1 92,0 1023 107.3
¥pte B.0F | 2600.0 30060 £364,0 4118,0 4GDO,0 <E7G.0 5083,0
4 3330 80 i3 2 L7 WGE o7
| , B 536 €4 746 BGE | B0 1046 100.7
| Tps 262  2884,0 30490,0 $30,0 42680 40900 W0 83320
¥0,3 122,82 116,83 12%0 14,7 U8 19,7
2.6 7L8 80,8 €17 972 WY a7

L= " HESEY ” M

4% gubane

{2y Fmeaz,cmw‘s ot 3! o Gopo of
nazood 1°ot mmmﬁh? o poreeatope o manpanﬁm

{5 &ceeiomtcﬂ phpcasth ot o poreentone of 28 daye
2ad otpeapth of plodn eomaroto. e nowasl

i ‘o

e
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B8ODIU SILIMTE 8 &QGB&ERA‘EGE

m:: 352¢1 ufe 0,00 by weipht, A1l enbes are 67 sizo ond poziing
mwaamta averaze of %‘as*o:a tados,

o »ﬁ" eubom
ﬁ) Ama&wataﬂ ﬂ&;’mrg&h on o m@em%mn of mx@oapmdma

no

sl aupch

ARSI

3&@3 (:‘ﬂays ?ﬁwxx "C1080y moya zmww %ﬂmm B ay0.

;;:; agm T Toral 5ﬁm&ﬁn ?cﬁuio 7
o, codien
SO _ BN
Vo e 1056,0 2085.0 2480,0 £310,0
Vp1 0';53 0,0 82600 EX00.0 22150
A 330,0 08,7 070 09,0
D FLO GO .3 B30
Tpe %08  1049,0 £35,0 27080 0.0
A ,e 1340 12 1033
P 588 070 0 BLO
Upg 160 | 21360 2639.0 £362,0 3160
| 5 37 10,6 175 3320
B .3 7L6 82 BB
Tes 2%0f 2000,0 2920 5008,0 10,0
4 1mp ke 120 1O
D B TRE 864 B&G
Vpg 2.80. %meamm 3100,0 $112.0
| A 149.8 Wug m‘.a Em,a
B WG TS 8 W,a

ﬁmm

3920& 3;0
330,00 3420.0
06,0 04,0
20,6 074

- S830.0 9E0G.0
130,83 307.6

Bd  £0.D

2438,0 23300

1130 3308
P7.2 028
88320 IPEO.L

‘ 137,0 315@5
| 100,92 m?sﬁ" '

3323,.0 806310
1208 138,39
03,8 10,0

B) Ageoleratod mmnﬁh 0o o pwmtasa of 28 ﬁwyn nosaol

nﬁmn;zﬁh of plam e&nmtm
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IABLE NO, 11
SUDIU BILICATE 4B ACCELERATOR.

| iz 15316 wie 20,70 by veight ALl cmios aro & sizo o recling
: poprosonts tvorege of throo fiiF} el N

APOIRIN e nai AT i

Poznal BUrength fn Peluds

| % 1050,0 1400.0 1020.0 1700,0 2030.0 2370.0 2313, 0
g1 0,68 1340,0 92,0 1710,0 101G,0 91eD,0 2286,0  2%30.0 |
108,0 106.§ G2 8.8 2053 032 1028
B 49,8 .5 7.0 8.0 95 968 02,8

Igp 080 1068.0 1830,0 1812,0 202G,0 2212,0 3330.0 - 21300
A 0.8 12,8 I1%4 1160 10,0 110.2 00,0

B g3 08,2 T2 Of4 o0& 1023 150

fna .68 1970,0 K020 1£00,0 2120,0 2330, 0 23700 0500,0
A 1.5 17,8 M7.1 10,3 A7 140 3030

B g 70,0 022 0LE 09,5 W0 X33

foa 2,08 3463.0 70G,0 1081,0 8206,0 2E30.0 BSGRO  2630,0
Iy b dons 1oLE 1252 C1B.s 178 . 100.8
5 68.0 Tl G864 051 Has %2 1096
| geg 258 16020 1970,0 £028,0 20,0 2416,0 2610.0  BGKI)
| A mos 1501 1204 380.7 1.2 30,1 340 |
B O7.5 DlL0 876 082 08,2 130 1840

P -y o T

| 2. fof
- 10 ﬁaaﬁﬁoa

4 y 1 &

[

© 4" cnboss

4) hecolozabod mmﬁb as o aem%gc of caﬁm i in
. perosl corcd otrcwthe At ' o &

B3 Accoloratod oteongth a9 a poremtage of 28 doyo pernal
4 &mgﬂm oi{ pm eonaroto,

v




0L-0-Y% 9:€:1 NOI130dO¥dILIHINOD 10

HLONTMLIS NO ILVO1TIS WNIQOS 40 133447

. Q1-O1d .
'GAYA Wi IDY. | +

12 1 o1 L S ¢ o

. Z
.W G
o X
: ° x
>
-
wn
—
N
m
3
Z
O
-
H.
< M p—
3 %
C T
wb,
| D
. (o}
O
)

.

R




45

voro tplod to £ind out tho incroase in otremgth of conerote.
The rommlts ore tabulated in tablo mos, 9, 10, oot 11 cn8 showmn
in Figoro Pos. 16, 17 md 13,

it vos fomd that by cddition of /20 Upp Slog, the
strongth dncroanss vorios £yon 8,84t 108 ot the exd of 3 days
ond 2,85 to 30 at tiv end of 2B.days, Tho otrengthr incroase for - |
eny Soy dotwoon 3 md 28 doyo 4 botucon thase poreontazos. Tho
richer of locnor nix has got nogligitleo offoet on tho poseontoge
coin in sbrcagth for any doy, 4e tho porecontage of Hag Siog goos
on incroasing tho poreoatofo streosth ales incroaszo; by cddlag L
llog Slog strength ingreanon fron 17,27 o 19.857 af tho md of
2B-dayo. By tho dition of 267 of Ueg Clog thoro 45 n gain in
stronith of nboub 48% ot the enf of 8 doyo. Tho ego inerocson o
poresntage inoroose in sironpth doercocos, onfl stremgth ot 23 days
for lou pepecntages is spproxioately ocmy as thot of plodin conerod,
The 28 day strength of plain consrote by cloing 29 lop Oiog io
attoinod in Gayp reaging £roo ILG to 38.0, The lever Cigero for
loanor nix ond highor for richop oiz, |

Tho A0Sion of 1 ¢o 28 Jsdivg Byfroxido $n comont esnce
poftio ob tho ¥imo of encting wrcluros tho cotting $imo to groot
axtent {20 Unoll refucon 4% to 6 oinaton). Tha offoutn of Dofiiun
hydroxido on eonprescive strongth of woncroto for the soa0o ndzes
vore otudled, Throo poreontages of /2,36 and 1 voro goloctod
for our purpess boeouss nors than A mandored the costing of caloDp




45

practicnlly iopessitle. Tho rosulls oro botulates in Totle mos.
12,13, cod 14, end gropho of copnproscive strongth vorsuo age in
dayo ore fhovn in fig. nose 19,80 me 2%

24613100 of 3/25) of Mook pove inercaso in otvongth of
6.0f to 12,87 dppending upon o niz. at 3 days nd Iu7deto 4,75
at o ond of 28 doys. HBighor £ ineroose 4o fw loenor niz. Tho .
gotn in otremgth dogpostos oo tho ono in doys inevoaces, For lov
poveendased steeasth con bo tedwom oqual So that of plodn cmgmte
ot thy ond of 28 doyo. &8 tho ridition of Heoll poos on incronsing
tho ntrenpth goos on incrocaing npte 6o opfimmn 1ird¢ ol 30 45 40
farther cfided, than tho strongth goos on docroasing, o opticnn
porecntige acn bo Salkn a0 §%. L84ition of I HeoR govo on incooe
ooo in otregth £rom 16,70 to 82,080 of 3 deys ond 6,70 to 16,00
nt 228oyo. Adoitlem of 1 givos o ineroase plrongth upte 7 dayo
Agtor this 1¥ 3o found thet tha otrompth attnined 1o leoso then thot
of concrote having 3/40 Nool, Sho 28.8ay strongth of plain concrotc
wao gttcined by ofdition of 3747 HaoH 4n days ranging frem 18.5 o
12,3, th» lowor valuc 1s for loowsr nix,

It vas obsorved $hat lemmey the niy grontor the £ goin
in ptreagth for all poreontogus ond at all ngos,
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BODIGH HYDBOXIDE A5 CEEMICAL ACCBLERATOR

Mix 1133243 w/e = 0. 480 ght) ALl cnbes are 6" size ';d readin
, g 45ty walg reprasents gverage ﬁ hres cube

:::w.&i 9625,0 2065.0 3998,0 37550 430.0 47,0 4840.,0
A Y068 7.5 7.8 BL1l 13,5 W58 1037
B 55,1 64,4 74 788 87,0 99,4 1037
Koz 0.785  2780.0 BI185.0 3800,0 ¥W.0 4260,0 «875.0 6100.0
* 4 apg L8 ML) 117 6,8 | 1wz 270
3 57,7 648 738 820 8,8 1023 107.0
Ees 1,008 m.e 3e58, 0 3975.0 340.0 43700 4840,0 5030,0
| A 1187 s‘fm‘a 113,68 118.7 108.3 08,5 1057
B gaz .4 750 B2Y 9L7  06L7 105.7
* 4% cubes,

(A) Accelerated stresgth as a percent éat LOr a1 néi
nornsl cured strength, paromiage ¢ Fponting

{B} Accelereted strangth ga & percsntage of 28 days norsal
_ - cured stren;th of platn concrats, i

o N L ARSI
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Mix 11214 w/e ™ 0.60 (by weight) All cubes wre 6" size and read.
mg.mremts average of three

Vel .08 -

Vel 0.75%

Veg 2,008

"u* cubes,

{A) Actelerated smth as & percentage of corresponding
strength, .

noIRAL

(B) Aecelerated strength as s percentage of 28.days nornal
cured strength of plain mgarntw‘a nd

16&.6 2120.0 M¥0,0
1875,0 23en,0 2600,0
13,7 11,2 07.0
8§37 67.6 4.8
2100,0 2800,0 2810, 0

i25.0 117.8 1187

- 80,2 7L8  H0.5
2146,0 2560,0 2897.0
127.8 1:,8 119,0
} 61,8 73,6

83.2

10¢.6 106.9 08,2

3000,0 3860,0 3482,
3260,0 3530,0 3640.0
08,7 18,2 104.3
93,4 DL1 1423
3510,0 3870,0 3860,0
118,0 18,8 110,7
VLS 11,0 110,7
3640,0 2730,0 3778.0
1213 14,3 108.2
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8MDINM HYDROXIDE AS ACCELERATOR

Mix 15316 w/e 20,70 by weight A1l cubes are 6® sigs and resding
_represents average of thres cubes.

Ur. Bok NorTal '
Nou Moo A e e e
Yo o 1060,0 1400.0 1625,0 1720,0 1930,0 2135,0 2513,0

Zol 0,508 11800 1565,0 1770,0 2000,0 8090.0 9400,0 D492,0
| A 12,2 L2 28,2 1162 18,8 N30 2077
B 50,0 67.2 764 B86&& 90.2 18,7 7.7

Ipg 0,758  1270,0 1630.0' 1878,0 2100,0 -2980.0 2480.0 - 2607.0.
A 1209 1161 153 1218 18,2 168 12,7

B S47 7.4 8L2 9.6 ' 9.6 107.0. 2,7

Xeg 1.00f  1388.0 1700.0 1065.0 2180.0 2320,0 28650 2600,0
| A 1820 12L6 120,8° 126,2 ' 13 120.6 - 116.6.
B 8.9 73.4 56.8° 94,2 © 10,2 M40 6.6

M* cubes,

(3) Accelerated strongth as s parmtaga at mrmspmdiﬁs
noraal oured strength,

(B) Accelerated strength as a peircetage’ of m-d:?s mmaz mnﬂ
stm h of plain conerete,
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Qe 3y IUTROTUCTION s

o oven curing of tho eoncroto cubos £alis inte tho
category of tho nocolerating nothofo, Mis nethod 45 switablo
for prodicting tho strength of tho nosmally cured eangroto,
fov hourg aftor nizing. ﬁvm though ;:'%her methods 1ike ctoe
curing, oclecteic curing ore ogually ;c:fi‘tw%vo, ¢hey aro timo
consuning end thus conpnrativoly ancesncnicol,

s Be
802 ko Rewdon,

In 19G6 Profs, JoUl.l.Ring vorkcd on this prodley, ot |
Quoon Mery Collapa of Loadon. Ho publiched Tocults for O hours
of curing cnd rodificd caving for IO hours, In 196D, [1.0.Pondio
published his thoolsn on tho chort torn Coots unfor puidarso of
Prof, King. Ho ploo uocd thin tocamigno, howovor, ¢ho curinn
vas ¢80 ab difforond ﬁmpﬁ:‘nﬁn}?ooﬂmy&") (8) conciudca that
tho 28.day ohrength con bo preffoted within £0.7 coptetuty op
vl iz & 200 1bo./0qsdn, by thio notholl, In 2901 Altroyd
omgisned tho conclnaton roached Wy Prof, Iing.

Tho publithed dnfornation on the curing mothoed
d3f2orp 0o Pogoardo e nnimn Sempornturo $o vhich tho cabyo
ccn bo cubjoctcd, Prof. King(22) uochd £00% for hto vostt though
o ototcd that 1BC% orm dleo bo wocd as oo cltomative Soapore
olupos Subooguontly Ordmcn, Ranam‘w el &!moyﬂm’ usel IBGPp
o tho nomtenm Somporatazo. Hhovons Doveal®) hao vesied with a
nedoun Somp, 0f 2809C.I0D roacon for hooping ¢ho tcaporatero




U
(WO |

of I06°F noy Bo thot tho Dluo ecaomt hoo acn‘: ca op¥irm SCopove
otazs of 2867

% hon boon fowad that Obd Cozporotupg of tho ovwen
aoaourod By o oinclo thempmotor of Sup vould pot o B0 corrood
onoy Doeraco tho tonparatuso d4Xforcalo An tho evon DRtuom
thoe hormanolor d o navsey hoerlooalol fpoaco Poluoca cublo |
otoelied nbove oac onothor ooulé bo ¢allto lorpo 4o tho ooFly
otanoo of hoodingy oo Sho hoobcd cfr tenfio fo #ioo on tho Cop.
8y, tho tcaporaturo chould B nooturcd of obloast fs”om}‘ pointp,
%o corvoet Lor ﬁm.nu tho topornturo oo geoph mgpmﬂ by €ho
oven neEufadtuporo comdd 10 uocd,

o Fooulto given by Psof, Kingy Ordnon, Alwoyd ond
othor Golly wth eoch othor ced oxo poprodusod in Pigupo Hoo.£3
2o 23, Tho cooll ddfforoned in tho pocuilo ooy bo Guo o oovoral
poccono cotio of ShCl orode

(1) Do teaporaturon in cono encoo wor GLf¥owent.

{0) Dagforoneo in wedting $imo,

(3) Tho eubso woro clop of @4€foront cftos,

o eoneeoto culno cured ot 2009C 4o m cir oven fop
84 hours gavo opprordnatoly Te0cy pornal euwred otraagth(®l,

o otecagth con W Lurthor aesoloratcd By cddition of cdiciun
Ci%opAdo, 6 uno found Ghot $1n cubis contatning 8,60 Codlg
"petnired I0 houre 0 cchicvo (0 Podoy pommol cured otecaglih
of plain comb ceacrotos (B)
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Ty cqproseton vill nol havo offoct on tho atrength
of otronger concgwoton, A ety cubd night £edl by aggropoto
gooeturo, vhilo ¢ho corrospending low obmagth accolapated eabo
d.opt £odl Shrough tho wortew, Sny Sesh of thip natepo con only
ba ppcidadcd on thy bosio that moréor £clluxo YBo pecdordneat
in bih tooto, Hhen 1% was strongor them tho 7 “+eqpato 4to
- oﬁ‘i’paﬁ on mrmg&h vao groatly dininished 0 L Gould cons
godvo that tho Gro Soots vould pivo neaa}é ¥no gee strcagth
for o conevoto hoving o vodk agpPOGELos |

 Tho patios of 7-Aoy otraapth o ooeoloratcd gheonsth, |
g BB-8oy ptrcngth fo accolorated pipcngth for gravol ond
cruched gromdto vas practically a for oteengiho bolov 4550
to £300 1bo./oqedn, ) Por highow strongthn @0 groniSo boing
ni:émgm;* con umh,sﬁmé aoPe gbpessos end give highor rooulSo.

Foy thio mothod of cusing ﬁma 48 o clight ineroury
in tho everald digpordlen of $he romulto compared vith tho
othor mothods, Thouwth tho disporoion ol 28.dayo 4o 1stio Loos
thom at Zodoyn tho oono <usvo oot By usod So2 oy oiso éi‘
spodineno providod tho opocinons wood for toth Losto garo 4dcate
fook, Tho norndl cvzod olrcngbh of o 49 cubo of B3-doyn oca
peclidetod £ron o 4% nceolovated ecarcd cubo, Mt tho aecolorstcd
cabs pircugth of o 4F aabo ocomnet by unocl Yo profifet tho PB.day
otecaath of G5 oubd, '
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Tho bluzo sonent Boo pot opfirwn Yompoyataro for IBLW
(85°C) vhoreon tho high alunine comnd givos lev ponudto ob
highor Scaporaturosts ‘

Follouing conclooions o W0 dorived £roo (hn invooile
gobions carzictd oud by othes vonhoro,
(1) Tho noruol ofpcagth of eoaerolo eon o prodieted S0
agoolorntod ooweanth vwith £OF corteintys ()
(2) Tho 0 houzs of oven curdng givos (g noamiran euring
condtion, {0 '
(2) Tho cuboo capcd ot 1poC8 for 84 hours @von pprode
natoly 7-day mmal oteeagth, ©) |
(4) ccaont bos no epprocioble effoed on 2800y shronsth
prcifction, For 7»fcy tho offect will bo duwo %o
differcnt olrensth gsouth in oorly aew,,m&
() 8ico of tho eubo hoo by offoot on olrength upte
cooo 1deasog P (I,
Q6D NIX ACOPED, o

For Chio vork lally 23 diffcecnt typon of winoo OO
cBoptcds Tho worlobilily hao got tho offoet on tho ocorprascive
pirengti, co 8% vno nocopory o hogp 4¢ oo throughoud tho
cporinonl. Thio veo othioved by kooping o slump of 29, Tho prop
ortion of £Amo to coasnd agamegotos afl vfe rotlon wore dhonged
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Lo gol the oizos with vido ecage of comprostive sircgih, Tho
V"f:!]ﬂ rotdos varo vorded fran 0.40 to 0.758 ty voighd o no
eovor oll possiblo Sypo of mirzoo uecld dn Dngineoring econoivoce
 tiom, Tho proportlan of £ins %o COOPLS CIEPOsAtos veo variod
Lrom 1.6 ¥ 2.6, The difZoront gygga of mixzosn cﬂup‘kcﬁ. are given

- 4n.7eb10 Ho.30, Tuo 7 ond 2B.Goy,of oudk odzos in both tho
units aro aleco given in S ocoo t:abloq

4ol CUERS Tu8TED,

360 cubon vore ovaa cuwcd ot 00°C for poriods of
G heo, 12 beo ond G2 beo, 2l como of S woro carcd £n vator
oftor 1t hod attained ¢ zoon tomporciurcs

4,8, DOSCRIPTION (F OVLU,

4 bot air ovon nemafecturcd by fmorlom Instruncal
Cos U.8:4, wos ool Tho oven 40 dactn 48 Pig, Uocdod, o |
opocl ficntions of tho ovan oro oo given Dolerte

Toltego 200 volto, |

Haltoao 2000

Copocdly G0 ©.£%.

Teopspengo  (D9%C %o 20000

4.0, CURIG PROEDUND,

Bolg oo houw ofte? cdning, %o eubss worg ploancd in
o1 oven pxcrioudy brousht o o toporatiro of PG Bom cabo
veo covored vith m w:?ﬂﬂf Weoncol plato ot tho top, o olban
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8 Jolnta v oocied vith yallew soil € pofucs tho croporte
Liteal aﬁ radotzoo G0 o odnfimm, Y09 dootn ond vealilotors of tho
oven u2rg elocch od fons neos by oven woro ovilebod off ao 4%
van mgtgg Iy Tacfivo end 0xdnen’® hat i ¢xion ©o omtraet
0 r.m;z P Cho cabc, Tho ovenm was rought o a’toporate
ugn of 25&03 vAth o porlod pouging £vom 2 hours*to € baurs o
& nizaton, of a caeh rato Shat Co% teuparature was cttoined
in g8x0t Dour 0 ¢ho fingd Scuporaturc of $00%C 4 coemd

Lorr 2.0, tho Pato 0f pico of fomporcturc was 5°C por threo
niratos, Yo gemoral tomporotoe $imo paltlem 4p ohem 4n
Liguro 087, o tcoperatuaro wan bopt eoncimat o tho 2onoin.
ing curing pordofl, Tho eubss vore pooved ot o ialoyvals of
G bourp, 32 bours ond 24 houes md oteippeds Tuo ¢iboo vago
cllcucd o cool undor a £oa for o peried of /2 by, vhich Wil
lovol Covn tho foporcturo of $ho eulo $o roon toporatare, They
Qa0 woro tagted for tholr comprossive otpemgtd, Pho poriod
of G hovrs caring vas chooon oy as to £ voll within Y oo
ing chlft of O Mhurs. Tho total hostin cyelo vas 7 kours, oo
Doncro cnd 0mnenf® choucd .ot 6 toup caring glvoo ¢ho optie
] oonlilien, 24 Ioueo earing posled vas colcoted oo Baz'.oBom(:g}
cicvcd Ghot cooolorated otecasth piven Py Bl aared
obecastle E€ 7edoy 0BRCpth 40 fovnd 0 S0odcy otreasth een bo
obicincd by uoing o stenlesd camvo plotied by Qoment oo
Gonota Accoedoticn, Too potiel ¢f 19 bwars uos £alootcd Co
£ind %o pelcticn Botuoca Gho noturity b oEEcantis of S oven
Qo cozercto of 946 e nogptare,
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&y T TRBTTIO PROCIDIRG,

Tho eubop voro taoted undor Univoroal 200 Toa Coapres
ooten Tosting ficohdno 4n dry canddtlon afbor 4% hed nbtained tho
ot teaparaturo. ihg cubao vopo placod in puch o uay Chot o
locd woo applicd to tho opposito oidon of the cubon of ooty |
that 0 not ot tho top ol totton ob o contimens ot of MO Iy
oge /oin. 811 4% could cuoboln,

4,0 TEEULI5

Ao cipocdy orplclacd dn caping procciund hweo mfﬁcmr
pordodn of slng vero cloptcdy nenoly otcnasG O i, cyoloydd In
cad 8¢ he, gycice o rocilio aro cAved in Zoblo Do, 210,17, A
30 end plottcd in Piguso ot £3,2) md 58 | )

4:8:.1:  Tor G hour curing (ho poeodorcicd otrcasth toaps o 2of-
abton ¥ @ %5520 vith ot nosodl carcd otpcasth, Moo

z 1o tho Cehp cocolorated oGpcagth dn pebels ol ¥ L0 tho 5307
ofrength 4D p.o.is W0 polotion § © IO zw o8e0 £A%0 o doto
safficientdy w0l ad gca B2 uced on 4% 40 moro eoavenicad Ohem
£iwpot, |

Pron Pigero Do.20 4% 40 ¢locr (o6 ao S nomnd olrers
0\ dncponcon ceoolopated slreanth cpooc.cd 00 porectogo of
tamnol otecagth dneroosen, WO proportion vasying &n o vACH rfuoige
of 800 to (20 for E3=doy0 =i <9,0 ¢ €A% Mp ¢ho F=Coy otocagtly
4o lovce voluo 40 fop Sk leaner ofn, o graph of peaoioratod
ObPCAGth vorous Dowask OUPeRct S0 0 otralght 1400 for loy




FIG.NO. 42 200 TON  COMPRESSION
TESTING NACHINE
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strengths upte 2000 pis.i, From this graph 4t is possible e
predict the strangth vith an aecuracy of # 300 1bs,/sq.in,

To f£ind out the increase in strength as compared #o
normal cuting for the sme psriod of ¢ hours 1% vas not possidle,
8o the cubes vere tested after & hours of water curing, The
results are given in Tahle No,19 end plotted in Figure No,20, The
relation between the normal eursd strength and pocelerated strene
Bth 1s a st. line, The sccelerated strength expressed as pereent.
age of normal strength vas found to be incressing ss the normal
strength increases, the varietion being from 1853,8% to 308,84,
The higher value for higher accelerated strangth 1., richer mix,

To find out the effest of gain in strength after oven
euging the cubes were further cured in vater after it hed attained
the Toom temperature for 7 days in water, The results are given
in Tatle No.22, The graph of acoslersted strength versus normal
cured strength is shovn in Fig, ¥o,38, and slso the griph of
acoslerated curing plus 7-days normal cured strength sgainst
7»days nommal cured strength &s given in Figurs No,.48, The pere
%age galn in strangth in 7.4ays as compared to accelerated ;t,r::’lh
vas varying from 153,85 to 210.0% The higher value being for the
richer mix, whils the accelersted strength + norzal cured strength
vas less than that of ?.day normal cured for all mixes snd is
approxivately equal to 7-days strength for richer wmiz,

4,8,8, In the results of 13.hr oven ering 1% vas found that
the strength increases in the same order ss it does in €.hour
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caving, Tho rocallo aro givon 4m Tablo llo, 17, The poouitn

of oceolovated ofevcagli vorcuo 7 ond 23-0oy nornal ctsongth wao

plottcl ap n Figuwro Ho,42, Tho rolotion botwoon tho mahaée

ceecoloratod ntrength ond 23.0ny obreagth 4o Loumd %o D
7 8 04,0 P4500

thoro ¢ 2 138 he, osedlopated olronath
in p.8.4s

Tho aotoeleratcd pieength vhon oxprooocd ap porecatogo of
noroal obrongth voarief fron 85,37 to 83,20 of Y-y onl 4L 3 o
70,753 of 80+005 Curing, Tho imcroaso 40 not muoh ao comparod o
G hour curing.

Tho reoults of I-hours ovee euring cho conparcd with
1:-hours of nosucl euring oftor 20 bouro 4n rould indientos Chat
tho rolation TIilvoom thoso voluos 45 o iincar as oshova & Pig.llo.5Y
Tho otocagth golacd vasles £ typs of mizos 4B o PAAGO of 3C0.08
to £07,00 ol Lo aluayt nore thon tldeo 460 noranl strcngih,

Mo cuboo voro nomal cured in vobor for 7 dayo oftor 4t
Ded hef attalncd tho roea tcaporaturo. Tho rosults aro civan 4n
Tablo Mo.23, To graph of pccolorated ofircasts ogoingt oyrmol
curad ohpength oftor cocolorated euring Ao chowm in Fig, 9,87, Sao
rolation 1o o otroicht Lino chouing $hat ao tho aceoloralod sineagth
ingronsos $ho porecatogo otrcngth geincd 4o pornpl curing af'i‘m*
ovea cudng goeo on varylog freo 84,070 0 480 The otreasth vhan
omprosocd oo porecaltogo of Po0ny nomod capcd otrencth gove
vordation £ron (0,75 o 03,70 tat 4n no cono 4% 45 more thm the
=dcy notnal eured otrcagiie
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88,8, Mo reculto of 23 bourn oven curcd cubos are givea

in %oblo Mo, 18, Tho proph of necoloratef otrength ezainnt nosmal
etrongth vos plotled oo choim in Piguro o.82, The oircnpth
incpoase 1s not much ag compared to 12-hour ovon cuwing, Tho oven|
cwrod glrangth wos found to bo approximatoly oqual to 7oy
normal cuved obrongth, cnd 83,7 to £2:08 of tho B3-dcy piremcih,
Tho highop valuo for tho richor mix. '

Tue roealtis of d«houyn oven curing wno conpnrcd vith
ths Bd-hours notmal cusod ntrensth oftor 20ehours in mouldp. Tho
goin 4n gbpongth ag 1% 40 eloar £soa table Lo.82 vasion £ren
2727 to 3360 of tho nomnal ofrenagth. Tho results are alen plottod
as in Fig. fo.46 vhich 40 o otvaight dno, ‘ |

¢

The nOtWFLLy 60 Aofided 4o tho product of Sho 230 cad
Scaporature abovo eortoin Gotwm, Pop esapericon of ¢io pooulls
vith tho othor cntoting the omo dotum 0£-840C (X3°7) vao soloce
Yods Tho motuwitics Lor 6 heo, ond 128 heg ond 24 brs, of ovon
caring woro caleulotod cad oro tabuloteS 4n tablo Do, 83, "i‘sﬁlc
Do, 26 chous the accoleratos oteengtho obtain £ron Figurg Do, 234,30
end 32 for coloctefl 20-day nosnal strongth, Fop zoning tho atrongd
vag concidoecd of en intorval of GO0 pooy.de The accolorated 'nemc;L
vol ozprosgod ao poveontiage of E3-cay plircagth ong plottod rgatnoh
ogsy E&%{%&iﬂ 00 oot 1o Fig, fo.30, Tho rolation ig a stralight
lino ono end (ivo soporata oteodoht 1no for onch alrength, Taio
rolation con bo oxprosocd ap in o form of oguption ¥o8mx + g %Jf
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Besults of 24 h:m Gm cnm; &t mﬂﬂ
Walting Time. 1/ by,
Beating Timge 2 brs.
Qoam Tnow Uz hra.

0 8135 221,46 529  P5LE 4651 2083 958 67,3
A' MES ME2I00  BIXY  481L 3150 1055 75.6
7 mm 27,5395 22,6 408 2863 975 .02
> o576 1BLEZEZ 1961 4B0 WES 95 6LZ
B' M54 2167296 29,3 400 28,0 2§ 74,8
B 2508 183,12678  1S8,7 IM6 267.4 072 68.4
Q 246 WASME  LAE  WI! W60 820 56
Gt 202 43,0 2277 160,86 374 65,5 99,8 53,7
X o8 1552098 1550 8473 M54 100,1 €55
L ¢ 3,5 | 183,32 3633 2887 99,83 7.2
D' 2480 NI5528%m 188,21 85 :ES 93 TLS

249  189,12451 1720 8378 262,B HLE 6.6
§ ;78 12,7200 18,0 5416 DMLE 0”3 63,7
g' 213 ML2 1917 18962 5838 2367 1067 80,7
1 1% 07,8413 1061 037 215.6 1088 0.8
T 2100 M78@72 U6 3217 26,5 WLE 658
pi 1905 195,0107 1352 @56 1048 99.5 &,1

T 1886 11,4 1811 7.1 2837 20,1 87,8 55,8
W12 14,7 1505 1,4 2880, 2031 10,1 €6.3
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SHOWS THAT RESULTS TALLY WITH ONE OTHER.

61,634




| — i i
o : i ' R
g 750 ,
i
= (5001 .
% |
ol t
" ono -
Q b ;
. u‘ ‘ '
51 i
f [ ] !
U 500t ' ‘e
v ,
g , :
< o + . + . +
5o 1300 1500 2300 2500 . 3000
ACCELERATED STRENGTH +7 DAVS MORMAL CURED IN P.S-1.
FIG. B5 | : '
RESULTS OF G HDLRS OVEM ACCELERATED STRENGTH PLOTTED AGAINST
7 DAVS NORITIA.L CURING AFTER & HOURS OF OVEN CURING
i
3000 1 i
l
i
i
- 25001 ;
a
a
_ |
Z ;
. kooo{ - : ‘
Pt :
H
X i .
z‘ " 4
ul ! : .
| f ' ' :
g t ¢ + ! + '
g 10001 S C SRR
. ) I, {
" ’ ‘ F “ )
Z :' b : 4 v - -T.-. " . ‘ - ¥ ;
d ~ |
N ,t .
: 5001 ' ; | ~ . | , '
l [ +
' i »
: 0 560 10po 1500 2300 | 2500 3500 . 35p0
i .. . ACCELERATED STREM&GTH +/7 DAYS HORMAL CURED M P-S41.
‘ i t - | ' .
: | Fic.56 | ‘ 3 _ ‘
. RESULTS OF. 7iDAYS. NORMAL CURIMG ,AETER. @ HOURS IM OVEN SHOWS| .
THAT THE STRENGTH GAINED . 1S5 LESS THAM THAT OF NORMAL CURRD CUBES.




" '
)
0, O )
oy G I
n Q !
o < ¢
I
- .T - - ~ - -+ - wem—
} . :
Q
)
v oa- . ' -
« 13
. ~ 4.
uj m
4
Uw .
v W
: A
R . .
\ V)
< 8"
A |
q - |
Z e[ "
o O
7R L[
: |z '
- r.. T *
U' V) T
9] z
. Q4 ul t+ t
W 9l x !
B :
SR |
- N . :
14
2 ]
t} - . ‘ . . ‘ ,
J ) .‘ ‘
< z ‘ ’
3 8 ’ -
. . . : . , ; ,
I ‘ ’ ‘ T !
] , | !
U - - — — e + f— e + - 1, ‘_.T "—-‘L“'-—m - -
[ | - - * 2 odad + o + * - !~
+ -~ . ;~ - R 3 f 4l + +
: ' , %' |
+ OF . - — ; : ‘ ; ; ; "
: ¢ 500 1900 1500 2000 2500 3doc 3800
' : , ! ,
SR N AL}CELE!RATE;D STRENGTH 1 NORMAL CURED STRENGTH IN P-$-I.
} . I ,
} , , FlG- BT | ! ; A
-~ (ALRESULTS QF 12 HQURSLQVEM. ASCELERATED STRENGTH PLATTED adaiMsT
_ 7 DAVS OF T:orzh{w.\u FURING AFTER 12 MJURS |IN QVEN, ; ‘
Qa)m;suu;; OF 7 DAYs NORMAL| ChRING AFTER 12 HOUR]S INOVEN SHOWS THAT
N : v ' ‘ - ' S N
THE STRENMGTH GAIMED [S LESS THAN THAT OF 7 DAY ,NORN\A\L STRENCTM.
. : . i ' 1 t e A n)

-



83

poreatono of 23-dny stropgih © 4 ¢ B logy,

Tho valuos of constant A cnd B aFe given in Table 10,20
and for oach Zono o foparatc eonstents ore dosignatod, Tho valuo
0?2 A inerongen os the strength incroases and B ramatng almost
conptant for chy stroength. Tho inc?oé&é of L end B mth‘.’ otronath
40 1inoor, o find tho rolation cxaet tho valuos of & 20 B ohould
bo obteined £ron Pig. Jo.39 for the Imown vnluo of nccoloratcd
otreaglth,
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8. Lo ZTRODYCTION,

For o largo scole pro€uotion of procant conwwobo, 1% 4o
¢roquontly docirable to haston $ho ocuring procoss, molnly for. v
reacong, .

(1) ™o noulds em B rolonped 6o onrly as poosible, oo
ap to facilitate thoir Zroguont usego. This vay Gho eopital cost
can bo yeluech ewﬂiéumhly,

(2) To wwoid mteacivo storene.Tho finichod cxtlclos
can bo dolivorcd ¢o tho moxhiot oo carly oo poosiblo,

Some oecclovoting ond popdd horfoning chicrienls voro sl
of to ochiovo tho obovo nodd pumposo, bat tho offorts vopo futilc,
It vao eonalufcd thot of0m curing eem ba moro ofLoeMvAly tocd to

‘obtain tho dosipod strength 40 o CIGLl ©ino, |

o stoca curing procoss emm bo divaded fnto tro paxto
{1} Steen curing ot aloopphorte pz*essam ond (2} 8tom euping
ot high procouro.

Tho ofers euping ot atmosphoric proomro 4o @iea onoyy
Boauco not only tho stors e b preparcd oncdly, but mo eontrolo
Gro écquaw&' for fomporature, ol prooowros o cpoclol agaipacnt i
poquircd, cvea o conld dustbin el 50990 o ony hootlng Sovieo 1811
Losvo D puspecd.

Wmo ofocs carlng of o porticalor prosmso ¢on b oube
dividcd into taroo parto (1) Continuous lov prossure, {(2) Intore
nittant lou Prosouro end (3) Diph Procourc,




. 8

coai:lnnoua 1oy pmamm caring Lo perhapo ¢ho ooot

oezmnnﬁ. ¢al aothod Zor achioving uniforn curing of eonerote usdar
contsolled tcmporature end hunidity comditicas, Ting, 1% vill bo
Bost uua‘kcﬂ for nuoss profdustion. The concrote units nro eonveyed
fo o long tunnel for curing. The tunnol dooro aro kopt clogo Go
conoovo heot, In order o achiovo namimun of ficlcney vith thio
pro¢ass o 4oy ond night ohifs i reeo:mx:ﬂcﬁ‘m’o 2 thio 1o no®
poosiblo the vork 10 co arrengod that tho chargo conod oting of
opocial units 15 Mopt during night 0o, TS vey 40 tey b Dvoms
togeous o havo o longor earing poricd to oblain nogioun otrongth,

Tho Internittont Ylow prosowo euring 10 enrpicd out in
battertos (compartnato) of curing chanborg, Tho battorloo gro
ucsally donigned to tako o doyo oubput, 8toaning 40 escnend o
tho nd of day®o woulr vl often cut off ot Right. Cuplng cactbor
£o unloedcd 4n ncnt noming. This i en 4cood nothed 42 curing 2o
dono in ono chif( only, no tho produsis proparcd during day can
capcd ot night, % dooo not give good officlency, The curing
cheabors for O low proocures eon bo tuilt of concroto bDlocks,

#ho high proocuro cusing spocds up thoe curing procass by
nelntalning Bighop Stcaporaturos in tho Guring chcabors ead conploto
hurdd condition. In thip Cypo of curlng ¢ho nointenanceo of niddty
- 4p of fnporficueo oo tho high teaporatero hao o Condoney $o £lach
out ¢ho ¢ccent videh will rooult in loy conpreopive obpength, (29
Dy kcoping proosuro oo bigh ag 195 1bos/ogoline thoe Biaeko oca by
casficicntly cured within 4 to 0 howg cud vithin O bourg 8¢ altntan
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approximately the 28.day strength(1?), Hence in a day 1t can
work for three shifts, The equipment should consist of thick
eylinder or mtoclave to withstend high pressuires.

With the increase in pressure the strangth goes on
increasing upto certain pressure, Mengel 7 satried out.work on
small kpeﬁzmms and concluded the optimum pressure as 138 1bs/
8q.in, corresponding to a 5tempax~ature of 177°C, He worked for a
period ranging from 8 hours to 72 hours. 6xarkaon(77 foumd that
the optimum pressure varies between 110 Pe 5.1; "to 140 p,s.1,
depending upon several other factors, '

8.2, CURING CHAMEER,

The curing chamber¢1?) generally consfsts of 6'wa®
long and 3 concrete pipes lald horiszmtally (for low pressure
curing) with ailr tight doors fitted on both sides,

It 1s desirgble that the method of heating employed
should profuce the roquired strength with minimum expenditure
of cnergy end that all the units should be at the geme temperae
ture, Heat fed to tho chambors and generated by chemiecsl action
in the concyete 19 consumed by the heat lost from the ouring
chambers and that gbsorbed by the blooks, The losses can be
reduced to minimm by proper insulation, .

A3 gn alternative the steam produced can be injected
in the curing chamber, The heat transfer in this case will be Yy
condensation, Uniform heating is obtaﬂhad. due to condensation




30

vhich Schieo ploeo eopo popidly on tho coolor wnits, I2 tho ofomn

entoring tho curing chonbor profiucos ovor poturction of tho alp,
tha loscop w1l bo more, ’

5,3, BFPICIBNCY,

Littlo tnformotion 19 availoblo on tho rolotivo .effi.a.
fonedes of tho vorlouo prosowos in tovno of hoat poquircomat por
cubie L0080 of conoroto, ob it doponfls on noeny faetord. Ono
Aunorlean £ipn, in Cholp invootigotion ncréﬂ mmg'ehmmr of
B0 0,80, acpocdty, tad eaboo voro euwred st 390%C for 19 boups
folloncd by o Grying porled of & hours quoton that 85 ¢.£0. of
concroto eon Bo curcd por HoPy por doy, Tho averato coot of tho
f0l 40 046 ocat ( 0 myne) £or o obomdard GRE0®zIC® Dleck narlnd
ot obout B0 ecato ( 1 8o.) 2.0. Gho coot 1o 87 of tho coot of conde
voto cnd fop higd proscarg 46 uno found So B 560 of She coot of
congpato. '

840, OPRIIUY COLDITIONS,

Goey pomaliio oon Do obbatned ot cay proscuro Dy chonpe
ing otooning poriol 12 othor Laeters romgin mchonscd, Othor fnﬁiﬁfoz‘ﬁt
buch ag o, thopo of unito, cogrogatos mothstn of focking unito,
conclotcacy of tho ming uotorepcuent patio s fizynoos fyoaetion of
ocan ewo eonofdornblo offoet on otecngth,ond henes thono m’a%m
aloo affoed tho cdjustacat of otocing proocuro oand otoming paoriod
Woeno of tho oothad undto boforo ompacaro o otarm,pato of incmnnl
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e e

of tcoporaturo oaf $ioo requived Lo nmiran proscuro Oo dovolop
cloce offooto tho posullo,

W0 dectycld obrongth con by oMipinc? by hoving cicy
n2tiel tomparatuso ¥ioo ond highor £incl teaporatura, Highop
indtial Toporature rigo profuco lovor sOnenptho. Proleaged otore
ipg moy bovo oo civoron offoot thilo curfiadlcd otocing mé peoe
longel cooling 4o o bonofietol onv. Doleyed (roatzcas noy conpcasals
for o popdd Scaporature Ploc. ALl (hocs £oolors owld Do balenood
to obtoln o oo noturily, X0 troatacat o storticd o8 o 8 6f
onc lisur, o loos, affior nining, o Miior Soporatoo grchiicnd
uill conce lover obpcapnthio

Uhen tho gatn of otecagth 4o plottcd oooirst $ho roturity,
£¢ ip coon that coaepolo cured by oforn, vith o oloy 2npigial
tooporature rioo, gudns ptronnth olightliy noro Pepldly, 4n (o

indtiol otogo ond olovdy 4n 2 lobor ologo oo cotpozed o nornolly
 eaped conerot,s

o poooitlo emoo of o3 cdvorso offoet of veoid Initiad
tomperatare vao otudfed Yy Hoy, (27 > moatos Wo coet ol wvator
boforo nizing vhich cicht Do Solon oo ogaivalont to mebfocting
tho opacducas to o voRy Pepdd 1088iol Somoraturo plog, To esnciudcd
Chas o offeod 40 Cuo © voluno cheano o potess bydention, IR
tho ecmoab particies then mbjoetcd ¢ o popld Seaporaturo 2400,
uape (o dovclep cn inpornonblo cocliing, 4% vill pootofot Corthos
hydpotion. Sudh o cdoling 4o dovelopod 4 trlegaldtn alnfimm
bpdrasos ov nonfPicicat enlelea cphoto 4o procent 4n codetion.
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L

2 colubllity of calcion calphote doeroaoos of highor Sorporotun

&5, CALT 67 STRUDOTH ADTR STSRIILIG,

‘The obrcagth of opocinzan embjoctod %o a cley indticl
rigo of Vomperaturc i grooter thcn mormally ciwed concpoto
nftor 24 hours dus to tho onlen oobtaridy attaincd by ﬁéo WQ%
tho pbrongth of nornally euscd eaneRolo goon on Lacweaning of o
£agtor Pale, ond 1% boconoo oqual $> Giet of rtoon eaped eaneroto
aftor I0-12 doyo. AS tho f of 23-8cys tho otvemath of masnally
carcd cancpoto olightly enmezeds tho olmanth of rioor-curcd
concrolo, Stoms cuwring is not clvendogcano for coro then 7 64y0.

e soeand typo 4o tho initicl bigh slito of tcaporsture
ofter mizing. Curing Sho $4eoG £ov bonrn Shio rothed preduces
hichor otreagth then theb aaﬁm& L7 fiest nothed, Tt oftor
onc Gay 40 dyopo domn cad <ocs pol poctwen nplo coventh doy, L20c]
goven days thoro 1o o tcaltucy o zocdvor bt doos oot cgual tho
strcagth obtatncd by irot nothod,

W obrcagtho of conevole ralced dn Wmporvature ot ingd
aruclioto etio or Fopllly palocd fo intormzifoto fecporsainre of
S bighor Somporcdurco nflor a dolayeld ctart £olln Dotwicn thooo
o ontrouos ob oll ogeds
GoCy TIATURITY AID IRB APPLICATIO B0
ODIALD GIVED STSUGEH.

Gonerotio 0 tho oo alln o8 @10 o0 natastty hoo
cppsoziratoly tho smo streagh viantovor bo Mo coolinction of
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taoperatuso cxd tioo. (B3) Concroto oboyo Mo Lov provided

180 tcaporasturo hat not roachcd G0OC untd) 1 /8 ¢ 8 howro nop
300°C until 8 to G Dourn aftor mizming, Yhor cmmercto hos doom
redood dn tomperaturo mere ropldly thon cbovo, 48 £ollo o oboy
thin lav. Henge, this con B0 wood to obtoln tho Gosdred, otreapgth
in tho glvon Uimo having slov tomporatuzs pifo md ofljusting tho
vorioblos cuch ¢hat tho naturd¥y 40 obtalnct during thot tno.
hin odjustoont can bo dono ao Lfolloun,

Firot £ind out tho tco rogquiscd (o oblcdn Chin olromady
Ty mornl euwrdng, This tine mleiplicd Dy tho morapo Scaporaturo
vill ¢ivo tho notarafy fn O8hiwo equivcd. Dov o Svootnea® eon Bo
plomacd €0 obliain (hio moturdty by efjusting (ho vorioblon, if
Uimo Lo ghopd tho stooming con bo dneronntd oré cooling $imo
wchuocd, ' |

8,7 BFFECT O A/C M M/C RATIO,

tho cdvorne offoel of o popdd cordy tcopormturo vioo L0
socn to bo grouctor as tho w/6 enf A/C ratdo indreoasos, Emarwczg{%)
thoved that gvon olover Scaperatura gerficato oy B9 nesopbosy
vith high rating, Wb ¢hio noy mot bo of prootdend duportanes an
tho infarvior concroto rould not noroally B3 atecn ewrcd,

8.0, TIVECR OF AGGLIGATRS,

™o ogprogatos 42 growmd Linoly caodyy vould neb no
FA00Acan0, Thadn oot chovn up ovea ot comparativoly Lo Lot
olurog, o oboca eurdng heo heonful offoets wvion tho aggrogato
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40 ¢onpotied vhiolly aﬁ porily of @a_z-.e&nn eoptsnatc, Tk ei’i’ncf:
3o cppowent gt high prosouros them ob lov or atrysphorie
PEOSOUrat. |

Go0s TFFECT OF CRINNG,

A peplbehnrdeaing portiond coront shavs nosaad
inerogoo dn strongih, vhca vact vith non-Poactivo 0oaFogatass
If vanotive nogregatos o popféchordening ee—mt 4o used 29
Laos o groat dnercape in otrongth Cuo o o coro prousunced
sucenilics roaction. T 0£fect of Codin fo to Lurtkap comiond
abo tho hardeping, b Cho proporticncto cffoet o lapo Qs
thol obtalncd withoud Colae The bighotiuming ey=md 4o dvore
ooy effoetcd by o viso dn Yecperaturo ad tho pato of bydrotion
4o outgicically rapid of mornnd touporcturas.

o affoct of stesn awing on concats eontalining
gdag vorlos Wi tho Sype of ceact oof thofe eontant of grome
lated cless IU ocacon ofofning ond horoful offoet duo to lwadcletust
~ talpbug, Porilod Blost fusmonco comemds caot porncl inorcato,
- Buporegulphotcdcnont o clvornely offoetcd by Sempopataro abovc
<oPC cnd hos novdcam rote of hydration Dotuoan Z9C mf L,

0o 30, EFFCCE OV GIZ0 OF 8PICITN,
% noy o ocsourcd (hat tho rato o which tho koot 4o

aboorbed ot oay given inotomt 4o proportional to Sho oupfney
6roa of tho eonerolo predusl, Tho toporaturo Ty whieh opodine




10 valood WAL Gopcad on o ozount of hoot obeorbod end vaight
of concrolio, I nleo dopods on tho thomal mnm@ivﬁﬁy, Hemever),
tho nnin foctor 4o tho ourfceo avon: In £ial olabs AF tho avon
of tho ddoo o¥6 nogloeted thon the suv€aco oron 46 constomd
tiactover tho thickmoos noy bo o hones tho heating pato cheuld
bo pme for oll thiclmoocoo, tut Chot 48 not tho eaoos Tho thich
cleb hao got lcos pato of hoot abcogpiion, X6 dopends pol only
on tho surfnes aroa Iat cusfoco oroa por wndd volune of the |
conarotc,

.11, DREDIOTION OF UORIAYL STREIOTH,

In 3282 RoL.Loucal®d vomtnd out o polation totvomn tha
eesclopetod oteongth ool nosool otrcanth, Tho culog voro cmw‘
for @ houro 4n stomm of ofucphosfe prosours oftor 4 hourp of
valiing poriod, Tae polotienc ovo o Eammmx'

vELED R ¢ 107 Loz %ggig Cencal Concooto.
78 8048 1 ¢ 870 for 10410 Couont eonepato
, szw T 40 Cho coeolorated etponath 4o Abs/og. tn, cad
7 4o tho ooy ncmmcz}. cupcd otronsth 4n 1bo/oo.dh

quaa BUREIRAGE AID zmxaﬂmm HOVIILDT o

™o Jov proomro otora curing has Ms$lo 0f%0¢8 ‘on tho
nod sturo movescnt of $ho conepotos Tho Grying chplnkage 4o maw
1y rcduocd, 3¢ thy oyado 40 rootrieted to thad ouficicad foi
dcaculéing, thon yasd otorcso 4o BOCOROODY b drying oyolo 4o
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G ociveatogesan, Digh proooaro obcon camdng wedvcop Polr doying
¢hrdnlmze ool colofuro novcaeat o oll enccs,

£, 18, COITLUBINIE,

Pollouving conclusions ¢on bo Qopdvcd .

{3) Sho conamata profucls fxnudd not m. cahgooted o
B hipghor Somoraturo fop nlleoast (ro kaurs cLGov
nizings

(2) Tho naturily i for norncl exrod eoaopolo Qo WO
moplicd So tho conepoto having lov inilal SCHe

oo g4C0,
{5) & pcluvatica A chrinheno b nolotioo coveocal 4o
.} elsiviod W

43 In fnozocts of pomdotozns O calphoto atboel 4o
cehiovcd by this nothed,

" {6y By otoc caring, $ho esmopoto nflop 7 Goyn gedno
in otzength ot Looeor poto them ¢ nepaci el
€N, o

(G} Tho ewsoto penfucts enn b dolivorcd to tho
tariol on ko oeme Goy cftor O heo, of otoos cariag
ot 1885 peSuda

(7) T ecomcroto ould By vkl o0 caarded agataod
o Ciogerd cheal oomAey 46 vild evess

{3) 0 cplicoy prooonoo 40 Doteocn 320 papels Co XD
PeSsie Lor tho

pecdory otpcanth of o conopoto.
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- e

{0) Tond gtecanth 40 clvorcoly offoetcd By oleon curing

(203 Ac8Etion of Cedip bos mo cpprociablo offoct ca
coeclopating tho oizenth a AF tho dlodis c2o olors
onrode |

(32) Bigh covly otrength of high proscuro gluca cuwcd
conoroto wnito ave possenmls d

(30) Otocn @ipcd profuetn ore lichtor in colour then
0Z moiot cupch wndto,

6: ¥ MERTD MDUPEED, -

O (Fonn Gopted oo dvca 30 B0 U 2 o Yollo
Dos 20 cioe afcg B0 7 ol 80u0ny notnal olpcs(l) of ¢anooto.

8, 4% CULZY SOUTED,

Totolly 510 cuboo voro cuped by oo (ypo of curings
ouG of taio 260 oubop woro curcd of otoorphordo proosouros for G k3Y,
10 hroe oxd 84 hrog pencdning cabon vora eured in caboclovo
Zop O howrs ot proocuros 0f €3 PoOelfey €0 Pobolel 28 180 Pofodof

5,10, PCSCREIN 7 LIETRIOIED UGID,
8o 306 B BRArN Dirihg,

For otmoophoric curing ooy both nemufacturcd by
procicion cedonbifia Géo Uebls won uocle ™o thoca Dath 4o hen
Ao P80 110.6.3 md (48, To cpccdffentions of tho choes bath avo
on gdven taled, '

v&{;ggo 239

watto, - 8239
foporrge il




FIG. 52, ARRANGE M

ENT QF CUBES N STEAM BA




Capacity 4.0 c.ft. (tota)
2.5 ¢.ft, for cubes,
1.5 c.ft, for water.
Temperature range- to 100%C.
5.16,2, Autoclare,

For high pressure curing the sutocleve marmfactured ty
Oentral Scientific Co,y U.8,A, was nsed, The mitoalave is shown
ir¥ig. Wo, 5.3, the specifications of the autoclave are as given
belov,

Voltaze 10

Watts, imo

Max, sllovalle pressure 3% p.s.i,

Healing Surface Area 2.6 gd‘t.

Dimm, of sutoclave 6 I/<%,

Total capacdity 0.4 c.I%,
Two hoaters with thermostatic emtrol to aljust

PRTRARIIGS,

5,17, CURIIG PROCEDURR

The ecnorete cubes prepared ¢sanot bs subjected to
stean Just after casting as it esnnot withatond heat, The cudes
vere allowsd to remain in mould for 20 hours just as in the
normal curing 1.e, cwered with wet gunny bags, Then they
vers stripped off and put into & stean bath, The water in stem
bith was previously trought to tewmp, €OC before the cubes were
kept. The top of the bDath was covered so as to cure sll thefaces
equally, The top cover was pmﬂdn&vitéx two holes, one for stemm




FiG. NO. 8- AUTOCLAVE
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sutlet so as the temperature may not rise atove 100% and other
caa be used for tempersture measurcment, The wataer vas heated
eloctrically and its oiling point was rsached in spproxiustely
8 hours, The typical time«tenperaturs cuxve ie shown in Fig.lo.40.
Fron Fige Ho.40 4t 18 tlear that the temperatire rise g'cr first
hour was from 60°C to 809C while at the end of thwes hours the
water was bolling, The water was kept boiling and oubes vere cube
ed for a total pericd of 8 hrs, 12 hrs and 24 hra, The cube were
renoved froz the steam dath after expiry of curing pericd and
vere allowed to cool under a fan for a pericd of one hour, They
wvers tosted under a Compression Testing Machine,

The euring period of 6,18, and 24 hours were chosen
for the sane ressons as given for oven auring and alss for relute
ive comparison of strength betwesn two typus of ouring,

8,17,2 (2} fish.kressure Curing.,

The rise in pressure gives the higher strength upto
certain optimun pressure the reason being higher tempersture and
more latent heat sup.lied, Clarkmn‘” found thal eptirmun precse
ure is 140 p,.s.1,, therefore, thres different pressures below
this range were selected namely 60 p,o.d, 90 ped.d, and 190 D, 8.4
(all above atuosphere), The 4" cubss were put in autoclave: as the
capscity of autoclave was lirdted to hold the nunber of cubes,
The water in mitoclave was Just at roon temperature, The 1id was
closed and switch vas put on, The gtegs was formed in one hour
and the required pressure reached in next threc.fourth hour, Aftes
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tho total caping perded of € hours 4 catackavoy tho euboo vero
peroved £ron tho mtoclavo, cad alicudd fo ccol undor Lon Sor 3/Q

o howrs Thoy woro $onted undop compreooion tosting nacino,

5.18., RESULTS.,

To eomparc thoe inerenco in atrengih by thio méiha& 0o
conpevod to othor mothedn Sho semw curing poricdo woro chosdns
O hours veo stendnerd oyalo oo 4% eon B2 dono convenion(ly dn o
vorking chigt of O hows, Tho Pomults of G hyo, 12 hieg ond €4 hiro.
otoon curing opo given 4n Tablo Uops £7,28 cnd 20, ond Fig. Qoo,4d,
&8y A3 wospoctivolys. ‘

$:38: 3. 14 oz L)

In tho Gehp ayelo vhon pooulto aro ploticd cgolnnt P-40y
onfl 88«407 nomnal otrength tho rdlotion &5 opproziratoly o obtrolith®
linc. Ascaning 1€ Go 19 o oYroight 1ino, tho BooY £38 4o piven by
tho cluntiony ‘

g = 3,023 < 8300
thero x 1o tho © hr, ncoolorpchcd
| Sﬂsma% of ptorn cured concrato in lbo/eq,in,
¥ 45 tho £0.00y novmol obronsth 4n psbeds

Ap tho norneld o%reaith incronses Wi pecolorated ofrongth
oxprococd oo peresatngo of tho nornal abrcength fnarocoos ooolly 4n
o3l 9o encac tho vorlntion bolng £won 98,05 (0 8330 of Pedoy
el 82,48 So 0,80 of tho E3-80y olrengths Tho higher porecatane
in Lo pichor olns 4p epupawcd Go oven auring of oomo popied tho
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oteength 4o Loos. I% noy bo duo fo difforont Crcndond seactieon,

Rogulto of Gohoups ntocn owred cabas woros coapam& wﬁfm
tho reoulto obtolnod ofos tho nomally el cubog oftor 2 honm
in tho mould, ™o peculfo aro given 4o ““cxblc no@m eed Fig.lo,48
Tho rolotion 40 o qurvo convor wpvardo, Tho Fooults emot bo §
conparcd oo tho steength of oorly eses ofo not polfctic and nbly
%o givo vrong reocults, Tho inerocdo in obecagth obovo pornnl cwred
conoraeto varios from 14,15 to 3354,

Sone eabag eftor thoy ::ca abtoiecd men izc::spomm:*o |
voRo drmorcod in vator cpd Lupthor cured £of 7edeys in mopcal voy, |
“ho ' pooulto aro givea An Foblo Uo.33, Tho covolopaded curing sooulf
voze conparcd vith Sho inal olrconth of conspoto md found ﬁhaﬁ
tho rolation 4o noosly parebals oo choun &n Pigs fo.47, Tao POTGCs
néogo dneronso fa otrength 4n 7«0ayo abovo aecolorated ouring var e
2cd groo 85,68 to 210% Thore vao mo defimito trend oboud ¢ |
vardotion with Sype of iz, o rosults of mornal carcd culns oftes|
ptoon Gapefl voro coapoarcd with Pefoyo nenal ouscd, Tho polatien |
10 o oOpcight 1ino, Ag tho noranl otvength 4o inoroaccd tho poreoms
Sogo dnosooco 4o otrengih of euban olce inaroooon, the variotion
badng £rom 86,873 0o 06,00 ka% 4n o cavo 4t has aobiloved oqual
to noroally curcd olrongths

6. 38, 2.8, JR Fxn GIeX0,

Fron tho pooults of 12 houp m:oc::. e-as&ng ab atmmhorm
prooouro L€ vos found that thoro is dmoronse in otyongth of $ho
Ocno ordor oo 4% wos 4n Ghous o%oon curdng, thourh tho fneroaco




Waiting timow 20 brs. (m wad)
Kmating tinee. A2 hes.
mmningﬂ %inw- 1 hxe
L2 1cl)e B9
of ﬁltﬁrn mgci

1

2

3

4

5

€ A+ 29887 - ,

7 3 288 200,02 36 2326 4064 286,32 86,3 N0
g8 p 2250 158,2 2782 . 1961 4200 2059 8503 3.6
p B 2SI 12,7 2968 . 200.3 407 288.0 777 86,7
10 ® 1004 33,7 2678, 188,7 SM96 267.4 7.3 80.2
11 . 1906 1537 2464 175,8  3932 5O A3 48,6
g oy 1300 9Me 2T 160,6 FEA 2665 SL2 M4
15 x W& 84,7 2WE. 1650 72 mS4 BT 3,6
w'mg 6% 1150 8571 182 3633 258,7 €27 456
m.'ﬁf 1930 1958 267 188.1 ME5 me.2 T3 554
16 ¥ 1888 1327 2451 1729 3578 2828 V68 567
¥ s 12 831 240 1580 M1S 2ALE S8 3.6
18 5 72 754 1917 1352 3338 2357 56,0 322
19 ¢ 1208 - 85,0 2072 M6.2 W7 226,90 HLS Y
o ¢ 1386 De.s 1917 1352 5756 154,8 702 488
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n gigenath vao nod ouch oo conpored Yo Gehour curing, o ac2o0leps
ptcd otreapid omprosocd se porecatoso '@E the noraal sbronath incros
anao taolr vordation boing £ron 5200 G 80060 of tho 7=Goy otrensth|
mf 82,80 fo 75,873 of tho BB-0op strangth, ™o incronse fo stronghh
4o vore Shen that of wim curing for the ocmo portod. Tao roculin
vorg comparcd uvith tho nosnpl curing of the ocmo poricd cad glven
in Fig. lold, 'm indicotoo that oo tho nosnal olecngih incroccon
tho neeolorgtod stecanth oo poroontodo of Doral cuving vordos
Sron 200,87 to 022,00 Tho highor gola fn cocolopatod otronnth 4o
fov vichor nin, o greph 4o heving o 0dight enmvuturo ao Lndlontdd
in Vig. [o.4%s Tho conltor 1o mueh coro ao tho otecnglh of nernol
eusod concroto 20 no® poliablo uplo 8 doyo.

8,30, 3. 2.

For 8lehours curing it woo found thal wl lovss mornol
cnred otrenztas (upto €000 Abo/ogedn.) Sho cesclorutcd otecagth
40 lossos- Chea 10 7-loy noracl curcd otecagths Tho variotion
Daing of 303, £.0, otlonst 855 of Wo -0y siveagth in obtained
for cay nin Fopr tho highore values of norcal otrcazth £0 givon
roro then VAoy otecngth,. ™o esccolerated mémgﬁh gaihcﬂ in 38
bouzs vordon $ron (240 10 36.7 of tho ZB-4oy nowmol cured a%rena%
™o gocuito of £1 hour ofow euring uvero eatporcd vith those of
20-hour nomal ciping oftoy 20 hours in ¢ho mould, Mo Fogults aro
Sobulatcd in Pobio Hoo52s Tho otreagth vhen emprosccd oo porecatacd
of mrngd cercd cﬁe&ngeh voo fomé €0 bo vorying £ron £01,00 o
8528, o b ghos vciuea voro obbScined Lor bighor novrol cuved ofw
zemgth, the polntion totucea noranl ewred o aeaoloraticd otreagth
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pressures 60 p.s.1., 90 p.s.i. and 120 p.s.i. above atmospheres
vore soloctcd for stulys Tho Posults are totmlatod in Tobio Ton, 37,

30y and 41 zud plottod in Fig. Fog. 61 to &5,

5.30:2 3. Rosulto of m;-'em cubdng o3 €0 psal. shou Smt 1t gives
cpproximatcly 34,7 So 81 0§ of (he Tlay otroagth and 03,48 to G640
of 23-4cy gtronsth. Ao tho nomnl otrongih 10 increnood $ho c3ecion
oted girenih czpronced oo povecalogo of $ho mornrl otmenqth
fncronses. o gadn Ghear earing 45 coro Ghen 7 oven cmd oboon
carming ot aﬁmémwﬂc nolbals, Eoculis of eoodlozsicd caring vwors
csuporcd vith tho nornol ewring of tho oooo poried. Tio pocullo

oro glecn in Tablo Do.83 cad Figuro Do.L2, Tue oesclcrcted strensth
incroncas oo tho nomaal ofecagth incroccoes, Thio neecloratod otrengtd
ottalnsd éem azproasod as poreatoso of nornol Cuwping feormd Varyino
in o raaco of 18373 to 477 tho lorgo Pengo 40 €no ¢ waeortcinly of
negnol otrongth of corly azeo.

5. 38.2.82, Rooults of steoan curing ot €0 PeGolo ghov Chat 4¢ pivos
epproRinataly 4G.0F to 13,00 of thy P-doy otrcnzth ond 23,880 S
0207 of Co-doy otrangth, tho hiphor porecatono for She sichor Dix.
FPor Co«00y otrcagth abovo 4000 pet.fs 4% wan found thet in G hours
tho attalncd coro thom 7odoy chircnath, Tho acealorcicd atrcagth wvan
csaoparcd uvith tho nosnal otrcagth ef t¢ho o poricd tho x*cw:li:u '
oro gdven in Toblo Do.C9 ond Fige To.8%. 40 tho meonl otecapth
incronpos ooooloratod strongth gles incroncao 180 variation boing
£rom 230,60 to 4040 Tho hﬂgbgg' w,emaage is for Wighor rornal
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Temp, of watere maﬂa

N N
Mow oo oty M W

©
o
£ )

I E
nr
124
130
149
158

18 a0

62 1.0 82 161 4200

148 8,7 2571 1BL2 38R
70  &,7 272 M3 327

g7 6.2 2968 9,3 4070
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U T W0 WO a6
oesy 1868 300 2309 4631
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&r, Mix

Wsimg ti 1@
Henting tine
Cooling tine

Cubic siyse

m ixrn.
6 hes.

4%
Tenp.of water. 160,29C

Yo, Bo.

- ~ , " "
REEEEORY S0 e

EELLE

Aoe, Strongth 7~¢w &mgth m—-day atmth Acc.str-éth

i

2380
3140

5
1738

63,3 1917

OSSN

g3l 2 466l

16 2413

96,1 4200
o828 4064
1812 9633
™me.3 400
1,0 2B
1850 3478

ue.2 %2

233,9 461
188,1 9485

236,7

295.9
£86,3
256,7
288,0
200,1
245.4
226,9
8,0
26,2

114.0

08,2

4 98
%,

76.8
46,9
87.2
00,2
132,12

1087
48,8
78,8

- 110,0

82,5

0.0
a3
79,0
75,8




123

2 B

8 T

3 I

s 3

§ =K ; o0

¢ © 3500 S50, 6 810 539
7 P £A20 128, 5 788 . G&S
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3p 8 1720 1210 €00 | 32,2
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5,318,8,3. Roowlts of stom curing af 120 p.o.i. chou thot ¢ho
ptrongth compored to 7o8oy gives pbout 200 moro thon tho 7-doy
normal o¥rengih ond epproumincioly 28.dny nornal otrenzth. 4s tho
noraal strongth incrougos aecoloratef otrongth enprosved as |
poreontaga of tho nornal olrongth 4ncresses, Thy aecolorntod
pirongth woo comparcd vdth tho novnal euring of o oo poriod
end tho pocnalis ore clven in Tablo Do.d2 end Tige 00.865. Tho
necoloratel strongth cmprenscd ao porceamtego of moruol pircngth
vordos £ron 88 4o 607 X o highor porecntono for tho richor
nig. This curing poricd of G hours i 320 peO.i. abovo oSoooploro
(1.0 138,7 poseis abooluto ) govo tho onsinws siecngths
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5,18.2,3, Rooulis of stowm curing of 120 p«p.i. chov that ¢ho
pteongth compored to 7-day pives ptoud 858 moro thon tho 7-day
pormal obrength ond gpprouinotoly 2B-8oy normal girensth. 4s tho
aorual sbrength increapos acecloratef otrongth emprosped as |
poreontage of tho noronl strongth {neressaes. Tho aecol;:mﬁcﬂ
strongth wao corparcd vith tho pornel ¢uring of tho oo pordod
od tho posalls aro given in Tablo 0,42 rmd Tige 10,53, Tho
necolornbed strength omprooscd as poreonteso of morual strongth
varios £ron 8340 tv 687 X Mo highor porecatono for tho richor
piz. Tals curing porisd of G houss 15 120 p.f.d. absve atcoopharo
(Lo0. 134,7 pessis abroluto ) govo tho nowiouwn steongth,
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R

Ge X, In cold countried vhore tho Somporatupo in vintcr
rocchon sovorsl dozroos bolov soro tho m&n} io 8igficult
to.hondlo, Tho concirofto will £reono duo to tho lower {aaperawmrn
cad thavo will not Bo mpprociablo goin in obrensth. To ovorcsco
thoso d4gficuléten oithor eggrogotes ond watow oro hooted or oolt
or chonlcels are pincd with $ho conerato. In sovors vingor conflo
1%%on0, mathods 18ko hoating (1 ecoponcals do m)t. go Lar in
provenbing £reoning. |

Tho oot cormen practico 4o tho conotruction of Sonporary
hutting oxound tho projoctcd tailding. Thoelpr incldo noy bo hootcd
by cool o coko broslorn, Tho nixing woter i hootsd to L% mf
coneroto ndz 46 convoycd to tho cito in woll insuloted containors,
Taio nethof 40 oconenical thon tho vorl 10 comcentPated O,
'm}.muaﬁemyc{} Badldingo, hecvy otrueturon oft., thero tho eanepotd
volun¢ por unit of £loop oroa 40 onpll, o plmicture ¢ B projcs
ctcdl by providing doublo coulds Botuoon whteh hot aip op stcm 1o
btloun as coon oo tho concroto 45 casted,

Anothor nothod of donling vith vido ontensive structuros
io by procnsting. Procast conbors aro preforably monufoctured in
ccnrol chopo, using nechonicnl oquipacnt to octolorato tho hasdcd
ing of o conspoto cad $o doprovo Lt0 quality. Hoavy vanbern aro
caot in horisontol position on tho caneroto £leor noor tho placo of
tholr finad pocition mad oro protocted azainst £rost by cooll
Covatlo tcato vhich aro hootcd By coko brasfors. Tho oroeticn of
procaot vndts 10 inlopcndeat of tormporature conditioan, tho Jeinto
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boing neflo by perocncnt notallle or Scaporory voedon commootlons,
Roinforecd concrote jolinto ore usually enstod later chen woothor
mmmﬁ,m oro Lavour obliy

8tern or c;lls.czﬂ netholds of auﬁng guffor frer tho dige
Avemtago of sotting up odoop tomperciure grciicato during tm
procons of sotting ond £ron tho difficnlty of arplying thooo
rethofis to mossive pisueturos 1iko ecmerolo rondoy, Grop 086,

In ordor %o provent thegs diffienitios cloctzioal mi(n;%

of coneroto vas fivet tsicd in Buclcn in E2-73 bty Drand cnd Dol

nd 1% vas utilioed in Rupoin(3) o Jeoen(¥0) €o boot tho eone-
roto strmeturos. Tho carrant wag pasocd in frocily preparcd cones
oo o Govolop heat ocad thng aecoloroting tho prococo of caring,

Go2o PRILCIPLE

Follouing nottor donlo vith tho principlo on vhich tho
concroto Sreatacat 4o baocds Yot groon conexoto io to o cortain
amtont oloctroconductive cnd curron$ posses through {4 doponding |
apon tho veltozo gpplicd., Ouing $o the inheront rosictanco of tho

conercto ; tho cloetdle pouer 4o teengforned inSe honting cocordisg

to Julo's L £nd tho intomanl $6 poratyro of thy cold conereto
15 rnlocl, Thio noy B cupploneated So como ¢otont by heot of
hydration., This incroaso 10 Somporaturo cce2loratop tho eotiing
o popld hardoning of o congrote, o conduotivigy of tho
concrote fo tho olostsic currcnt 4o ottzibuted £9 the ndstnro
content of tha eonerole. Cuprremt 4o pooocd thrxough the grom

-~




affocts & Bocomposition of the voter by electrolyets, (9)

| Gﬁurt circuito., Leagitudingl or ooxd olcoetrodon ape odeple in

PR e s e o

conercto by intredncing inte It tus or nore poles, the eireuld
boing clooed by tho frosh concreto tsolf, Only oltornating
carront ecn bo nged for this purposo, bocause dirce: curront

G, 3, BIBCTRODES.

Usually tws Cypo of olooctivlos are uozd, surfoen
eloctrotos congloting of strdps of golveaicot a‘taei, d inCornck
oloctredos medo up of round oclool barg, put info tho coneroto.

Phen intomol oloctrodas aro uced tho tpoeing of

stirraps end roinforeszont hooks has te o ofjuctsd o provent

orgetlon gnd yiold rm cven dio%rilntion of teaporature, Pin
olectrofon or0 dncortcd into tho concroto in o {reasvoroso

¢iroction. Tioy oro cmall bors, wumlly nefo fren rainforeasont
BanNC,

o cleetrodon aro deoigncd for tho current cepeeity.
It voo fomad ot &£ curvent pasoing throush Sho cloctrodop
vas boyead tho opticus 1icdt, tho oloetrodon pot hooted orgosse |
fvaly c2f fikat tho conczotd drefiatoly 4n contoet vith tho
olcetzofdon ot hoatod £izat. This ohmis of tha intorior porgion
0% tho coacroto bleck $o tho offoets of tho currcat, as tho
bordonod eomeroto hao n poor confuctivily ond tho oloetrndag




are put out of tho edreutt, (M) Sono investizators, ©s24) phaved
that the current intensity in the curface électm&w should

not bao more than about ono emporo por 10 eg.in. (1.5 owpero por
8gslne ) (nd that for internul olectredes 4t ghould mﬁ bo moro
thon 1 amporo por § sdodn. (3 caporo por oq.dm.).

All calculations ’m tho Geningn of o oloctrodo scaeno
chould bs rogaxicd on rough omd opproxionto as thoy aro nedo vi
aosuncd valuog of tho oloctiverociotivity of tho conereto,
vhich 18 of tho oxdor of 3000 %o 2000 oln. por €n, per sg.é.

G 33, Hok

Tho olcetredos noy bo used in 81£foront forns coearde
ing Yo tho purpoce md typo of otrueturcs. A rogsards tho cotal
of tho oloctredes, my notal vill ko oqually officiont providcd
1% vithstmds tho conditions of euring. Ap poramo coppor 4%
vas found (@) that oo the cantact rociatoneo botwoon olostredos
mné eoncreto incroanes, a spall diroct curront paccoo, Golveniood|
ivon chooto aro sotiofaetory o quito chomp. (9)

G, TBIPERATURD PATICRI.

Tho cqleotric-trootnont of tho conercto i5 ehoreetors
iccd by tho verloticn of foporaturo. Tomporaturc rogicy varion
vithin wldo pouge during tho 24co fron guitehing on thy aarrend
until the coneroto hao coolcd dowm. IS oloo doponds on the
voltogoo cpplicd. Ao $ho veltoge cpplicd atross tho ppoeioon
Gooo on inereasing tho rato of Sampersture s4s0 a8 woll as the




nostic teoporature foos on incroasing o8 showm in Fig, Do.57.
LG 1oy voltoflo €.0.20V o €OV, tho temperature $ino QUEvOD are
aoczly horlomiol, Aftor 12 hours of treslment all curvos como
‘toaloco cad of obout 94 hours Fecchos the mininms SompozaturofS)

HAeeording f:o Duocd o {80) inctructiong tho tighost

- tzoperature of tho segino chould of no 'i:md amesgd, Lo nosgive
- obmeetaras R0VC, Caming tho Sipot 24 hours of boot Srostncat. Tho
Pato of toiperaturo Fios ciould b3 oven onfl Minited Co o nomiomn
of C3C/hour ubich eon bo inevocoed o D¢ por heur in o pocoad
080D, 2.0, 0LYCR 29 hours of Moot Sroctnent. Tho Surnticn of
£06ivo Sroctncal chouvld pot cmeosd 23 hours. Ths eosoling dotn
protocs thould lest LoF not loso thom 81 Bours. Thio will give
ca opoa counGing So £600-2600%Cshrn. 4 portlond ceront concroto
vadoh abrorbed this quentity of boat bef attotned 600 o OO

of o dooipncd €3-day oirpength, (34

i¢ (a0 otructures are hinnop, tho marinun tomporaturo
oAt chould bo £0% cnd tho timo voguired vill B poro. Tho
mabar of degpacs-houre roquiret for oleotrostrontront comprisse
of {vs portlonss. |

(1) That obeorbed during tho aetivo claotroeSroatnont o
vhich nay bo verdeld ao rosuircd by ¢ho cipeunctas
neoo vithin ouffieiecatly vido iimditn,

{2) That oboorbad during the cooling dota procans vhi c‘!ﬁi
10 o functlon of tho thoroal crisefvily, tho phago .
of tho strusture md noulding, the ineulatien
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cmployed, ond tho toaporoturo of tho surrounding
oh¥e

0,8, CICRGY COOSUMPTION.

Tho onorgy -concunpiton dopends ob Sho curfaco modull
of tho otsueturo, voltano and duration of tho t:mmt;mu As tho
voltozo gooo on ingroosing bath tho rofo b woll oo tho totnl
onorny peos ob incrooping oo indicatod An Figupo o, £8, AY loucr
voltonoo tho poto fo vory lov egnd ¢ho voriatlon in Gho onorgy
conouptica 40 alpo olights, AS highos vollogoo tho cupves
Boconio vory otogp. Ono particulor Looturo vos found that tho
engves aro that thoy poeond for ponmo Uino, diopping {o o gorloiny
pininwl valuo ond ogoin acconding £inglly rocching So o mdnicun
voluo ogtor £3 houra(®) ap chowm in Figuro [o.09. o cnovgy
conmmned aloos dcponds upon tho ofsuoluroge I Yarioo £you P
 to 180 K.M.H. Por cuble motor of coneroto $Toatcd So 200 KWLM,
por cuble motor Goponfing upon tho typo of swuctures,
Lovor Yaluo avo for noopivo slrueturon. I$ oloe Sopomds on tho
pupfocs eockficiont of the strusturo ono cuble motor of econerotd
vork with § noulds poquiros opprozinatoly 6 kileratto vhilo tho
poro woluno in 16 poulés end 28 roulds PoquATas 10 cnd 34 killod
vntto pospoetivoly,

CaBs COBT 5

Tho cdditionol cott of oloetrosconeroto vorios noinly
vith Che total quentity of conavatc $o 10 tveated rmd with tho
dotly output, An avorcao figuro 4o 25 to 208 of tho coot of
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concroto for o rogulor dodly output of 20 cubie motors with
s ninioun of 2000 cublo modors por yoors

6.7, PROPGATIES OF CONCRBIE.

3
[ ]

1% hoo boen founf {s0o Fig. Wo.8d) that 60 vaz.ﬁ' io
tha ap@mm voltago roquired for m oloctvo=conaroto ¢o attnin
onazima oteangth, 22 tho voaitage Lo incronced, tho e‘as:c:;‘nm;h of
the emereto goon on deoroasing $111 o mintrun otronzth 1o
rozchcd ot 100 volin, M ¢n invootigation® tho opoctrens
capch for 24 hourg, Povonlcd thot 4% gives roughly 7-4ay nopmml
cmed otroanth, ‘

For tcaolle otrenglh, tho mamm voltego uns found
o o ¢ volts ond strongth ves cpprominotoly cqunl to /30
of tho conpyaosivo sirensth for nlnost all voltezco ag{pls.cﬂ
cexoss contiol azseciuc:m(m (8oc Pig. Uo,G0)

Ty offoct on Pond strength vos found by easting
6z 280 tlocks vith ono ceatesl mild otool ©od (1/87 ddo.)
inported along tho longitudingl diroetiom, projocting 5° ou
ono oido mal 2'G7 on tho othor mdof®), oy vore mubjectcd to
pull out %oot in tho tensilo Sosting oochine of 10 fon copacity.
Tho load vhich producon o oldp of ©.00X wno called tho bond
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gbreapth of tho ennératm Thig divided by tho surfaeo aroa

of tho cabeded portion of tho rod gave the bond stross, Bond
strength goss on incroasing with voltage, roachos a mamimn
mud’ thon Lallo having optinum volfags os GO volts. The rosults
aro reproduccd in Fig: Do.6k Tho bond strength of aegm*oﬂd
vas loso ¢hen tho opdinnrily cured concrote, Thus, olostric
euring haoo got ca ndvoppo effoct on tho bond ﬂtr;mg{:h;.

Gy 740G, &,3,& nlin: G,

Tho deying cwinlngo dopenfio oh varicns €rotens raoh
ag typo of azgrogcto, olzo of tho azgregate, u/c rutio ote. Sho
rasulis indicato that tho poreentoso sheinkogo goco oo ﬂccraar:%«
ing vith ¢ rico dm vollano, This moman, if tho concroto spoci o
is Treatcd ot hichor end highor temporatupen, tho povecataso
sheinkole vould bo vory 1l ’

Ap ufe ratio rison, the rate as vell as the pamirun
temporaturo goan on ineresming, ood nay roach tho boiling point
of vator in cono eapos. Tho enoezy consurption olso inereasas
in Gha 8mo order ap tho tompopatura. -

If hoo Boon found Chat, pomoabllity goos on dogroasing|
oo the volteso goes on incroaging p %311 1% poachos qa optioun
Valwo R ot 110 voltp, aftor uvhich 1% pgoin pisos,
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6.8, DETBCTS,

The ptructural dooign of roinforoecd concrote tullds
ings to bo orooted in emﬁt&éwmcmw has to B0 ¢arefully
- checkod oaff often requires encadnents o tho shopo, roinforcoe
nont and noulds of varlous écmbawp tho typos of oloctredos Co
b uocd rd tholy opootng, con bo Gocidod upot oaly fn comnoate
ion uith Che dotatlef roinforgomont dpovingo, 4n ordor to avoid
intorforongy botvoca tho olostrodos cnd seinforessomt. Ao this
nothed 1a quito cxpontive in coparfcon with g tondd nothodo
i Tenle)dory mnniﬁwg proforcnco thould o given $o tho dhowmpor
'mdtﬁoam Thdo csm o cdvantageonoly cpplicd to otructuron waieh
are noithar Gso noocive nor Yoo plondey,

6«9, COICLUSIOND.,

| | (20)
Conclusieno obout cloctric curing of B ohin e Drumé

patdg Curt (24 ma piog, Govind Nos(®) eon bo camarioct oo
folloun i

{2) Swo pato of temporsture ineronso ond 4is moadmum
Voluc oro funetions of voltago for o £ined nixz,
w/e roilo and opacing of oloctsedon,

(2) T lomaor tho uip o caallor the proportion of
oond o oggreaoto, tho highor tho eloctsoe
roolollvity of tho coneroto,

(3) Conorotio mined with grovol aggrogato has hichop




142

thes oo eonewoto nized with broken stons for cay
£incl vl tﬂ/@: patio md cpoeing of alncizwﬁea,

(4) Tho oteength of cloetrically cured concrate, oftor
furthop. ntorago in olr gooo on ineroncing,

{8) Thoro 10 no dofinito ralaticn Botvocn naturity end
sbronpihe

iﬁ} For tho song novapd iz, md for cacller aggropatoc
o controtso of 4xy concdotencey has o hichor voslote

 ivity then a ceneroto of wot emolstenay,

{7) Tho cloctzperopintivity of congroto probtably vordocg
in voolprogal proportion o tho rotie of ¢he notdnch
oix .0, comcat {ocnd ¢ azgrogote).

{8) Thy nild otool boro plocsd ot richg mflon ¢ te
flov of curront in Wio elootricclly cuvcd ccacroto
bao no offoet on tha hoot gemorotion, in She
conaroto dus So tho posolag of oloetricity, Thoy
bohave as poGundont monbore 40 goncroto o for ao
clootricol curing is concorned,

(&) Thoro 10 o optimn voltogo for namicus otreagth
of olowtzdeally curcdl coneroto for o porticulay
pin, wo mptto ond olootrodoo opasing,

{10) Tho otecagth of olootrically eurcd coneroto viges
| uith tho plce in voltogo wpto opticunm rmd Shen
£o0lle bacly,

(11) Tho mominwa tonstlo strangth 1o obtatned ot 76°0,

3
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£12) o tensile otrength of the e..
spocinens iios boSween I/B So 110 of thne
_:f;‘?’ ~ gteeapth of aloctricnlly ecured conarote spooinenc,

(13) Tho bond pteength of oloetricelly cured coneroto
ofSer £0-0ny0 40 10oa Shon ¢thot of olthor votow
curcd off odp cupcd gpocinonn,

(14) Tho 210 ptool polnforcing bars ploaced in the Givooticy
of the ficy of currcat in the cloetrically curcd conde
proto &n tho oloetrieally capedl coneroto holp to dovoie
op noro hoot oo eooporcd $o that dovelepod in o cpoCe
inen bLoving oimilor G4noncione, with 1.8, bars ploech
ot rigut ongloo o tho flov of curxont md curod by
ologteial Sy wndor oindlar oenditions,

{18) Coneroto olabn upto 13" leagth con by suvod by mowno
of genorally availoble 880 volio pouer vith a proper
orronsocont of elootrodos,

(13} Uosinun poroaability 1o obtoined ot BOCC,
G, 20, [Uann sdonfichls,

Tho nizon cdopScd for CHio curing vith 4ts nofoal sive
gth nro piven in Tablo fo, 16,

Totally 170 culao waro curod of €0 volig.
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G, 18, CURLIG.

o oubao woro contcd dn tho wausl nonnoy tat in
voodon moulds o provent chaord ofranil, Tho oplimn voltogo oo
indgoatod by Prog. Govinf Reo (0} van €D volto for comproosivo
pteonyth ond tho eawék*nmm ob tho oz of B3 hourp atfcincd Ly
tho aados woro nook oboul Poom Scoporatare. In procont otudy,
calso worg eured Lo 84 hourt ol GO volto, Two thin galventood

ploton vose nocd oo cleeteodan, Tho ¢abos wore connocted in pare
1ol as shown 4o Pige [0,8:%, n0 o cupreat woo pasocd, Tho Sop |

#2060 vao covorod with o thin oot of v o provent reloturo
ovoprration, Sho toporaturo voo nonguped ov tho eonbro of tho
ouba ot o pogulor inborvcl of ono bouw, AU SRy cad of tho cuping
poriod tho couldo wezo oldrxipod cad cubdo allewed to cool Lo¥
holf o hour, Thcn, Shoy uoro Goolicd Sor R conproocivo
ptrongth, Goro vao Schen fo oo $had tho facos in vhich cappent
vao pw:ac& woro not undor naching,

Tha folloving honting eyalo voao cldoptcef
Undting e 3/8 hp,

Curing Sines m bcmmo
Cooling %{inQe

G, 13, BLOULTS, Totod 26 buuz*w |

G138, T rooulto of tho pocclomatod eusing are givon 4in
Foblo Uo,49 od Cooph Lo, 72 ™o curvos ore of oo noture oo
givcn by tho otoon ouring, Fho odeeagth ochiovcd in this enoo
o loso no compoarod o Bl-houy oven cnd oo turings As tho

nornol obrcagth vos incroasing, tho ascoloratod otrangth cmpronod

)
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1 W 2800 D267.0 4265 0.7 SO 347 89.0  78.7
8 Y 9400 29,0 4045 o860 G700 3.6 B0 668
3z 420 2986 4P 32,2 O 374 9.7 828
4 D 2182 1835 9360 27,8 47  333,3 6€5.0 462
5 0 248 173,0 3279 23L.2 4661 338,3 750 528
6 L' 2587 182,0 3300 2339 4611 3150 7.5 56.2
? J 2763 194.3 3295 2326 4064 2883 B0 8,2
8 P 1850 1.2 2782 196,1 40 MES 655  44.2
o BY ZI03 48,0 968 09,8 4070  £88.0 70.7  SLS
I E 1539 1152 2678 18,7 I8 2674 6L2 43,2
11q 1750 1918 M64 73,8 233  TEO 70.2 440
1mcy M8 99,5 2277 0.6 S84 2668 @3 9.5
13x 100 1055 2198 1550 MH7Z 2454 68,2 43,2
JMN 185 0.2 2571 15L2 9638 2567 70 8.8
155 1863 1310 2670 188,01 B85 2462 6B.7 2 ®@,3
F 1700 1,2 ME ITxo 398 2838 .4 5.9
175 1335 93.2 2040 18,0 418 2418 2,2 3,8
1B E L0 85,2 1917 1353 339 2357 6LO 28,0
191 600 4z MI3 el 0T 215,6 454 19,8
T B0 6LE 272 M2 32 2269 424 24
2Ly 100 7.0 D7 1352 2786 1948 83 0.0
— e e et e e

LA tamasdnee Y.
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oo porecatans of tho nornal ofrcenpth voo incroamng. The pexcent-
age variotion 10 mot¢ larpo oo conpored @ okhor nothofis, Tafo
givos cpproxinataly 42.8f o D475 of tho 7-day atroasth doponde
ing on the £roe vater omd npgregato Patle, ond 87,4 £ o £2,68 of
the 20-day strongth, he 20.Goy cuswo tokes o chorp turn ab
novmol otrength of 4500 pus. L,

6,13.8, The rosulto of oloetricsl curing voro csoporcd with
tho nomol curing of o sona poried, Pocalts aro gives 4n
Tablo Ho.¢4 tnd plotic no shomn in Pigs Do.72, Tho rolofion
io o otralght lino ono. Tho goin dn olrength over norogd caving
ip nob much oo corpawcd to {he stoon c2f oven ewringz, Tho geln
in gtrongth ovor nosool curdng verdes fron 480 o 150%.

o £ind ont tho offoet of Scuporoturs $liso vith tho
$imo, tho tomporature uvat noaturcd of en InWCER of ¢vory hlf
i3 hour for first fou bowra cnd thon of m imtorval of thyed
bouzs, T porulio aro ploticd mmd ¢howva &n Fipg, Don.02-00 &2
To compare vith tho rato cad vaxs Samporature yoached tha
grophe are plottod for tho conotent v/e ratios IS 4o found thaot
the eaniman tolndreture 30 goancrally roached In 3 o 4 bours,
The tcoporaturo Fise depeelo an'w'c: m.zi;io of the midx; oo thy
v/0 rotio doesonsos tho naticun Scaporaturo ineronces. Also tho
niniom torporaturc eioc 4o given Wotucon €0° %o 700 ameopt in
fou enuop, Tho menimmn tciporsture for o porticular w/e ratio
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H

dopendo on tho agprogete/eonont rotio, olco as the copgrosato/
couent rotio incrooces the marmimun fonperature dasroacec.

To fin&'au:i: tho energy eonomnel ot amotop vao
eonaaedod to the elreult end rocfings of eursent woro faltan
ot tho smuo 1ntorval of Sino os for Soiporatures s onorgy
vas colculated, Tho granhs oro plotted &n Fig, Mo, 7. Pirotly,
for fou ioum the curvo plros md 1t nttains tho pardmun valuo
at about 2 hours, Thon cwrveo falls wd aftor ¥ hours of curing
the onergy eonsumed remaing approminatoly osue. $ho rate asc wol
ao mapinun enorgy eonouncd dopents on the vw/o Fation, os the
v/¢ #atio docronses tho cnorgy eontuncd fnercagsos, Tho Afe
ratlo has got nagligitio offaet fop o particalar vwe vatio and
hente svorage gropho aro plottcle
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7o s BOILIDG YATEBR CURING .

Tha oubao em 2 canily curcd by (his oothof vithous
uptolato Scaporpnturo ond hunddity controllod curing rooms Tho hot
untor unito aro porsSablo. Doiling wotor aon Do obluilned by on
oloctrie hootor, o £rca o ofoca boller or hooted en g otove. o
oquipoeat 40 o oicple ong, o duot bin ond cclop goo oF ray othop
haating Jdovdco. Tho conporative cool 1o /0¥ of that of oven
cazring.

l'eny cothedo hove boon cdopticd uptil nov cof nolnly
fagy con bo diviced into two cateporios (1) looping Sho vator
boiling throunhout Cho poried of curing, (2) Looving tho culdo in
alxtight Scal ofCor tho vaber hias otoPtcd bolling. In thio eanne
tho tooporaturo ot tho ond of curing poried will not Do oo,

In 1939 0.0.Patch{€0) cloptcd tho cocond mothod dn vhich)

the cubas vore eurcd for 8 hours of 10557, the fingl terporatwre
boing 1787, Variation of conent, /e ratio, cmd gravel grefingo
caovcd a narlied offoet on tho atponglh of conerote. Por o chort
gengo of variation o v/¢ yatio, thw rolotionchip Motwecn w/e
ratio cnd stzonsih vas foumd Go otwaipght lino vhiceh topéso o
Bocono o cusve vith o vido rongo of variation in w/e patio, ™o

avope3o Poblo of 3.day obrength Uo O-hpur cocolowated stecasth
vao found to by 8,0 for nl) typoo of ¢omont.

In 3000 T00, Altroyd md Re0.81 th-0anfoy cupcd $ho
cabas Lor P-bours in wotor thich vao lept bLoiling througheut tho




1
»

ct
uq

. xe

mxs?mg pariod, o Fosulto of thogo vorlkars axo shown in Fipuro
Do.73, It 48 cloap that if pecoloroted obroagth ic lnow, 7 o¥
2880y nomol otrennth can bo prefictef Lron thin grophs

In 3233 Akroyd publishod bis rosuits coporntaly vhich
oo poproduced 4n Fige Hon.76 cnd 70, Uhilo ploting ¢hds graph
bo pssunod that Af tho rolotion botvoon scealorsted oteennth
esmmgaee oo perecatoge of popnnl obreagia o normal otrength
in o stralght ling; thon tho rpolatien Botwen rornal otweapth
md ececolorctod atronsth 4o o olenight 1ino,

In 3982 P.50ith cnd Chojoactd (8) caped 4o cylirndors
for 20 hours in bolling wator mmd Lound that eylirdors goincd
obout G0ff of 28-coy otrcagth. Ho obteined the following ralotiont

Bgz ® Do L.I75° OR

wiaro Bn 4o thy S3-hy aecolorated
obreneth dn 1bo. /0g.dn.

Dgn Ao Sho ewnpreonive soncanth 48 pe. el

ok

fasto voro earricd ont(®) in uvhich eubss voro mbctc
o 00koy of uplo Sour hourp Wfora boing plecod in hot wntop
cad beovahl gpto Wil Thoro opponred o B no pront digforonno
in tho pocadto vith $ico,

YQIQ% S4NT

In o study of tho offoet 6f timo of cuping(®) for
vorious pordods varying £ron 5Y4 bowrs o 12 Bours, Tho pocalio
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NORMAL 7 DAY STRENGTH IN P.S5.1.
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of this stedy oro chown in Fig. Fo.74. Fron thic 1% eon bo
obgorved that tho rato of inoroose of otrongth offer a period
of @ hourg io insignificont.

Tooto careicd out ) gor o poriod upto $5%/5 houro
shoved Shat o inereacd in ofrcagth £or onc heur dolay uag 57
coro than $ho 7-doy ofpenpth, ACSor © hoec, toro £oc & o

- no gpprocloilc incrponco in otrengdh, X2 ¢ Soosto uwaro oot dono
vithin ca bouwr $ho corrpoctica $o tho fingl Fond t0 050 nOGLLOCRY
ap ghown in ¥ laa U047l

Teoro vill © o geodanl ineponns in otrenzth an tho
teoporaturg of tho vator piooo £ron 600 to 30090, tat tho
differonco in otrcngth Yotracn £0°C and 100°C vao moziigiblo.

- o goparato CAXVOS CFO nocostary £or oach broad of
cczont 42 gecuracy 1o roquired within ¢ 659, Fig, 75 shows tho
ropults of mx.»oyam tho used oix difforent Cypes of ecsat,

Tho original cwvo by Alvoyd cof SaltbeGomdor vore
suporinpoccd by tho rosults ollolucd for differcnt aggrogatos by
Abzoyd vhdeh choucd that 4% prcifets the strcagth lovor by oboud
£00 1ba/ro.dn.For neerv®oey ooparato euzvoo thousld o dren fop
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oach papregato. The rooults obtalncd Ly Aoyl oro chistm 4n
Figs H0.7C¢ "

6 boo boan oboorved that tho gice of cubo heg no
oorkicd offact on ctrength(®,

Pole NDIPIED BOILING WATEN CURING.

Tho enkon holf ca hour ofbor caoting vas ploecd i a
(hosmootatically contvelled tenl for 04 houro. AS ¢ cnd of this
tine they wore ponoved fron tho tenl end with GCholy roulds cubdsp
usrg plunged inte boiling vator fopr 3% houra,

Yhen thoe concroto 1o 23 bouro old, thy eusing [ Zemi ol
Guro ecn be incrcaped ropidly withont horring ¢hy e~nerote, Uhon
thooo pomidto nro plottcd tho rolction 40 oo as that of F=dby
czzﬂ'aé-dw noymal curing og given by the Gonent cnd Goneroto
Apcoedation, Englond,

Tho vosults publichod by Aroyd ™ en micifichd Betling
mothods aro shovm in Uige Uoos 70 So £0. rig. 0,78 chous tho
offont of vorieuo typos of ocaend on tho glrcagth, Tho offoct of
cancat vas 1oos ob 2300y0, Figs U0 LD chous tho offoet of varioun
Cypos of aggrogotes on conprescive obwonnth of conarota, Fop
ceouracy Sho coprrabo curvos for onch egarogate chouls b a*mmﬂz
Tho offoet on cubo olzo on eonprospivo streagth 4n o%wm in Fig.
Hoo 774 ’i‘he' mﬁa hoo no oi‘fnc@ on tho atrength predietion 4F omna
oico of cabo 40 uocd An both tha pooults, The eaallor pico aro
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