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Abstract- Concrete, being the most flexible material of 
development, holds the property of being more grounded in 
pressure. This property empowers the substantial for the 
majority of its utility in development. Since the strength of 
cement is connected with the design of solidified concrete 
glue, it assumes more significance. The size of test examples 
for compressive strength is endorsed in pertinent codes, 
nonetheless, it changes from one country to another and 
regularly more than one size is allowed. The controlling 
impact of the platens of the testing machine reaches out over 
the whole height of a block yet leaves unaffected a piece of the 
test chamber. In this way, it is not out of the ordinary that the 
qualities of blocks and chambers produced using similar 
cement contrast with each other. It is challenging to say which 
kind of example, chamber or shape, is "better" and yet, even in 
nations where cubes are the standard specimen, there is by all 
accounts a propensity, basically for research purposes, to 
utilize chambers rather than blocks. In the current 
examination, the impact of various cubes sizes on the 
compressive strength of cement has been considered. The 
varieties have been made in the size of the example, grade of 
cement, and time of cement. Four unique sizes, for example, 
viz., 150 mm, 100 mm, and 75 mm, were utilized. An 
aggregate of four blends was ready by changing the grade of 
the substantial blends. In view of the lab results, the 
compressive strength was accounted for to increment with the 
abatement in example size. Additionally, the overall strength 
of cement was acquired, and it was observed that it likewise 
increments with the lessening in example size and stays 
unaffected because of the age and grade of cement. 
 
Keywords: Compressive Strength, Sizes of Cube, Grade of 
concrete. 
 

I. INTRODUCTION 
 

Concrete is a development material involving a few 
constituents, viz., concrete, fine total, coarse total, and water. 
The nature of cement relies upon its blended synthesis, the 
consistency of its constituents, and its workmanship on 
location. The nature of substantial necessities rigid checking to 
guarantee that it satisfies the expected guidelines. In the long 
term, engineers have created many tests to survey substantial 

quality. The tests usually utilized are the pressure test, 
malleable test, and usefulness test. The most helpful property 
of cement is compressive strength. Factors influencing the 
strength of cement can be comprehensively gathered into 
those relying on the testing strategies and the others free of the 
testing techniques. Factors relying upon testing techniques are 
the size of the test example, size of an example comparative 
with a most extreme size of the total, dampness state of the 
example, the pace of stacking embraced, and of machine 
utilized. Those autonomous testing techniques are type and 
time of concrete, type, and size of totals, level of compaction, 
relieving strategies, and kind of upsetting circumstance that 
might exist (uniaxial, biaxial, and triaxial). 
 

The size of test examples for strength testing is 
endorsed in the applicable principles, however, at times more 
than one size is allowed. The type of example generally 
regularly embraced for a pressure test is a block of 150 mm in 
size. Besides, occasionally contentions for the utilization of 
more modest examples are progressed. This point out their 
benefits that more modest examples are more straightforward 
to deal with and are less inclined to be unintentionally harmed; 
the molds are less expensive; a lower limit testing machine is 
required, and less concrete is utilized, which in the research 
center means less capacity and restoring space, and a more 
modest amount of total to be handled. Then again, the size of 
the test example might influence the subsequent strength and 
the changeability of experimental outcomes. Thus, it is critical 
to consider exhaustively the impact of the size of an example 
on strength test results. Concrete made out of components of 
variable strength is sensible to accept that the bigger the 
volume of the substance-exposed to pressure the almost 
certain it is to contain a component of a given limit (low) 
strength. Subsequently, the deliberate strength of an example 
diminishes with an increment in its size, thus does the 
changeability in the strength of mathematically comparable 
examples. Since the impact of size on strength relies upon the 
standard deviation of solidarity. It follows that the size 
impacts are more modest the more noteworthy the 
homogeneity of the substantial. On account of tests on the 
strength of cement, we are keen on the midpoints of limits as 
an element of the size of the example. Normal upsides of tests 
picked indiscriminately will generally have a typical 
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conveyance, so the presumption of this sort of circulation, 
when normal upsides of tests are utilized, doesn't present a 
genuine mistake, and enjoys the benefit of improving the 
calculations. In a few functional cases, a skewness of 
circulation has been noticed. This may not be because of any 
"regular' properties of cement, but rather to the dismissal of 
low-quality cement on the site so that such concrete never 
arrives at the testing stage. In the current review, an endeavor 
has been made to research the impact of the size of solid 
shapes, for example, on the compressive strength of cement by 
changing various sizes of block form and grade of cement. 
 

II. EXPERIMENTAL PROGRAMME 
 

The investigation includes different cycles of 
material testing, blend proportioning, blending, projecting, and 
restoring of test examples which are explained in the 
following sections. 
 
A. Materials Used 
 

The materials used in the preparation of concrete mix 
include cement, fine aggregates, and coarse aggregates. Each 
material was tested &its physical properties are described 
below. 

 
I. Cement 

 
Ordinary Portland cement confirming to 53 

Grade (as per IS 12269: 1993) was used as the binder 
material. The cement was having a normal 
consistency of 28%, with initial setting time and final 
setting times of 30 minutes and 615 minutes 
respectively. 

 
II. Fine Aggregate 

 
Locally available river sand of 4.75mm 

downgraded to 150 microns is used as fine aggregate. 
The fineness modulus and specific gravity of fine 
aggregate are 3.83 & 2.6 respectively. The properties 
were determined as per IS 2386: 1999. The sand was 
confirmed to Zone-2 as per the graded sample 
verified as per IS 383: 1970. 

 
III. Coarse Aggregate 

 
Two single-sized crushed granite stone 

aggregates ranging from 12.5 mm to 2.36 mm and 20 
mm to 4.75 mm (10mm and 20mm sizes) were used 
in respective proportions in concrete mixes. The 
fineness modulus of coarse aggregate is 6.92 and 

7.87 respectively. The properties were determined as 
per IS 2386-1999. 
 
IV. Water 

 
The water used was potable as per the 

recommendation of IS: 456 (2000) for mixing and 
curing concrete. 

 

 
Fig 1: Materials used 

 
B. Mix Design 
 

The mix was designed as per IS 10262: 2009. The 
mix proportioning is carried out to achieve specified 
characteristics at a specified age, workability of fresh 
concrete, and durability requirements. Four concrete grades M 
20, M 25 &  M 30  were proportioned according to the 
procedure as mentioned in the code. Details of these mixes are 
presented in Table 1. 
  

Table 1: Mix details of Concrete Mixes 

 
 
C. Mixing of Concrete, Casting and Curing of test 
Specimens 
 

The whole course of blending of the multitude of 
constituents was accomplished by machine blending. 
Concrete, fine total, and the coarse total was first blended dry 
for two minutes in the blender and afterward, the water was 
added, and blending went on for an additional 3 minutes. The 
complete blending time was kept at 5 minutes until a 
homogeneous combination was gotten. Compaction was done 
at first by packing pole and afterward through vibration table. 
All examples were deformed following 24 hours and put away 
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in water until the time of testing. A total of 36 specimens was 
cast considering three unique sizes of solid shape molds. 
 
D. Test methods 
 

The fresh concretes were tested for the slump. 
However, the hardened concretes were tested for compressive 
strength discussed below. 
 

i. Workability Test 
 

Workability tests were performed using 
Slump molds as it is the quick measure of workability 
of concrete mixes. The slump test was done as per the 
IS 1199-1959. 

 
ii. Compressive Strength Test 

 
The compressive strength test was 

performed according to IS 516: 1959. Four different 
cubes specimen of size 150 mm, 100 mm & 75 mm 
were prepared for each mix. At the end of 24 hours, 
the specimens were removed from the molds and 
were placed in clean water for curing. After 7 and 28 
days of curing, the specimens were taken out from 
the curing tank for testing. 

 
III. RESULTS AND DISCUSSION 

 
The result of the trial program directed to 

comprehend the size and shape impact on the compressive 
strength of cement is investigated exhaustively. Tables 2 
present the result of Compressive tests directed on plain 
substantial specimen. 

 
A. Effect of size of specimen on compressive strength of 

concrete 
 

Figs.2 & 3 presents the variation of compressive 
strength with cube size of 150 mm, 100 mm and 75mm based 
cubes. Fig-2 shows the variations in strength at the age of 7 
days and it may be noted from this figure that for all grade of 
concrete the strength increases as the specimen sizes decreases 
irrespective of grade. Further, it was also noted that change in 
strength was not more evident for smaller size specimens, 
everything being constant. A similar type of variations in 
strength was obtained at the age of 28 days as shown in fig.3. 

 
B. Effect of size of specimen on Relative compressive 

strength of concrete 
 

Fig.4 & 5 presents the variation in relative 
compressive strength to 150 mm cubes at the age of 7 & 28 
days for various grades of concrete. The result shows that the 
relative strength values increase as the size of specimen 
decreases. Grade of concrete has a little effect on the relative 
strength, as seen from the result the relative strength increases 
as the grade of concrete increases. However, the relative 
strength is not so much affected by specimen size irrespective 
of grade of concrete. Increase in age increases the relative 
strength irrespective of grade of concrete. In general increase 
in grade & age of concrete contribute little increase in relative 
strength, with decrease in size of specimens. 
 
Table 2: Compressive strength of concrete for Various Grades 

 
 

 
Fig.2: Effect of specimen size on 7-days compressive strength 
 

 
Fig.4: Effect of specimen size on 28-days compressive 

strength 
 

 
Fig.5: Effect of specimen size on Relative 7-days compressive 

strength of concrete 
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Fig.6: Effect of specimen size on Relative 28-days 
compressive strength of concrete. 

 
IV. CONCLUSIONS 

 
The following conclusions are drawn from the experimental 
investigations on size effects on cubes of different sizes: 
a) There is a slight increase in the average compressive 

strength due to decrease in specimen size. The increase is 
more in 75 mm cubes as compared to other sizes of cubes. 

b) Grade of concrete does not contribute much to the size 
effect. The variation in increase in compressive strength 
with decrease in specimen size was almost similar for all 
grade of concrete. 

c) The average relative strength factor for 100mm & 75 mm 
size cube at the age of 7 days were obtained as 1.014 & 
1.043. 

d) The average relative strength factor for 100mm & 75 mm 
size cube at the age of 28 days were obtained as 1.014 & 
1.028. 
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