EXPERIMENT # 1

“Gradation of Concrete Coarse Aggregate”

Apparatus


Different sizes of ASTM standard sieves, coarse aggregate sample, empty pans, electronic weighing machine and calculator.
Procedure

· First step is the placing of sieves on each other.

·  Place the highest Sieve No. on top and place below it the decreasing no of Sieve No. 

· Now take sample as you required. In this case I have taken 2752g of coarse aggregate. 

· Now put the entire sample on top sieves and shake it. The least time for shaking is 15 minutes. 

· After suitable shaking, place the sample in the pan and weight it. Now continue the process till the last sieve. 

· Now find the sample retained on each sieve by using formula:

                 % retained on sieve = retained weight * 100




                    Total weight

· Then calculate the cumulative % passing and cumulative % retained.

	Sieve size (inches)
	Weight Retained (gm)
	% retained
	Cumulative % passing
	Cumulative % Retained

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Finally calculate fines modulus by using formula = ∑ Cumulative % retained









    100

Utility


The purpose of the sieve analysis is to check the aggregate that we are using is suitable for use and fulfill our requirement or not. If the requirements come between fines range then the aggregate is suitable for use in any construction work. It also gives information about the maximum number of size aggregates present in the sample.

EXPERIMENT # 2
“Gradation of Fine Aggregate”

Apparatus


Different size of sieve, fine aggregate, empty pans, electronic weighting machine and calculator

Procedure

· First step is the placing of sieves on each other.

·  Place the highest Sieve No. on top and place below it the decreasing no of Sieve No. 

· Now take sample as you required. In this case I have taken 500g of fine aggregate. 

· Now put the entire sample on top sieve and shake it. The least time for shaking is 15 minutes. 

· After suitable shaking place the sample in the pan and weight it. 

· Now continue the process till the last sieve. 

· Now find the sample retained on each sieve by using formula:

                         % retained on sieve = retained weight * 100



 
                            Total weight

· Then calculate the cumulative % passing and cumulative % retained.

	Sieve size (inches)
	Weight Retained (gm)
	% retained
	Cumulative % passing
	Cumulative % Retained

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Finally calculate fines modulus by using formula = ∑ Cumulative % retained









    100

Utility


The purpose of the sieve analysis is to check the aggregate that we are using is suitable for use and fulfill our requirement or not. If the requirements come between fines range then the aggregate is suitable for use in any construction work. It also gives information about the maximum number of size aggregates present in the sample. For fine aggregate the fines modulus must be between 2.3 and 3.1. If else this value then the fine aggregate is not suitable for use in any construction work.

Important Points & F.A.Q’s:
Practical No. 01:

1. Aggregates occupy ¾ of total volume of concrete.

2. Aggregate is cheaper than cement and it is, therefore, economical to put into the mix as much of the former and as little of the latter as possible.

3. Aggregate is also used for higher volume stability (unchangeable volume) and better durability (property of lasting longer).

4. Size of aggregate used in concrete ranges from tens of mm to tenth of mm.

5. The particle size distribution is referred to as gradation.

6. In making low-grade concrete, aggregate from deposits containing a whole range of sizes, from the largest to the smallest, is sometimes use; this is referred to as all-in or pit-run aggregate.
7. The alternative, very much more common, and always used in the manufacture of good quality concrete, is to obtain the aggregate in at least two size groups, the main division between fine aggregate, often called sand, not larger than 5 mm or 3/16 in., and coarse aggregate, which comprises material at least 5 mm or 3/16 in., in size.

8. In United States, the division is made at No. 4 ASTM sieve, which is 4.75 mm in size.

9. In field, aggregate is generally referred to as coarse aggregate.

10. Lower size limit of sand is 0.07 mm.

11. Materials between 0.06 mm and 0.002 mm are classified as silt, and particles smaller still are termed clay.
12. Loam is a soft deposit consisting of sand, silt and clay in about equal proportions.

13. All aggregate particles originally formed a part of a larger parent mass. This may have been fragmented by natural process of weathering and abrasion (wind, sun, and rain and frost effects) or artificially by crushing. 

14. Properties of many aggregates depend entirely on patent rock mass.

15. But some properties of aggregate are not in parent mass: particle shape and size, surface texture and absorption.
16. Good aggregate: it is an aggregate from which good concrete is made. A rock sample may disrupt on freezing but need not do so when embedded in concrete, especially when the aggregate particles are well covered by a paste of low permeability.

17. However, aggregate considered poor in more than one respect is unlikely to make a satisfactory concrete, so that tests on aggregate alone are of help in assessing its suitability for use in concrete.

18. Artificial aggregates are also made where natural aggregates are in shortage. Example is ash, finely powdered, blended with clay palletized and fired in a kiln to produce an artificial aggregate.
Sieve Analysis:

1. The simple operation of dividing a sample of aggregate into fractions, each consisting of particles of the same size.

2. Each fraction contains particles between specific limits, these being the openings of the standard test sieves.

3. The test sieves used for concrete aggregate have square openings.

4. Sieves used to be described by the size of the opening (in inches) for larger sizes, and by the number of openings per linear inch for sieves smaller than about 1/8 inch. Thus a No. 100 test sieve has 100 x 100 openings in each square inch

5. Nowadays, sieve sizes are designated by the nominal aperture size in mm and μm.

6. Fine test sieves are smaller than 4 mm (0.16 inch). Coarse test sieves are 4 mm and larger.

7. Material for sieve (bronze, mild steel and brass).
8. Screening area (area of the openings as a percentage of the gross area of the sieve, varies between 34 and 53 %. Coarse test sieves have screening area between 44 and 65 %.
9. Largest sieve is placed at top.

10. Material retained on each sieve after shaking represents the fraction of aggregate coarser than the sieve in question but finer than the sieve above.

11. 5 mm (3/16 inch, No. 4 ASTM) sieve is the dividing line between the coarse and fine aggregate.

12. The sieves used for concrete aggregate consists of a series in which the clear opening of any sieve is approximately one-half of the opening of the next larger sieve size.

aggregate, n—

FAQ’s:

1. What is gradation: The particle size distribution of an aggregate (often expressed as a percentage by mass of the total mass of aggregate) is called its gradation.
2. What is aggregate: Granular material, such as sand, gravel, crushed stone, or iron blast-furnace slag, used with a cementing medium to form hydraulic-cement concrete or mortar. 
3. What is coarse aggregate: (1) Aggregate predominantly retained on the 4.75-mm (No. 4) sieve; or (2) that portion of an aggregate retained on the 4.75-mm (No. 4) sieve.
4. What is fine aggregate: (1) aggregate passing the 9.5-mm (3/8-in.) sieve and almost entirely passing the 4.75-mm (No. 4) sieve and predominantly retained on the 75-µm (No. 200) sieve; or (2) that portion of an aggregate passing the 4.75-mm (No. 4) sieve and retained on the 75-µm (No. 200) sieve.
5. What is sieve analysis: Used for definition and determination of particle sizes. The simple operation of dividing a sample of aggregate into fractions, each consisting of particles of the same size. In practice, each fraction contains particles between specific limits, these being the openings of standard test sieves.
6. Where to perform sieve analysis and gradation: In Lab.
7. Why gradation or sieve analysis is needed? To know about the particle size distribution.
8. Maximum size of aggregate: is the smallest sieve that all of the aggregate must pass through.

9. Nominal maximum size of aggregate: is the standard sieve opening immediately smaller than the smallest through which all of the aggregate must pass. The nominal maximum size sieve may retain 5 to 15 %.

10. What is well graded, normally graded and poorly graded aggregate?

11. How to designate sieve: Sieves used to be described by the size of the opening (in inches) for larger sizes, and by the number of openings per linear inch for sieves smaller than about 1/8 inch. Thus a No. 100 test sieve has 100 x 100 openings in each square inch

12. How much sample should be taken for coarse and fine aggregate?

13. How many samples should be taken? From where the sample should be collected from a heap of aggregate?
14. What is fineness modulus? How is it calculated and why is it needed?

15. What standard is followed for sieve analysis?

16. What is gradation curve? How to draw? Purpose?
17. Decision after performance of sieve analysis?

Concrete aggregate is a more or less inert,

granular, usually inorganic material consisting

normally of stone(s) or stonelike solid(s). Typical

examples are sand, gravel, crushed stone, and

crushed slag. The use of aggregate in concrete

greatly reduces the needed amount of cement, which

is important both from technical and economical

standpoints.
Aggregates can be classified in several dif-

ferent ways: whether they are natural or manufac-

tured; according to their petrography; according to

their specific gravity; whether they are crushed or

naturally processed; whether they are inert or

reactive; and according to the sizes of their grains

or particles. The last one is the most frequently

used classification. On this basis one can

distinguish between fine aggregates, consisting

mostly of small particles, and coarse aggregates,

consisting mostly of large particles. The dividing

line between fine and coarse aggregates is

arbitrary. In the countries of the Western

Hemisphere, usually sieve No.4 separates the two

size classes with a net opening of 3/16 in (4.75

mm).
Aggregate samples may be taken at various

stages in the utilization process. The grading of

the coarse aggregate is one of the properties that

causes most concern. As a rule, a better estimate of
the actual grading is obtained by accumulating a

sample randomly by means of a large number of small

increments, such as scoopfuls, than by taking a few

larger increments, such as shovelfuls. The number of

field samples required depends on the criticality

of, and variation in, the properties to be measured.

The size of the field sample should be as large as

practical.
Mineral aggregate for concrete, or concrete

aggregate, or simply aggregate, as it will be called

in this book, is a more or less inert, granular,

usually inorganic material consisting normally of

stone(s) or stonelike solid(s). Typical examples

are sand, gravel, crushed stone, and crushed slag.

In compacted hardened concrete the paste fills

the voids between the aggregate particles and bonds

them firmly together. That is, the paste holds the

aggregate particles together as a matrix. Aggregate

occupies roughly three-fourths of the volume of

concrete, so its quality has a considerable im-

portance on the concrete quality [Popovics 1968g-3.

Aggregate is used in concrete because it reduces

greatly the needed amount of cement in the mixture,

thus decreases the creep and shrinkage of the

concrete and, at the same time, makes it cheaper.
7.2 CLASSIFICATION OF AGGREGATES

Aggregates can be classified in a number of dif-

ferent ways, as illustrated below. Note that some of

the classifications overlap.

One can distinguish between naturally occurring

or natural, and artificial or manufactured aggre-

gates. The material of the particles in a so-called

natural aggregate, such as crushed stone, is not

changed artificially during aggregate production,

although the aggregate itself may be submitted to

manufacturing processes, such as crushing, washing,

sieving, and so on [Legg 19741. The material of

particles of an artificial aggregate is produced,

often as a by-product or waste, by certain manu-

facturing processes (heating, etc.) from naturally
