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ABSTRACT 
 

 Understanding mass cement is the way to controlling temperatures and, at last sparing time, exertion, and cash. 

Specifications by in temperatures in mass cement to avoid breaking and sturdiness problems. Temperature limits are 

determined to apparently subjective estimations of 57 C for the greatest reasonable solid temperature and 19 C for 

the most extreme admissible temperature distinction between the inside and surface of the mass solid segment. 

Regularly, the temporary worker must meet the majority of the particular necessities, however without a decent 

comprehension of mass solid, keeping solid temperatures inside cutoff points can be a troublesome assignment. 

Regularly, settled temperature controls measures are adequate to meet extend particulars. Nonetheless, if these are 

neglected or inadequately comprehended, they could bring about solid temperatures and temperature vary fences 

that significantly surpass determined points of confinement, causing deferrals to the development timetable or harm 

to the solid. Moreover, late patterns, for example, expanding the span of solid segments and requiring high least 

bond substance or low water-cementations materials proportions, influence temperature to control significantly 

more troublesome Understanding mass cement is the way to controlling temperatures and at last sparing time, 

exertion, and cash. 
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1. MASS CONCRETE 

 An inquiry regularly emerges as to precisely what is thought to be mass concrete. As indicated mass cement is 

characterized as "any volume of cement with measurements sufficiently expansive to require that measures be taken 

to adapt to age of warmth from hydration of the concrete and orderly volume change, to limit splitting. “Since this 

definition doesn't give a particular measure, numerous organizations have built up their own particular meanings of 

mass cement. For instance, mass con-crete is characterized by a few offices as "any solid component having a 

minimum measurement more noteworthy than 3 ft ." Under this definition, an extensive tangle establishment with a 

thickness of 3 ft. (0.9 m) would not be viewed as mass cement, but rather an expansive tangle establishment with a 

thick-ness of 3.25 ft. (1 m) would be viewed as mass cement. Different organizations utilize diverse least 

measurements, extending from 1.5 to 6.5 ft (0.46 to 2.0 m), contingent upon past experience. Note that none of these 

definitions thinks about the cementations material substance of the solid. Temperatures inside a solid component 

will be very different if superior or high-early-quality cement is utilized instead of ordinary basic cement.  

 

 

1.1 Importance of Temperature Control 

 All cements produce warm as the cementations materials hydrate. A large portion of this warmth age happens in the 

principal days after arrangement. For thin things, for example, asphalts, warm disperses nearly as fast as it is 

produced. For thicker solid areas (mass solid), warm disperses more gradually than it is created. The net outcome is 

that mass cement can get hot. Administration of these temperatures is important to anticipate harm, limit 

postponements, and meet task particulars. For absence of a standard definition, we view mass concrete as any 

component with a base measurement equivalent to or more noteworthy than 3 ft. Comparative considerations ought 

to be given to other solid components that don't meet this definition however contain Type III bond or cementations 

materials more than 335 kg/m3 of concrete. Much of the time, these non-mass components will likewise produce 

huge measures of warmth.  
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2. Most Extreme Temperature of concrete and Temperature Distinction  
Most extreme admissible solid temperatures and temperature contrasts are regularly indicated to guarantee that 

legitimate arranging happens preceding solid placement. As a rule, as far as possible are apparently discretionary 

and don't consider venture specifics. For instance of this, specific undertaking determinations confine the most 

extreme solid temperature to (57 C), and point of confinement the greatest solid temperature contrast to (19 C). 

Different confinements are frequently included, for example, restrains on the most extreme and least temperatures of 

conveyed concrete.   

 

 

2.1 Most extreme temperature of Concrete 

 The most extreme solid temperature is constrained for an assortment of reasons. The essential reason is to avoid 

harm to the solid. Studies have demonstrated that the long haul solidness of specific cements can be compromised if 

the greatest temperature after situation surpasses the scope of 155 to 165 F (68 to 74 C). The essential harm 

component is in Delayed ettringite formations (DEF). DEF can cause interior extension and breaking of solid, which 

may not be obvious for quite a while after arrangement. Different motivations to restrain the greatest solid 

temperature incorporate diminishing cooling times and related postponements, and limiting the potential for splitting 

because of warm extension and compression. Temperatures more than 190 F (88 C) can likewise decrease expected 

compressive qualities.  

 

2.2 Temperature Distinction 

A most extreme admissible solid temperature distinction is regularly indicated to limit the potential for warm 

splitting. This temperature contrast is the distinction between the temperature at the most sweltering bit of the solid 

and that at the surface. Warm breaking will happen when compression because of cooling at the surface causes 

ductile burdens that surpass the elasticity of the solid. A greatest admissible temperature distinction of (19 C) is 

regularly determined in contract records. This temperature contrast is a general rule in light of involvement with 

unreinforced mass cement put in Europe over 50 years prior. Much of the time, constraining the temperature 

distinction to (19 C) is excessively prohibitive; warm breaking may not happen even at higher temperature contrasts. 

In different cases, noteworthy warm breaking may in any case happen notwithstanding when the temperature 

contrast is under 19 C .The most extreme permissible temperature distinction is a component of cement mechanical 

properties, for example, warm extension, rigidity, and flexible modulus, and also the size and restrictions of the solid 

component. Figure 1 thinks about the ordinarily determined (19 C) greatest reasonable temperature contrast with 

that of the computed most extreme suitable temperature vary ence for a particular tangle establishment. As the solid 

achieves its outline quality, the figured most extreme suitable temperature contrast is considerably more noteworthy 

than (19 C). Utilization of the ascertained most extreme passable temperature contrast can altogether lessen the 

measure of time that defensive measures, for example, surface protection, must be kept set up.. 

 

                                                           
 Chart -1: Comparison of max allowable Temperature  
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3 Anticipating Concrete temperatures  

 Details for mass cement frequently require specific concrete composes, least bond substance, and greatest 

supplementary cementations material substance. When this data is accessible, the way toward foreseeing most 

extreme solid temperatures and temperature contrasts can start. A few alternatives are accessible to anticipate 

greatest solid temperatures. This strategy is valuable if the solid contains in the vicinity of 500 and 1000 lbs. of bond 

for each cubic yard of cement (297 and 594 kg/m3) and the base measurement is more noteworthy than 6 ft. For this 

guess, each 100 lbs. (45 kg) of bond expands the temperature of the solid by 12.8 F (7 C). Utilizing this strategy, the 

most extreme solid temperature of a solid component that contains 900 lb of bond for every cubic yard (534 kg/m3) 

and is thrown at 60 F (16 C) is around 175 F (79 C). This is over as far as possible for controlling DEF arrangement. 

On the off chance that such a solid was utilized, the underlying solid temperature would need to be lessened to 45 F 

(7 C) to guarantee that the greatest solid temperatures don't surpass 160 F (71 C). This PCA strategy additionally 

does not think about surface temperatures or supplementary cementations materials. A more exact technique, known 

as Schmidt's strategy and depicted in ACI 207.1R,4 can be utilized to anticipate greatest temperatures and 

temperature contrasts for some, solid blend plans and an assortment of conditions. CTL staff created and use 

programming in light of this technique, and have approved it utilizing field alignments and 12 years of experience. 

The product can be utilized to anticipate greatest solid temperatures and gum based paint true contrasts for any solid 

blend extent under any arrangement condition with any generally used methods for temperature control. The product 

is fit for 1-, 2-, and 3-dimensional investigations; contingent upon the geometry of the structure being broke down. 

 

 

 

4 Temperature Control Techniques  

Techniques for controlling mass solid temperatures go from moderately easy to complex and from inexpensive to 

expensive. Contingent upon a specific circumstance, it might be beneficial to utilize at least one technique over 

another.  

 

 

4.1 Less Warm Materials 

Different types of cement (and cements within each type) generate varying amounts of heat. Figure 2 presents the 

typical heats of hydration of different cement types. Type IV cement is not shown because it is rarely available. 

Low-heat generating concrete mixtures are always a wise choice for mass concrete to minimize potential thermal 

problems. Low-heat generating concrete mixes use the maximum allowable level of low-heat pozzolans— such as 

Class F fly ash or slag—as cement replacements, and the minimum amount of total cementations materials that 

achieves the project requirements. Class F fly ash generates about half as much heat as the cement that it replaces 

and is often used at a replacement rate of 15 to 25%. Ground granulated blast-furnace slag is often used at a 

replacement rate of 65 to 80% to reduce heat. The reduction in heat generation achieved depends on the concrete 

temperature, and should be evaluated on a case-by-case basis.Figure 3 illustrates the effect of Class F fly ash and 

different cement types on the adiabatic temperature rise of concrete. This is the theoretical increase in tempera-ture 

of the concrete above the placement temperature, if the concrete is not allowed to cool. In Chart 3, the total quantity 

of cementations materials for all mixes is 525 lb./yd3 (311 kg/m3) of concrete. 

                        
                    Chart -2: Heat of Hydration                                        Chart -3: Concrete temperature of mixes 
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4.2 Pre-cooling of Concrete 

The concrete temperature at the time of placement has a great impact on the maximum concrete tempera-ture. 

Typically, for every 1 F (0.6 C) reduction or increase in the initial concrete temperature, the maximum concrete 

temperature is changed by approximately 1 F (0.6 C). As an example, to reduce the maximum concrete temperature 

by approximately 10 F (6 C), the concrete temperature at the time of placement should generally be reduced by 10 F 

(6 C).Methods to precool concrete include shading and sprinkling of aggregate piles (as appropriate), use of chilled 

mix water, and replacement of mix water by ice. Efforts to cool aggregates have the most pronounced effects on the 

concrete temperature because they represent 70 to 85% of the weight of the concrete.Liquid nitrogen can also be 

used to precool concrete or concrete constituents. This option can significantly increase the cost of concrete; 

however, it has been used to successfully precool concrete to 34 F (1 C) for highly specialized mass concrete 

placements. 

 

4.2 Post-cooling of Concrete 

Cooling pipes in mass concrete are sometimes used to reduce maximum concrete temperatures and to quickly reduce 

interior temperatures. This method can have high initial and operating costs, but benefits can often outweigh these 

costs if cooling pipe size, spacing, and temperatures are optimized properly. 

Chart 4 illustrates the reduction in the average temperature of a mass concrete pour with and without internal 

cooling pipes. Note the reduction in the maxi-mum concrete temperature and the increased rate of cooling. It is 

important to emphasize again that significant internal and surface thermal cracking can result if post-cooling is 

improperly designed or performed. However, if properly designed, a post-cooling system can significantly reduce 

concrete temperatures and the amount of time required for cooling. 

 

                   

          Chart -4: effects of internal cooling                     Chart -5: Effect of aggregate on max temperature difference 

  

 

 

4.3 Surface Insulation And Aggregate 

Insulation or insulated formwork is often used to warm the concrete surface and reduce the temperature difference, 

which in turn minimizes the potential for thermal cracking. For most mass pours, surface insula-tion does not 

appreciably increase the maximum concrete temperature, but it can significantly decrease the rate of cooling. 

Insulation is inexpensive, but resulting delays from the reduced cooling rate can be costly. Insulation often has to 

remain in place for several weeks or longer. Removing it too soon can cause the surface to cool quickly and crack. 

Many types of insulation materials are available, and insulation levels can be optimized to meet required 

temperature differences and maximize the rate of cooling. 

Thermal properties of the coarse aggregate can have a significant effect on mass concrete. Concretes containing low-

thermal-expansion aggregates such as granite and limestone generally permit higher maximum allowable 

temperature differences than concretes made using high-thermal-expansion aggregates, as shown in Chart 5.This 

means that selecting an aggregate with a low thermal expansion will reduce the potential for thermal cracking. 
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5. CONCLUSION 

Controlled concrete is prepared by weight & is designed. Ordinary concrete is by volume & it is used in P.C.C. In 

controlled mix quality, durability & strength is ensured up to production of concrete, beyond this these three 

parameters are determined by workmanship of transportation, time & method of placing, Time & method of 

compaction, no of days prop support, curing & loading. 

In order to ensure the quality and durability of larger projects, it is important to monitor and control concrete mix 

temperature, ambient temperature, and differential temperature in mass concrete elements. Temperature differences 

can cause stress that leads to thermal cracks, as well as loss of structural integrity, thus shortening the life and 

decreasing the strength of the mass concrete element. If the temperature goes below a certain number, the hydration 

of water can slow or stop meaning the concrete won’t set properly and won’t achieve optimal strength. When 

temperatures are properly monitored, it allows for appropriate adjustments to be made when needed 
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