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AMENDMENT NO.1 AUGUST 1991
TO

IS 78'1 ( Part 1 ) : 1975 CODE OF PRACTICE FOR
EXTREME WEATHER CONCRETING

PART 1 RECOMMENDED PRACnCE FOR HOT
WEATHERCONCREnNG

( Page 10, clause 6.z, last line ) - Substitute the following for the
existingmatter:

'S • ratio of the specific heat of cement and aggregate to that of wlter.'

( Pflge 10, clause 6.3 ) - Substitute the following for the existing clause :
',.3 In practice, the ntio oftbe specific beat of cement aad aggregate to that of
water shall be laken as 0.22 Ind T wa = T a.'

(CBD2)
Printedat Dee Kay PrinteR. Me- Ddai-lIOO15.IDdia
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Indian Standard
CODE OF PRACTICE FOR

EXTREME WEATHER CONCRETING

PART I RECOMMENDED PRACTICE FOR
HOT WEATHER CONCRETING

o. FORE W 0 R D

0.1 This Indian Standard ( Part I ) was adopted by the Indian Standarch
Institution on 22 September 1975, after the draft finalized by the Cement
and Concrete Sectional Committee had been approved by the Civil
Engineering Division Council.

0.2 A great need has been felt for formulating standard recommendations
pertaining to extreme weather concreting. This standard is the fint Indian
Standard on the subject and deals with hot weather concreting. Part II,
which is under preparation. will deal with cold weather concreting.

0.3 Special problems are encountered in the preparation, placement and
curing of concrete in hot weather. High temperatures result in rapid
hydration of cement, increased evaporation of mixing water, greater mixing
water demand, and large volume changes resulting in cracks. ,rrhe problems
of h9t weather on concrete are further aggravated by a number of factors,
such as use of rapid-hardening cements, handling of larger batches of
concrete, etc.

0.4 The climatic factors affecting concrete in hot weather arc high
ambient temperature and reduced relative humidity, the effects of which
may be considerably more pronounced with increase in wind velocity. The
effects of hot weather are most critical during periods of rising temperature.
falling relative humidity, or both. They may occur at any time of the
year in warm tropical or arid climates, and generally occur during the
summer season in other climates. Precautionary measures required on a
calm, humid day will be less strict than those required on a dry, windy
day, even if air temperatures are identical.

0.5 The object. of this code is to identify the problems of concreting in
hot weather and to recommend hot weather concreting practices which will
eliminate to a large extent the adverse effects likely to be experienced
in the absence of such practices, These recommended practices would
result in concrete possessing improved characteristics in the fresh and
bardenea state. The recommendations apply to more general types of
construction, such as buildings, bridges, pavements, heavy foundations and
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other similar structures, but in many cas,:s, such u maa concreting Cor
dams, etc, precautions given in this code will not be enough and additional
precautions will have to be applied.

0.6 Damage to concrete caused by hot weather can never be fully
alleviated. Since improvisations at site are rarely successful, early
preventive measures may be applied with the emphasis on materials,
advanced planning and coordination of all phases of work.

0.7 For the purpose of deciding whether a particular requirement (If this
standard is complied with, the final value, observed or calculated, express­
ing the result ofa test, shall be rounded offil& Accordance with IS: 2-1960·.
The number of significant places retained in the rounded off value should
be the same as that of the specified value in litis standard.

1. SCOPE

1.1 This standard ( Part I ) deals with the procedure and precautions to be
observed while concreting in hot weather so as to minimize the detrimental
effects of hot weather on concreting in general types of constrUction. such
as buildings, bridges, pavements, heavy foundations and simi.1ar structurel.

NOTE - All requirements of IS: 456-I964t and IS: IM!-I960S. ill 10 far AI &bey
apply, shall be deemed to form part ofthil code except where otherwiae laid down ia
this code,

2. TERMINOLOGY

2.0 For the purpose of this code, the following definitions shall apply, in
addition to the definitions covered in IS : 4845-19681 and IS : 6461 (Paru I
to XII),.

-R.ules for rounding off numerical values (r«JilM).
tCode of practice for plain and reinforced concrete (1MIIIIl rIfIiriIna).
tOoele of practice for prestreued concrete.
IDefinitions and terminology relatiDg to bydraulic cemeat.
'Clouary of terms relating to cement concrete.

( Part I )-1972 Concrete .ggr~ta.
( Part 11 )-1972 Material. ( other than cement and agrepte ).
( Part III )-1972 Concrete reinforcement.
( Part IV )-1972 Typs of concrete.
( Part V )-1972 .'ormwork for concrete.
( Part VI )-1972 Equipment, tools and plant.
( Part VJI )-1973 Mixing_ laying. compacrioD. curial and other CODItruCtiOD upcctl.
( Part VIII )-t913 Properties of concrete.
( Part IX )-1973 Structural aspectl.
(Part X )-1973 Tests and testinl apparatul.
(Part XI )-1973 Prestressed concrete.
( Pare XII )-1973 MilceUaDCOUI.

4
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2.1 Hot Weatlaer CoDeretJaI - Any operation of concreting done at
atmospheric temperatures above 40°C or any operation of concreting ( other
than Iteam curing) where the temperature of concrete at time of its
placement is expected to be beyond 40°0.

2.2 Cold Joiat - A joint or discontinuity formed when a concrete surface
hardens before the next batch is placed against it, characterized by poor
bond unless necessary treatment is given to the joint.

3. EFFECTS OF HOT WEATHER ON CONCRETE

'.1 Effects of hot weather on concrete, in the absence ofspecial prccautioDl,
may be briefly described as follows:

a) Ace,lIrGted S"ting - High temperature increases the rate or setlinl
of the concrete. The duration of time during which the concrete
can be handled is reduced. Quick stiff~ning may necessitate
undesirable retempering by addition of water. It may also rault
in cold joints.

b) &duetitm ill Str.gUa - High temperature results in the increase 01
the quantity of mixing water to maintain the workability with
consequent reduction in strength.

c) In&r,as,d T_tKy to CTGck - Either before or after hardening plastic
shrinkage cracks may form in the partially hardened concrete due
to rapid evaporation of water. Cracks may be developed in
hardened concrete either by increased drying shrinkage resulting
from greater mixing water used or by cooling of the concrete
from its elevated initial temperature.

d) Rapid Evaporation of Watlr During CurirI' P".;"d - I t is difficult to
retain moisture for hydration and maintain reasonably uniform
temperature conditions during the curing period.

e) Difficulty in Control of..4i, Co"''''' in Air-EntrainedCo1l&rtt, -It is more
difficult to control air content in air-entrained concrete. This
adds to the difficulty of controlling workability. For a given
amount of air-entraining agent. hot concrete will entrain less air
than concrete at normal temperatures.

Nan - A comprebeDaive note on the efFect of hot weather on the properties 0
coDCl'Cte ia liveD in Appendix A.

3.2 The harmful effects of hot weather on concreting and concrete may be
minimized by a number of practical procedures outlined in 5 to I. The
cIfcree to which their application is justified depends on circumstances and
alWl be determined appropriately.

5
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t. TEMPERATURE CONTROL OF CONCRETE INGREDIENTS

••1 The most direct approach to keep concrete temperature down is by
controlling the temperature of its ingredients. The contribution of each
ingredient to the temperature of concrete is a function of the temperature,
apecific heat, and quantity used of that ingredient. The aggregate, and
mixiDg water exert the most pronounced effect on temperature of concrete.
Thus, in hot weather all available means shall be used for maintaining
these materials at as low temperatures as practicable.

4.2 Aareptell - Anyone of the procedures or a combination of the pro­
cedures given in 4.2.1 to 4.2.3 may be used for lowering the temperature
or at least for preventing excessive heating of aggregates.

4.2.1 Shading stockpiles from direct rays of the sun.

f.2.2 Sprinkling the stockpiles of coarse aggregate with water and keep­
ing them moist. This results in cooling by evaporation, and this procedure
is tspeeially effective when relative humidity is Jaw. Such sprinkling should
not be done haphazardly because it leads to excessive variation in surface
moisturt and thereby impairs uniformity of workability.

f.2.2.1 When coarse aggregates are stockpiled during hot weather,
luccessive layen should be sprinkled as the stockpile is built up.

4.2.2.2 If cold water is available, heavy spraying of coarse aggregate
immediately before usc may also be done to have a direct cooling action.

4.2.3 Coarse aggregates may also be cooled by methods, such as
inundating them in cold water or by circulating refrigerated air through
pipes or by other suitable methods.

4.3 Water - The mixing water has the greatest effect on temperature of
concrete, since it has a specific heat of about 4-5 to 5 times that of cement
or aggregate. The temperature of water is easier to control than that of
other ingredients and, even though water is used in smaller quantities than
the other ingredients. the usc of cold mixing water will effect a moderate
reduction in concrete placing temperatures. For a nominal concrete
misturc containin, 336 kg of cement, 170kg water, I 850 q of aggregate
per m·, a change In 2°C water temperature will effect a O·'3-C change in
the concrete temperature (s" Fig. 1 )_

".3.1 Efforts ~hall be made to obtain cold water, and to keep it cold by
protecting pipes, water storage tanks, etc. Tanks or trucks used for trans­
portiDg water shall be insulated and/or coloured and maintained white 6t
JeUow.

f.l.2 Under certain circWDltaDCeI, reduction in water temperature may
be me.t economically accomplished by mechanical' rerrigerator or mhdng
with cruahed ice. Use of ice u a part of the mixing water is highly effective

6
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in reducing concrete temperature since, on melting alone, it takes up heat
at the rate of 80 kcal/kg. To take advantage of heat of fusion, the ice shall
be incorporated directly into the concrete as part of the mixing water. Con­
ditions shall be such that the ice is completely melted by the tim: mixing it
completed. Figure 2 shows possible reduction in concrete temperature by.
the substitution of varying amounts of ice for mixing water at temperatures
shown.

NOTa - If the ice is not melted completely by the time mixing is completed, there
can be • possibility of ice melting after consolidation of concrete and tbUi leaving
hollow pockets in concrete, with detrimental effects.
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4.4 CemeDt - The temperature has a direct effect on the rate of hydration
of cement. High concrete temperature increases the rate of hydration, the
rate of stiffening and generally results in increased water demand thus
contributing to reduced strength and to plastic shrinkage. Temperature
has a defini..e effect on setting time, and the magnitude of the olf,,·ct varies
with the cement composition when a set-controlling admixture is used.
The change in temperature of cement produces significantly less change in
the temperature of fresh concrete than the other ingredients. However, it
does exert an effect and it is considered prudent to place a maximum limit
on temperature of cement as it enters the concrete. Cement shall preferably
not be used at temperatures in excess of about 77°C.

5. PROPORTIONn-lG OF CONCRETE MIX MATERIALS AND
CONCilETE MIX DESIGN

5.1 The quantity of cement used in the mix affects the rate of increase in
temperature. As such, the mix should be designed to have minimum
cement content consistent with other functional requirements. As much as
possible, cements with lower heat of hydration shall be preferred instead
of cements having greater fineness and high heat of hydration.

5.2 In hot weather, hydrati ....~ of cement is accelerated by high temperature
Ind this acceleration is gel.' rally consider ed responsible for the increase in
water requirement of concrete. When the temperature is such as to
increase mixing water demand or reduc : workability significantly, water­
reducing and set-retarding admixtures n ..y be used to offset the accelerat­
ing effects of high temperatures and to lessen the need for increase in
mixjng water.

5.3 Any admixture shall. however, be used only on the basis of competent
technical advice or, when practicable, advance testing with the cement and
other materials involved.

I. DMPDATUR. O. CONCRETE AS PLACED

1.1 In hot weather, wherever necessary, the ingredients of concrete should
be cooled to the extent necessary to maintain the temperature at the time
of placing below ~C.

1.2 The temperature of the concrete at the time of leaving the mixer or
batchinl plant, may be calculated from the followiftl formulae when the
tem~raturelof all conatituent. are known. The actual change of tempera­
ture from the time it leave. the mixer/batchi~ plant to the time of placing
.hould be estimated, but may be taken u 2-0 In the absence of any other
information in this fapect.

• ) Cold water AI mixin. water ( without ice)
T S ( T. W. + T. W.) + r" W. + T.. JV••

- S ( W. + W.) + w. + W..

9
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b) With ice added to the mixing water

T S ( T. W. + 1.0 We)
- S ( W. + We) + W. + ~'l + w••

+ (W. - W.) T. + W_ T... - 79'6 WI
S ( W. + We) + w. + WI T W••

where
T == temperature of freshly mixed concrete ( ·0 ) ;

T., Te, T., T.a == temperature or aggregate, cement, added mixing
water and Cree water on aggregate respectively
(°0 );

W., W., W., W••, WI = mass of aggregate, cement, added mixiog water.
free water on aggregate and ice respectively
(kg); and

S == specific heat of cement and aggregate.

1.2.1 \¥orked out examples for the calculation of temperature of fresh
concrete, when cold water or ice is added in place of mixing water at
higher temperature. are given in Appendix B.

'.3 In practice the s~cific heat of cement and aggregate shall be taken as
0·22 and T....r•.
6.4 AFt frOID assessing the temperature of concrete mix by the formula
given In &.2» the temperature of concrete should also be ascertained from a
sample of the design mix. For this purpose a suitable metal-clad thermo­
meter may be used by embedding it in concrete.

7. PRODUCTION AND DELIVERY

7.1 Temperatures of aggregate~, water, and cement shall be maintained at
the lowest practical levels so that the temperature of the concrete is below
4Q°C at the time of placement.

7.2 Mixing time shall he held to the minimum which will ensure adequate
quality and urufhrmity, because the concrete is warmed from the work of
mixing, from the air, and from the SUIl. The effect of IniX'cr surfaco exposed
to the hut sun should Lc minimized by painting and keeping the mixer
drum yellow 0'- white and spra) inK i. with cool water.

7.3 Cement hydration, temperature, loss of workability, and loss of en­
trained air, increase with passage of time after nlixing. Thus the period
between mixing and delivery shall be kept to an absolute minimum. Atten­
tion shall be given to coordinating the delivery of concrete with the rate of
pJacelDeDt to avoid delays in delivery.

10 
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I.PU~ PROTECTION AND CtJIUNG

'.1 ......... ... FW..'•• - Forms, reinforcement, and subgrade
ahaII be sprinkled with cool water just prior to placement of concrete. The
area around the work shall be kept wet to the extent possible to cool the
a1IITOWldiDI air and increase its humitJity, thereby reducing temperature
rile and evaporation hm the concrete. When temperature conditions
are aitical. concrete placement may be restricted to the eveninp or nilht
whm temperatura are lower and evaporation is less.

1.1.1 Speed of plaument and finishing helps to minimize problema in
hot weather concreting. Delays contribute to loss of workability and laid
Co USC ofadditional mixing water to offset such lou. Ample penonnel .ball
be employed to handle and place concrete immediately on delivery. On
lat work; all steps in finishing .hall be carried out promptly. Delays in
6aisbing air-entrained concrete pavement in hot weather may lead to forma­
doD. ora rubbery .urface which is imp<*ible to finish without leavias ri....
that impair the ridiDc qualities of pavement.

1.1.2 Coacrete aball be placed in layen thin enough and in area small
mouP 10 that the time interval between COIIICCutive placemma is reclucecl
ad vibration or other WOI"kiDs of the concrete will ensure complete union
of adjacent portioDi. If cold joints tend to bm or if surfaces set and dry
too rapielly, or if plaItie shrinkage cracks tend to appear, the coaaete IhaIl
be kept moist by mCanI of fog spraY8, wet burlap, cotton JUts, or other
meana. Fog sprays applied shortly after plarement and before finishing,
have been found to be particularly effective ill preventiq plastic shrink.
cracb when other meaDI have failed.

1.1.3 All placemeD~ procedures shall be directed to keep the conaete
u cool .. practicable and to eDlUre its letq and hardenio, under tempe­
rature conditioDi which are reuonably uniCorm and, under moisture concH­
tioDa, which will minimize drying. Concrete, whether delivered by a truck
or otherwile, .hall reach the fOnDI at a temperature not higher than 40°0,
aDd whatever is practicable.baD be done to minimize temperature increue
durinl placing, couoUdation, finishing, and curing operationa.

1.2 ....... aIICI 0Iaia1- Since hot weather leads to rapicl drying of
coaaete. ~rotectiOD and curins are' far more critical than duri. cold
weather. Particular attention shan be paid to having all surfaces protected
ftram dryin.. Immediately after consolidation and lurrace finish, concrete
IbaII be protected from evaporation of moisture, witbout lettins ingress or
external water, by means of wet (not dripping) gunny hap. bellian cloth.
etc. Once the concrete has attained some degree of hardening sufticient to
withstand surface damage (apprc,ximately 12 bour- 3fter mixinl). moist
curl.. shall commence. The actual duration of curing ,hall depend u~
the mm proportioDl, si. of the D1ernber • weD a. the environmental C3ODcIi­
tiona; however ill aDycase it shall not be lell than 10 days. CoDtiauoUi
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curing is important, because volume changes due to .1temate weldDl and
drying promote the development of surface cracking.

1.2.1 Reliance shall not be placed on the protectjon afforded by jonos
for curing in hot weather. If possible, water shall be applied to formed
suriacCl while fonns are still in place and unformed surfaces shall be kept
moist by wet curing. The covering material shall be kept soaked by
spraying. Steeply sloping and vertical formed surfaces shall be kept com­
pletelyand continuously moist prior to and during form removal by apply­
Ing water to top surfaces so that it will pass down between the form and the
concrete.

1.2.2 On exposed unformed concrete surfaces, such as pavement slabs,
wind is an important factor in the drying rate of concrete. For example,
other conditions being equal, a gentle wind of 15 km/h will cause four or
more times as much evaporation from a flat surface as still air. Hence wind
breaken .hall be provided as far .. possible.

1.2.3 On hardened concrete and on flat surfaces in particvlar, curl..
water Ihall not be much cooler than the concrete because of the possibilities
oC thermal strcsses and resultant cracking. At the termination of curiOS
with water, an effort shall be made to reduce the rate of drying by avoiding
air circulation. This can be accomplished by delay in removal of wet
coven until they are dry.

,. INSPECTION AND TEMPEaATVU IlECOIlDS

'.1 Competent inspection personnel shall be available to anticipate the need
for requirements during hot weather concreting, such as aprayinl of fOrms
and lubgrade; the need for ice as a portion of the mixing water, providing
aunah.des, wind screens etc, and minimizing delays in placement aacl
cwine·
'.2 The supervisor shall record at frequent intervals air temperature,
general weather condition (calm, windy, clear, cloudy), and relative humi­
dity. The record shall Include frequent checks on temperature. of concrete
AI delivered and after placing in the forms) and the protectiOD aacI curiDI
time AI provided.

,., All sueb data shall be gathered with the work in propell 10 that
conditions Iurrounding the construction or any pan or the ICrUcture caa '­
determined irneceuary at a later date. A copy of all theM _
shall be included in the permanent recorda of the job.

I'. QONCIlBT& TUTING

11.1 Due to the .mall aize of the teat IpeCimeD ia reIatba to IDGI& 1trUc­
tval components, test lpecimenl are likely to reach hiP -..petauar. -
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sry more rapidly than the concrete in place, with correspondingly increased
detrimental effects. For those reasons, extra care shall be exercised in hot
weather to maintain temperature and-moisture conditions for strength test
specimens as required in standard test methods.

10.2 Proper temperature shall be maintained by avoiding exposure to the
sun and by utilizing the cooling effect of evaporating water, either from
damp burlap or wet sand covering the specimen.

10.3 Specimens used as the basis for acceptance of concrete as delivered to
the structure shall be transferred at the age of one day to a loc-ation ( usually
the laboratory) where they will receive continuous standard moist curing
until teat.

10.4 Specimens cured on the job shall never be substituted for laboratory
cured specimens as a check of the proportioning and mixing of the concrete.
The results of tests ofjob-cured specimens properly interpreted, fRay be used
to obtain information helpful in judging when to strip forms, put the struc­
ture in service, etc. Moulded specimens used '-or these purposes shall be
cured at the same place and as nearly as possible under the arne conditions
as those around the structure.

10.5 It is sometimes desirable to conduct tests, such as workability, air
content and moisture content of materials if sprinkled with water, more
frequently th-in for normal conditions. Additional tests, such as tempera­
ture of materials and the fresh concrete, initial and final setting time, and
temperature and relative humidity at the forms may also be conducted.

APPENDIX A
( Clause 3.1 )

EFFECTS OF BOT WEATHER ON CONCRETE PROPERTIES

A-I. EFFECTS ON COMPRESSIVE STRENGTH

A.-I.I The desirable properties of concrete, for example, strength; imper­
meabilitr; dimensional stability; and resistance to weathering, wear and
chemica attack can be advenely affected by combinations of high air tempe­
rature, low relative humidity and high wind velocity. Concretes mixed,
placed and cured at elevated temperatures normally develop higher early
Itrength thap concretes produced and cured at normal temperatures; but
at 28 days or later the Itrengths are lower. Thil is illustrated in Fig. 3.
Further reduction' in strength can occur if .uf6cient water curing is at.eDt
or there it cOD.iderable deJay in the commencement or moist curiDi. Tats
"ave moWD that IaboratOll' teat specimeu moulded and cured at 23·0,

13
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60 percent relative humidity and SS-C, 25 percent relative humidity lro­
duced strength of only 73 and 62 percent, respectively of that obtaine for
standard .pecimeDl moist cured at 23°0 for 28 days.

'10

CURING TEM'ERATURE. ·C

Flo. 3 EnrsCT O. CUUNO Ta....IlATUU. OM I-DAY AND 28-DAY
CO......1lVB STIlBNOTli OP CONCUTB

A-2. BFnCTI ON WORKAIIILITY AND WATBIl DBMAND

A-2.J For maintaining the lame workability, the quantity of water in the
concrete mix h. to be increased .. the concrete temperature increues. If
the amount m water remains UDCbaapd. then convenely, there will be
_ of workability or concrete • the temperature increua. Fipre 4­
( clotted liDe ) illUltrates the eJFecm or iDcreuin. concrete tem~.ture011 the
Iaultiq workabiHty orconcrete when the amowat or Bet mix'" water iI
IIeIcI COIIICUlt. It iDdicatei that aD ilMZeue or 11-0 Ua temperature may be
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expected to decrease the slump by 25 mm. Figure 4 ( solid line) also illus­
trates changes in water requirement that may be necessary to produce a
25 mm change in slump at various temperature levels. A5 the temperature
increases from 5°C to 27°C, only 2"25 to 2·5 percent additional water will
be required to effect a 25 mm change in slump, while 4"5 percent would be
required when the temperature reaches 49°C. The actual water content in
a mix, in order to attain a given workability will thus depend on the actual
mix proportions, the workability desired as well as the temperature. Figure 5
illustrates the water required to attain 75 mm slump, in case of a typical
concrete ( maximum size of aggregate - 40 mm ) at various temperatures.

I 15

o S 10 20 30 40 50 .:

CONCRETE TEMPERATURE,·C

FlO. 4 EFn,cT OP CONCRaTE TBMPERATURE ON SLUMP AND ON

W ATKR RZQ,UIRED TO CHANGB SLUMP

A-3. EFFECTS ON IHIUNKAGE

A-3.1 In the hot weather, whenever the rate of evaporation of water from
the concrete mix is greater than the rate at which water rises to the surface
oC Crahly placed concrete ( bleeding). plastic .hrinkage cracking will uauall)
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Flo. 5 EFFECT OF TEMPERATURE ON WATER EQ,UIREMENT
OF CONCRETE

occur. High concrete temperature. high air temperature, high wind velocity
and low relative humidity, 0 c combinations thereof cause rapid evapora­
tio'l which significantly increases the likelihood of occurrence of plastic
shrinkage cracking. A graphic method of estimating the loss of surface
moisture for various concrete and air temperatures, relative humidity and
wind velocity is given in Fig. 6. Following the four steps listed in the
figure. whenever the rate of evaporation is estimated to be approaching
1·0 kg/m'/hr, precautions against plastic shrinkage cracking should be
taken, as contained in 7 and' of the standard.

A-,.t.1 Drying shrinkage increases with the increase in water content
in the mix and lowering of relative hUlnidity. Increase in the concreting
temperature increases water demand which may lead to increased drying
shrinkage. Figure 7 shows the relationship between drying Ihrinkage and
unit water Content, for various amounts of cement in the mix. It shows
that shrinkage is a direct function of the unit water cOntent of the fresh
coacrete aDd cement content ( or water-cement ratio) has only a secondary
importance. Sublequent cooling from high tem~ratures, at which the
coacrete hardeu, increases the cracking tendency of concrete.
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APPENDIX B
( CltllU~ 6.2.1 )

SOLVED _ 01' C&LCULA'I10N OP TBIIPBaATUIlB 01'
CONCIlBTB AI PLACED, _WING1'0_

a.l. COLD WATBIl AI MlDNC WAT.BIl ( WlTBOlJT JCBo)

11-1.1 CoaIider. coacrete mis.havial the rouowm, iDlredienti (per ml ) ,
aDd the iDi~ temperature shown apiDst:each:

Cement 336 • at 35-0
Water 170 • at SO-O
Agreptel I 850 • at 45°0

It iI UIIIIIIecI that the agreptel are dry, that" W. - 0

18
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The temErature ( °C) of fresh concrete .. mixed with these in..
dients will be:

T _ 0-22 (45 X 1850+ 35 X 336) + 30 X 170
0-22 (1850 + 336) + 170

- 39-goC

Suppose, the mixing water is added at 5°C, then the temperature of
concrete ( ·C ) .. mixed will be:

T 0:22 (45 X 1850 + 35 X 336) + 5 X 170
- 0-22 ( 1850 + 336) + 170
- 33-480

Heaee, reduction in concrete temperature is:
( 39-9 - 33-4 )80 - 6-5°0

N. WITII ICE ADDBD TO TIlE MIXING WATBIl

114.1 In the example under 8-1., IUppoee 50 percent of the mixing water
( that is, 85 .. ) is replaced by ice,

Then the temperature of fresh concrete as mixed is giveD by:
T 0-22 (45 X 1850 + 35 X 336) + (170 - 85) X 30 - 79-6 X 85

- 0-22 ( 1850 + 336) + 85 + 85
- 25-&-0

Hence reduction in concrete temperature is:
(39-9 - 25-6)·e - 14-3·C

19 
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