
     CONCRETE 

Concrete :- 

  It is obtained by mixing cementing materials water and 

aggregate and  sometimes admixtures in required Properties. The 

mixture when placed in forms and allowed to cure hardness in to a 

rock like mass in known as concrete. In a concrete mix the cementing 

material and water form a paste called water cement paste, which in 

addition to filling the voids fine aggregates. 

Grades of concrete :- 

  Concrete is generally graded according to its compressive 

strength. The various grades of concrete as stipulated in IS 456-2000 

and Is 1343-1980 are given below. In the designation of concrete mix 

the later refers to the mix and the number to the specified 

characteristics strength of 150 mm work cubes at 28 days express in 

MPA or (m/mm2). The concrete of grade M5 and M7.5 is suitable for 

lean concrete bases simple foundations for masonry walls and other 

simple or temporary rain forced concrete constructions. The concrete 

of grade lower than M15 is not suitable for reinforced  concrete works 

and grade of concrete lower than M30 are concrete work PCC work. 
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Advantages of concrete :- 

  Concrete as a construction materials has the following 

advantages. 

* Concrete is economical in the long run as compared to other  

 engineering materials cement. 

* Concrete possess a high compressive strength and corrosive and 

to weathering effect are minimal. When properly prepared its 

strength  is equal to that of a hard natural stone. 

* The green or newly mixed concreted can be easily handled and 

 melded or formed in to virtually any shape or size according to 

 specifications.  

* It is strong in compression and has animist structural application 

in combination with steel reinforcement concrete and steel have 

 approximately equal w-efficient of thermal expansion. 

* Concrete can even be sprayed on and field in to fine calks for 

repairs by the uniting process. 

* Concrete can be pumped and hence it can be in difficult 

positions  also. 

* It is durable and fire resistance and required very little 

maintained. 

Disadvantages of concrete :- 

 The following are the disadvantages of concrete . 

* Concrete has low tensile strength and hence crack easily. 

* Frees concrete shrinks or drying and harden concrete expands 

on wetting prevision. 

* Concrete expands and contracts with the changes in 

temperature. 

* Concrete under subtend loading under goes keep resulting in the 

 reduction on the prestige in the protest concrete construction. 



* Concrete in not interlay impervious to moisture of and contains 

soluble slots which may cause efflorescence. 

* Concrete is liable to disintegrate by alike and sulphate attack. 

* The lack of ductility in hidden in concrete as a material is 

disadvantages with respect to earth queue resistance design.  
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PROPERTIES OF  HARDEMED CONCRETE 

Compressive strength :- 

  Cubes, cylinders, Prisms are three types, of compression 

test specimens used to determine the compressive strength on testing 

machine. The cubes are usually up loom and 150 mm side the 

cylinders are 150mm diameter by 300mm height. 

* The specimens are east cured and tested as per standards 

prescribed  for such test. When cylinders are used they have to 

be suitable cupped  before the test an operation not required 

when other types of specimens are tested. 

* The compressive strength given by different specimens for the 

same concrete mix are different. The cylinders and prisms of a 

ratio of height  or length to the lateral dimensions of to may give 

a strength of about 75 to 85% of the cube strength  of normal 

strength of concrete.  

Flexural strength :- 

  The determination of flexural tensile strength is essential 

to estimate the load at which the concrete members may crack. 

* The flexural tensile strength at failure or the modulus of rupture 

is thus determined and used when necessary its knowledge is 



useful in the design of pavement slabs airfield run ways as 

flexural tension is critical in these case. 

* The modulus of rupture is determined by testing standard test 

specie men’s of 150x500mm over a span of 600mm or 

100x100x500 mm  over a span of 40 mm under symmetrical 

two points loading. The  modulus of rupture is determine 

from the moment at failures as fro = m/z. 

Stress and strain Characteristics of concrete :- 

  The relation is firefly linear in the initial stage but 

subsequently becomes non-linear reaching a maximum value then a 

descending portion is obtained before concrete finally fails. The curve 

is usually obtained by testing a cylinder with a height to lateral 

dimension ratio of at least two the test being conducted under a 

uniform rode of stress. 

  If a uniform rate of stress is adopted it will not be possible 

to obtained the descending portion of stress and strain curve beyond 

the maxim stress. 

 

 

 

 

 

 

 

 

 

 

  An equation representing the stress and strain curve 

completely should satisfy the following condition. 



(i) At  F=0,  E = 0   and dot/do =Et (Young’s modulus) 

(ii) At   f = f0, E = Eo  and  df/ dE  = 0 

(iii) At   f=ft,  E = Ev . 

Modulus of elasticity :- 

  The modulus of elasticity of concrete  would be a properly 

for the case when the material is treated as elastic. It we consider the 

stress strain curve of the first cycle the modulus could be defined as 

initial tangent modulus. 

* In the laboratory determination of the modulus elasticity of 

concrete a cylinder is loaded or unloaded for 3 or 4 cycles. The stress 

strain curve is plotted after residual strain has become almost 

negligible and the average slope  of stress and strain is taken. 

  For normal weight of concrete. 

   Ec = 1.25,  Ed =19. 

  For light weight of concrete  

   Ec = 1.04,   Ed = 4.1 

Positions ratio :-  

  It is determine as the ratio of to longitudinal strain in 

compression test and may very form 0.13. to 0.21. 

  The positions tattoo (  ) can be determined  

   from  m = (v2/     )  = 1-m / 

  Where V = Place velocity. 

  n = Resonant frequency of long itudinal vibration in Hz. 

  L = Distance between transducers. 

  The  value of positions ratio as determined by dynamic test 

is slightly higher and ranges from 0.20 to 0.25. 

 

 

 



Shrinkage :- 

  Shrinkage a contraction suffered by concrete even in the 

absence of load. 

  Tow types of shrinkage recognised namely plastic and 

drying shrinkage. 

(i)  Plastic Shrinkage :- 

  The hydration of cement concrete cause a reduction in the 

volume of system of water to an extend of about 1% of the volume of 

dry cement. This contraction is plastic strength and agree vetted due 

to loss of water by evaporation for surface of concrete particularly 

under hot climates and high winds. This can result in surface 

cracking. 

(ii)  Drying shrinkage :- 

  The shrinkage that takes place after the concrete has set 

and hardened is called drying shrinkage and most of it takes place in 

the 1st few months with drawl of water from concrete stored in 

saturated air voids causes drying shrinkage. 

Creep of concrete :- 

  The  in crease of strain in concrete with due under 

sustained stress is termed creep. 

  When the sustained load is removed the strain decreases 

immediately by an amount equal to the elastic strain at the given edge. 

This instanious recovery is then followed by a gradual decreases in 

strain called creep recovery. Which is a part of total creep strain 

suffered by the concrete. If a loaded concrete specimen is views has 

been subjected to a constant strain the creep decreases the stress 

progressively with time. This is called relaxation. 

 

 



 

Permeability of concrete :- 

  When excess water in concrete evaporates it leaves voids 

inside the concrete element creating capillaries. Which are directly 

related to the concrete porosity and permeability. Permeability is 

governed by porosity which in turn is a direct consequent of the water 

cement ratio of the concrete mix . 

Durability of concrete :- 

  A durable concrete is one that per form satisfactorily under 

anticipated expose condition during its service life span. The 

materials and mix proportion used and should be such as to maintain 

its integrating and if applicable to protect emended metal from 

corrosion. 

  One of the main characteristics influencing the durability 

of concrete is its permeability. To the ingress of water oxygen carbon 

dioxide, chloride, sulphate and other potentially deleterious 

substances. 

Sulphate attack :- 

  Sulphates are generally found in ground water and sub-

soil, Sea water also contain large quantity of sulphates, calcium, 

sodium, magnesium and ammonium sulphate are harmful to concrete 

as they can lead to increase in the concrete volume and consequently 

cracking calcium sulphate reacts with calcium aluminates present in 

cement hydrides forming an expensive zips in presence of illuminate 

and may in turn lead to the formation of efflorescence. Magnesium 

sulphates reacts with cement compound de-composing the cement 

itself and subsequently producing kips for minimising the danger of 

sulphate attack low C3 content recommended. 

 



 

Acid attack :-  

  Concrete structures are also use for storing liquids some of 

when are harmful for concrete. For damp conditions So2 and Co2  and 

other acid fumes present in the atmosphere affect concrete by 

dissolving and removing part of set cement. In fact no Portland 

cement is acid resistant. Concrete is also attack by water containing 

free Co2. Sewerage water is also very slowly causes decoration of 

concrete. 

EFFLORESCENCE :- 

  The water leaking through cracks or fact joints or through 

the areas are poorly compacted porous concrete dissolved some of the 

readily soluble calcium hydro-onside and other solids and after 

evaporation leases calcium carbonate as white deposits on the surface 

of concrete resulting from the coaching of calcium hydro-oxide and 

subsequent carbonation and evaporation are termed efflorescence. Un 

washed seashore aggregate efflorescence. 
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  QUALITY AND CONTROL OF CONCRETE 

Factors causing the variations in the quality of 

concrete :- 

  The main factor causing variation in concrete quality are 

as follows. 

Personal :- 

  The basic requirement of the success of any quality control 

plan is the availability of experienced knowledgeable and treed 

personal and all levels. The sight engineer should be able to 

comprised the specification stipulation to infarct quality must be a 

display imbibed in the mind and they should be strong motivation in 

the everything right the first time. 

Materials equipment and workmanship :- 

  For uniform quality of concrete the ingredients should 

performable be used from a single source. When ingredients from 

different sources are used the strength and other characteristics of 

materials are likely to change and therefore they should only be used 

proper evaluation and testing. 

  Grading minx side, shape and moisture contain of 

aggregate are the measure soirées of variability. 

* The aggregate should be free from impurities and deleterious  

 materials. 

* The water, used for mixing concrete should be free from silt 

organic matter alkali and suspended impurities sulphate and 

chloride in water should not exceed and permissible limit. 

* The cement should be tested initially once form each sources of 

 supply and subsequently once every two months. 



  They equipment used for batching, mixing variation 

should be right capacity. Weight bathed should be frequent change for 

there accuracy. Mixtures performance should be check for conformity 

to the requirement of the relevant standard concrete be mix for the 

required time bath under mixing and over mixing should be avoided. 

The vibrations should have the required frequency and amplitude of 

vibration. 

  The green concrete should be handled, transported and 

placed in such a manner that it does not get segregated. The time 

interval of mixing and placing the concrete should be reduced to the 

minimum possible. Adequate cheering is essential for handling and 

development of strength of concrete  which depends upon shape and 

sire of member temperature, and humidity condition type of cement 

and the mix proportion. Generally the long term compressive strength 

of concrete moist cured for only 3 days of 7 days sill be about 60% or 

80% respectively of the one moist cured for 28 days or more. 

Field quality control :- 

  The field control that is inspection and testing play a vital 

role in the overall quality contract plan. Inspection could be of two 

types.  

(i)  Quality control inspection and 

(ii)  Acceptance inspection. 

  For refitted operation early inspection is vital and once the 

plant has stabilise occasional checks may be sufficient to ensure 

continued seats factory results. The apparitions which are not of 

repetitive type would required on the other hand more constant. 
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  PRODUCTION OF CONCRETE 

Production of Concrete:- 

  The design of a satisfactory mix proportion is by it self no 

guarantee of having achieved the object of quality concrete work. The 

batching, mixing, transportation placing com pact ion finishing and 

curing are very complimentary operations to obtain desired good 

quality concrete. 

* The aim of quality control is to ensure the production of 

concrete of uniform strength in such a way that there is a 

continuous supply of  concrete delivered to the place of 

depositions. Each batch of which is as nearly like the other 

batches as possible. The production of concrete of uniform 

quality involves the following five definable phase. 

(i) Batching or measurement of materials. 

(ii) Mixing of concrete. 

(iii) Transportation. 

(iv) Placing, compaction and finishing of concrete. 

(v) Curing. 

Batching of materials :- 

  A proper and accurate measurement of all materials used 

in the productions of concrete is essential to ensure uniformity of 

Proportions and aggregate grading in successive batches. For most of 

the large and important jobs the batching of materials in usually done 

by weighing. In weight batching the weight of surface must be taken 

in to account. The factors affecting the choice of proper batching 

systems are. 

(i) Sire of job. 



(ii) Required production rate. 

(iii) Required standards of batching performance. 

  The production capacity of a plant is determined by the 

material handling system, the become size, the batcher size, and the 

plant mixer size and their number available.  

Manual Batching :- 

  In this short of patching all operations of weighing  and 

batching  of concrete ingredients are done manually. Manual batching 

is acceptable for small jobs having no batching rate. 

Semiautomatic Batching :- 

  This batching is one in which the aggregate bin gates for 

charging batchers are opened by manually operated switches. 

  The system contains interlocks which prevents batcher 

charging and discharging occurring simultaneously. 

Automatic Batching :- 

  Automatic batching is one in which all scales for the 

materials are electrically activated by a single switch and complete 

autographic records are made of the weight of each material in each 

batch. 

Mixing of concrete materials :- 

  The object of mixing is to coat the surface of all aggregate 

particles with cement paste and to bland all the ingredients of concrete 

in to a uniform mass. The mixing action of concrete thus involves two 

operations :- 

(i) A general blending of difference particle sizes of the ingredients 

to be uniformly distributed through out the concrete mass and  

(ii) A vigorous robbing action of cement pastel on to the surface of 

inert aggregate particles. Concrete mixing is normally done by 

mechanical means called mixer, but sometimes the mixing of 



concrete is done by bond. Machine mixing is more efficient and 

economical compared to hand mixing. 

(i) The tilting type mixture. 

(ii) The non-texting type mixture. 

(iii) The pan or stirring mixture. 

Transportation of concrete :- 

  Concrete from the mixture should be transported to the 

point where it has to be placed as rapidly as possibility by a method 

which prevent segregation or loss of  ingredients. The concrete has to 

be placed before setting has commenced. Attempts have been made to 

limit the time lapse between mixing and compaction with in the 

forms. 

  The specifications however, permit a maximum of two 

hours between the introduction of mixing water to the cement and 

aggregate and the discharge if the transported in a truck mixture or 

agitator. In the absence of an agitator, this figure is reduced to one 

hour only. All these however pre same that the temperature of 

concrete. When deposited is not less than 5.c or more than 32 % c. It 

has been established that delays in planning concrete after the so 

called initial set has taken place are not ingenious and may give 

increased compressive strengths, Provided the concrete retains 

adequate work ability to allow full compaction. 

 The requirements to be fulfilled during transportations are. 

(i) No segregation or separation of materials in the concrete and . 

(ii) Concrete delivered at the point of placing should be uniform and 

of proper consistency. 

  The prevention of segregation is the most important 

consideration in handling and transportation concrete. The 

segregation should be prevented and not corrected after its 



occurrence. The concrete being a non-homogeneous composite of 

materials of widely differing particle size and specific gravities. is 

subjected to internal, and external forces during transportation and 

placing tending to separate the dissimilar constituents. 

  Segregation can be prevented by ensuring that the 

direction of all during the damping or dropping of concrete is vertical. 

When the discharge is at an angle the larger aggregate is thrown to the 

far side of the container being charged and the mortar is collected at 

the near side thus resulting in segregation. 

  The plan required for transporting the concrete varies 

according to the size of the job and the level at which the concrete is 

to be placed. The principal methods of transporting concrete from the 

mixer are the following 

(i) Barrows. 

  (a) Wheel barrows and hand cards. 

  (b)  Power barrows and powered haggis or dumpers. 

(ii) Tippers and lorries  

(iii) Truck mixer and agitator corries. 

(iv) Dump buckets. 

(v) The manorial system or trolleys or rails. 

  The most commonly used method of transporting concrete 

by the hand pans passing from hand to hand is slow, wasteful and 

expensive. It concrete is to be placed at or below the mixer level, steel 

wheel barrows are a better mode of transportation. Concrete can be 

discharged from the wheel barrows to the required point. The average 

quantity that can be carried in one wheel barrow is about 35 litters 

(80kg). Sometimes for relatively bigger jobs, power barrows, which 

are motorised version of wheel barrows are used. 



  Dumpers and ordinary open steel body tipping lorries can 

be used economically  for hoops of up about 5 km. These lorries are 

suitable only for dry mixes to avoid difficulties used by segregation 

and consolidation. 

  It is essential that the lorry body by water height to prevent 

loss of fineness. The concrete has to be covered with tarpaulins to 

prevent the concrete being exposed to sun wind and rain. If the haul is 

long. agitators have to be used to prevent segregation. White using 

this method it is necessary to see that. 

(i) The entire mixer batch is placed in the bucket and  

(ii) Segregation is prevented while filling the bucket. 

  For transporting ready mixed concrete truck mixers and 

agitator rise are used. The manorial system is useful when the ground 

conditions are not suitable for normal. Wheeled traffic. In the 

manorial system, the concrete be tripped directly into the formwork. 

  Basically the system consist of a power wagon mounted on 

a single rack  capable of a travelling speed of 90% m/min, The engine 

may be diesel or petrol powered without a driver. 

Placing of concrete :- 

  The method used in placing concrete in its final position 

have an important effect on its homogeneity, density and behaviour in 

service. 

  The secure good concrete. It is necessary to make certain 

preparation before placing. The forms must be examined for correct 

alignment and adequate rigidity, to withstand the weight of concrete 

impact loads during construction without undue deformation. The 

forms must also be schemed for tightness to avoided any loss of 

mortar which may result in honey-combing. Before placing the 



concrete, the inside of the forms are cleaned and treated with a relies 

agent to facilitate their removal when concrete is set. 

 

Compaction of concrete :- 

  During the manufacture of concrete a considerable quality 

of air is entrapped and during its transportation there is a possibility of 

practical segregation taking place. If the endeared air is not removed 

and the segregation of course aggregate not corrected, concrete may 

be porous, non-homogeneous and of reduced strength. The process of 

removal of entrapped air and of uniform placement of concrete to 

form a homogeneous dense mass is termed compaction. 

  The presence of even 5% voids in hardened concrete left 

due to in complete compaction may result in a decrease in 

compressive strength by about 35% compaction is necessary for the 

following reasons. 

(i) The internal friction between the particles forming the concrete 

bent  concrete and reinforcements and formwork makes it 

difficult to spread the concrete from coming in cubes contact 

with the reinforcements there by landing to poor bond between 

the reinforcement and surrounding concrete. The compaction 

helps to over come the above frictional forces. 

(ii) Friction can also be reduced by adding more water than combine 

with  cement. The water in excess to that required to hydrate the 

cement fully forms water voids which have as harmful an effect 

in reducing strength as air voids, nevertheless, it is preferable to 

used slightly more water than run the risk of securing in 

adequate compaction. The compaction recued to voids to 

minimum. 

 



Compaction method :- 

 The compaction of the concrete can be achieved in four ways. 

(i) Hand ridding. 

(ii) Mechanical vibrations. 

(iii) Centrifugation or spinning and 

(iv) High pressure and shock. 

  The choice of a particular technique of compaction of 

concrete factors. 

(i) The type of structural element 

(ii) The properties of concrete mix, particularly its water cement 

ratio. 

(iii) The desired properties of the hardened concrete i.e. strength, 

durability and water tightness etc. 

(iv) The duration of the production process and the rate of the out 

put in the case of precast concrete products. 

1. Hand Roding :- 

  Roding is the process of ramming the concrete manually 

with a heavy feat-faced tool. The Roding action is effective for a 

depth of concrete equal to five times, the maximum size of aggregate. 

The road should penetrate to the full depth of the concrete layer. The 

compaction should continue consul the cement mortar speeds on the 

surface of the concrete. Fact Roding produced better compaction that 

hand ridding. 

2. Mechanical vibrations :- 

  Vibrations is the commonly used method of compaction of 

concrete. The oscillations are in the form of simple harmonic motion. 

The mechanical vibrations can be impacted by means of vibrators. 

Which are operated with the help of an electric motor 

 



3. Centrifugation or spinning :- 

  The method is used in the production of laments. Which 

are circulate in cross-section. The amount of concrete is feed in to the 

mould, the spinning process. The speed is slowly reduced and dry 

cement is sprinkled in small quantity such that any face water on the 

surface does not increases the total water cement ratio. A round rod is 

held against the two end rings to finish the surface. The initial water 

cement ration for effective compaction without serration should be 

between 0.35 and 0.04. 

4. Vibropressing :- 

  The method comprises applying external pressure from the 

top and vibration from below the mould. The vibration tables can be 

used for this purpose. The excess water added during the mixing is 

forced out due to large pressure. 

Curing :- 

  The water in capillaries may gear lost due to evaporation. 

It this water is retained by  some means or in other words if the water 

is continuously available, the chemical action can be continued as 

long as all the cement is hydrated. The process by which the loss of 

water from concrete is prevented is known as curing. Curing is 

usually done in one of the following ways. 

1. Most curing :- 

  Exposed surface of concrete shall be kept continuously in 

west condition for at least seven days. from the date of placing of 

concrete prelist concrete members can be immersed in water. 

2. Member curing :- 

  The concrete may be coated with approved curing 

compounds. This method is used where water is in short supply or in 

hot water conditions. 



3. Steam curing :- 

  Steam curing under pressure is very costly as it requires 

pressure chambers. Steam curing reduces the bond strength of 

concrete steam curing is used only for achieving 50% to 75% of the 

strength in a short period. 

Curing period :- 

  To develop design strength, the concrete has to be cured 

for up to 28 days. As the rate of hydration and hence the rate of 

development of strength reduces with time, it is not worth while to 

cure for full period of 28 days. 

  Is : 456-200 stipulate a minimum of 7 days moist curing. 

While Is : 7861 (Part-1) - 1976 stipulates a minimum of 10 days under 

not weather conditional. High, early strength of cement can be cured 

for half the periods suggested for OPC. For pozzolna or best furnace - 

slag cements the curing period should be increased. 

FORMWORK :- 

  The formwork or shuttering may be defined as moulds of 

timber or same other material into which the freshly mixed concrete is 

poured at the site and which hold the concrete till it sets. From lining 

and sheathing plus all necessary supporting members. bracing 

hardware and fasteners. 

  Concrete construction practice directly affected formwork 

requirements. A good formwork should be strong, stiff, smooth and 

leak. As the cost of formwork may be the  other order of 2% of the 

cost of project. 

 

 

 

 



Requirements of formwork :- 

Quality:- 

  The  formwork is designed and built accurately. So that the 

desired (shape, size , position and finished of cost concretes is 

obtained and thus. 

(a)  All linear in the formwork should be true and the surface be 

plane. So that the cost of finishing the surface of concrete on removal 

of shuttering is the least. 

(b)   The formwork should be leak proof. 

Safety :- 

  The formwork is built substantially so that it is strong 

enough to support the dead and live loads during construction without 

collapse or danger to workmen or the structure. The joints in the 

formwork should be rigid to minimise the  building twisting or 

sagging due to dead and live  loads. Excessive deformation may 

disfigure the surface of the concrete. 

Economy :- 

  The formwork should be built efficiently to save time and 

money for the constrictor and owner a like. After the concrete has set. 

the formwork should be easily strippable without damage so that it 

can be used repeatedly. 

Types of formwork  

Timber formwork :- 

  The timber used for formwork should be cheap easily 

available and easy to work manually and on machines. A good timber 

for formwork should be light for easy handling and lifting. stiff for 

not giving excessive deflections usually for form knots, knot holes, 

bad flows, etc. Which may cause failure. The timber used should not 

be green as it would then become dry and shrink and at the same time 



not too dry as it would absorb water form concrete. Partially seasoned 

timber is the most suitable. 

Plywood formwork :- 

  Plywood sheets bound with synthetic resin adhesive are 

being widely used now a days. The thickness of play varies from 3 to 

18mm. slices less than 6mm stick are used for lining the timber 

formwork get neat and smooth surface finished and as a formwork for 

curved, Surface. The common slices are (1200 x 1200) mm to (300 x 

3000) mm. The finishing of forms is rapid is rapid and economical. It 

does not warp, swell and shrink during the setting of concrete. 

Steel formwork :- 

  Steel formwork are commonly employed for big projects 

where the forms are to be reputedly used. The steel forms can be 

easily fabricated and do not required may adjustments as the units are 

standardised. These prove to be economical and are best suited for 

circular columns and flat slab construction. Joints can be used from 

wall to wall to support the steel beams used for stiffening the plates. 

Square steel plant of 500 mm size are generally used. Light steel sheet 

panels of 500mm size and stiffened with angles are also available. 

Stripping of form :- 
  The removal of forms after the concrete has set is termed 

stripping of forms. The stripping or striking of forms should produced 

in a definite order. The formwork should be so designed and 
constructed as to allow them to be stripped in the desired order. The 

period up to which the forms must be left in place before they are 

stripped is called stripping time. The factors affecting the stripping 
time are the position of the forms the loads coming on the elements 

immediately after stripping, temperature of the atmosphere, the 

subsequent leads coming on the elements, etc. 
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   INSPECTION AND TESTING 

Introduction:- 

  The testing of reprehensive concrete doesn’t represent the 

quality of the actual in place concrete and quality control can not be 

regarded as a more testing of three concrete clubs at 28 days, in fact to 

avoid inferior concrete being placed the control, is to be carried out 

much before any cubes become available for testing. There are 3 basic 

categories of concrete testing namely. 

(i) Quality control :- 

 It is normally carried out by the contractor in indicate 

adjustment necessary to ensure an acceptable supplied material. 

(ii) Compliance testing :- 

 It is performed by the engineer according to an agreed plan to 

the check compliance with the specifications. 

(iii) Secondary testing :- 

 This test is performed on the hardened concrete in situations. 

Where there is doubt about the reliability of control and compliance 

results or they are an available or in appropriate as in an old structure. 

Workability test :- 

  The workability of concrete should be measured at 

frequent intervals during the progress or work by means of slump test 

compacting factor test or Vie - Bee consistency test as per Is-1199 to 

1959 specification to the ball penetration test. 

  The slump test is of real value as a field control of the 

makes to  maintain the uniformity between different batches and 

supposedly similar concrete. The compacting factor test is more 

accurate than the slump test and the results are reproducible. This test 

may be performed for a wide range of workability that is for concrete 



mines of a high to very low work abilities. (CFO. 92 to 0.68). The 

Vie-Bee test is suitable for low and very low work abilities. 

Air void analysis testing :- 

  It is measured the total air contain of fresh concrete 

doesn’t provide information about bubble size and air distribution 

through out the volume of concrete. Which is vital for adequate freeze 

thaw performance on the other hand the only available standardised 

method to determine the air void system is to perform test on harden 

concrete. Which typically takes several wings to complete which is 

too late from corrective measures to be taken. 

Micro wave water content test :- 

  Water content of as deliver concrete as always been a 

source of speculation and un certainty water in excess the mix design 

amount can have a direct negative impact on the strength quality and 

durability of concrete. Since better quality control optimization of 

materials in the mix design and high performance concrete, are 

specified for construction projects it has become critical that accurate 

control the water content of a concrete mix be enforced. 

Maturity test :- 

  The strength of a concrete mix that has been properly 

consolidated and cured is a function of its edge and temperature 

history longer curing periods and higher curing temperature load to 

increase strength development. The maturity method of testing 

recognizes this combined effect of time and temperature and provide 

a basic for estimating the in-site strength gain a of concrete by 

monetary temperature over a period. 

Acceptance testing of hardened concrete:- 

  The test on the hardened concrete curried out to check its 

compliance with specifications asses the quality of concrete in the 



struepulated the load curing capacity and the strength of concrete at a 

particular location in the structure. 

Ultrasonic test of hardened concrete :- 

 The ultrasonic pulse velocality (UPV) method basically 

involved the measurement the velocity of electronic pluses passing 

through concrete from a transmitting transducer to a receiving 

transducer. The method is based on the principal that the velocity of 

pulse passing through concrete is primarily depends upon the density 

and the elastic properties of the materials and is depended up 

geometry of the component. The density and elastic properties are in 

term related to the quality and strength of the material the pulse 

velocities a range from about 3 to 5 kipper see. 

Impact echo testing :- 

  The non destructive impact echo method uses transient 

stress or sound waves generated in the concrete a masonry by an 

elastic low energy mechanical impact source or impact or consisting 

of hardened steel balls mounted on springs rods. The stress waves that 

propagate with in the member are reflected by dies continuous like 

flows or air interfaces with in the member and the external boundaries 

of the member. 
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  SPECIAL CONCRETE 

MASS CONCRETE :- 

  A concrete placed in massive structure like dams, canal 

locks, bridge piers etc can be termed mass concrete. A large size 

aggregate (up to 150 max m size) and a low slump (stiff consistency) 

are adopted to reduces the quality of cement in the mix to about 5 

days per cubic method of mass concrete. 

  The high temperature of mass concrete due to the heat of 

hydration may lead to extensive and serious shrinkage cracks. The 

shrinkage cracks can be prevented by using low heat cement and by 

continuous curing of concrete. 

Silica fume concrete :- 

  Silica fume is a by product of the reduction upright quartz 

with coal electric are furnaces in the production of Ferro-silicon 

method. Because of its extreme fineness and high glass content, 

silica-fume is a very efficient poiiolanic materialise it is able to react 

efficiently with the hydration products of Portland cement in 

concrete.’  

  Silica, fume is generally more efficient in concretes having 

water - cement ratios. The silica fume has an efficiency factor of 3 to 

4. This means that 1 kg of silica, fume can replace 3 to 4 kg cement in 

concrete without changing the compressive strength of concrete. 

  Silica fume in concrete can be used for the following 

purposes. 

(i)    To conserve cement. 

(ii)   To produce ultra high strength concrete. 

(iii)  To concrete alkali silica reaction. 

(iv)  To reduce chloride associated corrosion and sulphate attack. 

(v)   To  increase early age strength of flays/slag concrete. 



SHOTCRETE OR GUNITING :- 

  Shotcrete is mortar or very fine concrete deposited by 

jetting it with high velocity on to a prepared surface as the system has 

different proprietary names in different countries such as Blastcrete 

concrete offers advantages over conventional concrete in a variety of 

new construction and repair works. Concrete as frequently more 

economical than conventional concrete because of less formwork 

requirements requiring only a small portable plant for manufacture 

and placement. It is capable of excellent bonding with a number of 

materials and this may be an importance consideration. 

  Concrete has wide applications in different constructions 

such as thin over-head vertical or horizontal surfaces, particularly the 

curved of folded sections, canal, reservoir and tunnel lining. 

Swimming pools and other water retaining structures and pressurised 

tracks shotcrete is very useful for the restoration and repair of 

concrete structures fire damaged structures and water proofing of 

walls. 

Uniting :- 

  Gummite also known as a dry process shotercte, uses air 

pressure to convey dry material from machine through hose to nozzle 

where water is added. The technique of depositing very thin layers of 

mortar in each pass of the nozzle than that available with the concrete 

is termed grunting. 

  The grunting can effectively by used for the repair of 

dams, spillways, bridge, piers, sewerage pipes and water mains and 

for protection of canal banks. It has been extensively used for the 

protection of steel guiders from corrosion etc and watery roofing of 

reservoir and tunnels. 

 



FERROCEMENT :- 

  Ferro cement may be considered as a type of thin 

reinforced concrete construction where cement mortar matrix is 

reinforced with may layers of continuous and relatively small 

diameter wire mesh reinforcement over the endive surface, and 

sometimes over the entire volume of the matrix provides a very high 

resistance against cracking. 

Applications :- 

  Ferro cement combines easy mould ability of concrete to 

any desired shape lightness tenacity and toughness of steel plates. Due 

to very high tensile strength to-weight ratio and superior cracking 

behaviour the fibrocement is an attractive material for light and water 

light structure and other portable structures, such as mobile homes. 

The other specialised applications include water tanks and detailed 

soies and bins boat hills, biogas, holder pipes, folded plates and shell 

roofs, floor, units, kiosks, service core units wind tunnels, modular 

housing, swimming pool and permanent forms of concrete columns. 

FIBRE REINFORCED CONCRETE  

Introduction :- 

  The fibres help to transfer loads at the internal microckalks 

such as concrete is called fibre reinforced concrete. Thus the fibre 

reinforced concrete is a composite material essentially consisting of 

conventional concrete or mortar reinforced by fine fibres. 

  The major factors affecting the characteristics of fibre-

reinforced  concrete are water cement ratio personages of fibre 

diameters and length of fibres. The fibres restrain the shrinkage and 

creep movements of unreinforced matrix. However fibres have been 

found to be more effective in controlling compression creep than 

tensile creep of unreinforced matrix. 



  In contract to reinforcing bars in reinforced concrete which 

are continuous and carefully placed in the structure to optimise their 

performance the fibres are dis continuous and are generally rendomly 

distributed throughout the concrete matrix. The fibres are likely to be 

considerably more expensive than the conventional steel rods. The 

fibre reinforced concrete is not likely to replace conventional 

reinforced concrete. 

PLOYMER CONCRETE COMPOSITES (PCCS) 

  Polymer concrete composites are obtained by the 

combined processing of polymeric meteoric materials with some or 

all of the ingredients of the cement concrete composites polymer 

concrete can be classified as follows. 

Polymer impregnated concrete (PIC) 

  In polymer impregnated concrete low viscosity liquid 

monomer or polymers are partially or completely impregnated in to 

the pore systems of hardened cement composts and are then 

polymerised. 

Application in irrigation structure :- 

  The effect of cavitations and erosion in dams and others 

hydraulic structures can be catastrophic conventional peptides of the 

damage are expensive and huge losses may be caused due to loss of 

benefits from irrigation power generation flood control, etc. In such 

cases the polymer impregnated treatment may be cost effective. The 

concrete may be removed from the place of server damage and the 

damaged are patched, dried and treated by impregnation. 

Resin or polymer concrete :- 

  Polymer concrete is a composite where in the polymer 

replaces the cement, water matrix in the cement concrete. It is 

manufactured in manner similar to that of cement concrete monomers 



or per-polymers are added to the graded aggregate and the mixture is 

thoroughly mixed by hand or machine. The thoroughly mixed 

polymer concrete material is cast in maids of wood, steel or 

aluminium, etc to the required shape or form. 

  polymer concrete have good potential as repairer material 

and for overlays. This sand filled overlays reduces water permeability 

and chloride penetration. Polymer concrete can be use for treating the 

sluice ways and stilling has of the dam.  

  Polymer concrete pipes have been used for transporting a 

variety of chemicals for carrying effluents and waste water etc. 

  Polymer concrete can be used in rock boths. If provides 

necessary corrosion protection to ground anchors. Polymer concrete 

posses good  electrical properties and can be used for high voltage 

insulator application. Electrical structures such as poles for electrical 

transmission lines have been manufactured from polymer concrete. 

Polymer modified concrete (PMC) :- 

  Polymer modified concrete (PCM) more specifically 

called polymer cement concrete is a composite botched by in corpora 

ting a polymeric material in to concrete during the mixing stages. 

Polymer added should not interface with the hydration process 

polymer are insoluble in water their addition can only be in the form 

of emulsion or dispersion or latex. The hydrated cement and the 

polymer film formed due to the curing of the polymeric material 

constitute an penetrating matrix that binds the aggregate. 

  Depending upon the type of modifier, polymer modified 

cement concrete can be subdivided as  

(i)  Latex - modified cement concrete (LMMC). 

(ii)  Prepolymer- modified cement concrete(PMCC). 

Polymer cement concrete (PCC) 



  PCC is used for flooring in food processing and chemical 

industrials in wear-resistant floors and in elects over steel bridges. 

Due to the early development of strengths it is suited for repairer of 

sea defence structure. 

  The development of polymer-concrete composite has 

opened up the possibility of extending the very range of applicability 

of concrete like composites. It has become possible to tailor a 

polymer concrete composite to meet the requirements of any given 

applications. 

  Polymer concrete composites are very cost effective in 

applications requiring high digress  of durability and chemical 

resistance and where so for costlier material and composites have 

been employed. 
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DETERIORATION OF CONCRETE AND ITS PREVENTION 

Introduction :- 

  Though concrete is quite strong mechanically. It is highly 

susceptible to chemical attack and thus concrete structures get 

damaged and even fail unless some measured are adopted to counter 

out deterioration of concrete and there by increasing the duality of the 

concrete structure. 

Types of deterioration :- 

  Deterioration of concrete is caused not only by acids in the 

form of water solutions or acids on dissolving in water, but by salt 

solutions and even by allies. 

  There are 3 types of deterioration. 

(i) Decompositions of concrete :- 

  In this form the decomposition of concrete is caused by 

action  of liquids. Which are able to dissolve the ingredients of 

hardened concrete. 

(ii) Chemical reaction :- 

  In this form of destruction a chemical instruction between 

hardened cement constituents and a solution takes place. 

(iii) Crystachization :- 

  This form of destruction involves accumulation 

crystallization and polymerization of reaction product which increases 

the volume of solid phase which the pore structure of concrete. 

 

Prevention of concrete Deterioration :- 

  An increase in the water cement ratio above 0.45 or 0.50 is 

found to increase the permeability of cement paste exponentially. In 

addition the cement content should be such that to ensure sufficient 

alkalinity to provide passive environment against corrosion of 



reinforcement. In the concrete for marina environment or in sea water 

applications a minimum cement content of 350 kg/m3 or more is 

required more over the water-cement ratio and cement content must 

provide enough paste to overfill. The void content of aggregates 

depends upon the type and nominal maximum size of aggregate used 

e.g crushed rock and rounded river gravels of 20mm nominal size 

have approximately 27 and 22 percentage of aggregate voids cement 

content of 40 kg/m3 and water cement ratio of 0.45 will produce paste 

volume of 30% which is sufficient to overfill the voids of crushed 

rock. 

  The concrete in sea water or exposed directly should be at 

least of M20 grade in case of plain concrete and M25  in case of 

reinforced concrete. 

  As the addition of hydraulic additives reduces the rate of 

leaching considerably their addition will also be helpful in the 

prevention of deterioration of concrete. 

  Deterioration of concrete can also be prevented by treating 

concrete with solutions of salts layer of cilium salts less soluble than 

calcium hydroxide. This can be accomplished by treating the surface 

with solution of 3% fluosilic acid 5% oxalic acid and saturated 

solution of moncalcium phosphate. 

Corrosion of Reinforcement :- 

  Concrete normally provides a high degree of protection 

against corrosion to embedded steel reinforcement. In addition 

concrete of low water, cement ratio and well carried has a low 

permeability which minimizes penetration of corrosion inducing 

agents like oxygen, chloride ion, carbon dioxide and water. 

  Sometimes, the 1st evidence of distress is the brown 

staining of a concrete around the embedded steel. Thus brown 



staining resulting from rusting or corrosion of the steel permeating to 

the concrete surface without cracking of the concrete but usually is 

accompanied by cracking steel corrosion not only eases distress 

beacuse of staining, cracking and revelling of the concrete but may 

also cause structural failure resulting from the reduced L/S and hence 

reduced tensile force capacity of the steel this normally being more 

critical within pressurising bars. To understand the corrosion 

phenomenon of embedded reinforcement, it is imperative to study the 

corrosion of steel itself. 

EFFECTS OF CORROSION :- 

  The distress due to corrosive action may be in the form of 

deep pitting and a serve less c/s of reinforcement. A combination of 

high stress and intense corrosion will produce stress concentrations 

that may result in rupture of the reinforcement. The corrosion of 

embedded steel can be minimized by using the following 

recommendation. 

(i) For the reinforced - concrete member totally immersed in sea-

water the cover should be increased by 40mm beyond the 

specified for normal condition. In the case of high - strength 

concretes of grade m25 or above, the additional thickness of 

cover specified over ma reduced to half. 

(ii) The additional cover thickness ranging from 15to50mm beyond 

the  value for normal conditions. may be Provided. When the 

surface of the concrete member are exposed to the action of 

harmful chemicals (e.g concrete in contact with soil 

contaminated with such chemicals) saline atmosphere laid 

vapours, sulphurous smoke etc. However the  total cover is 

limited to 75mm. 



(iii) To reduce the corrosion of reinforcement. the chloride ions in 

the concrete should be limited to its threshold or critical value. 

The total  amount of chloride ions in concrete should be limited 

to 0.60% . 

(iv) In the case of an excessively aggressive environment, or where 

for practical reasons it is not possible to meet the requirement of 

cover  and quality considered. 

(v) However, the sacrificial protection provided by wafting the 

reinforcement with either a metallic or non-metallic material has 

been found to satisfactory. Irrespective of the type, it is essential 

that the coating should completely evoke, the bar and should 

remain unbroken. 

(v) The concrete surface coating providing a barrier at the surface. 

Which penetrate and seat the pores of protection  waterproof 

membranes are also being extensively used.  

      REPAIR TECHNOLOGY FOR CONCRETE STRUCTURE 

Introduction:- 

  Though concrete is a relatively durable building material, 

it may suffer damage or distress during its service life due to a 

number of reasons. Because of the varying conditions under which it 

is produced at various locations. The quantity of concrete suffers 

occasionally either during production or during service conditions 

resulting in distress. 

  Sometimes distress in a structure is brought about by poor 

construction over loads. The other cause may be drying shrinkage, 

thermal stress, weathering, Chemical reaction and corrosion of 

reinforcement. 

 

 



Symptoms and Diagnosis of Distress :- 

  In addition to minor structural defects outlined above, the 

other distress can be observed in the form of cracks, spelling and 

scaling of concrete is the most common indication of the distress in a 

concrete structure. It may affect appearance only, or indicate 

significant structural distress or lack of durability. Cracks may 

represent the total extent of the damage, or they may point to 

problems of greater magnitude. These in turn may cause corrosion of 

reinforcement due to the entry of moisture and angel. 

  Cracking of concrete structural can never be totally 

eliminated but the practitioner should be a were of the causes, 

evaluation technique and the methods of repair. The approach of 

diagnosis of the problem of cracking should be identical to that of a 

doctor to the parent. Treatment of cracks involves detection, diagnosis 

and remedy. Before remedies are sought correct diagnosis will decide 

weather satisfactory repair is possible. The development of cracks and 

their repair is a perpetual problem involving considerable cost and in 

convenience to the occupants. 

  The cracks in a structure are broadly classified in to two 

categories, superficial cracks and structural cracks. The structural 

cracks may  be active and dormant. A crack where a movement as the 

crack where no movement occurs is termed dormant or state. 

 The following information may help in diagnosing the cracks:- 

(i) Whether the crack is new or old. 

(ii) Typed the crack i.e. whether it is active or dormant. 

(iii) Whether it appears on the opposite face of the member also. 

(iv) Pattern of the cracks. 

(v) Soil condition type of foundation used sign of movement of 

ground if any. 



(vi) Observation on the similar structures in the same locality. 

(vii) Study of specification methods of construction used and the test 

 results at the site it any. 

(viii) Views of the designer, builder , occupations of the building if 

any and 

(ix) Whether during which the structure has been constructed. The  

immediate cause of deterioration may be a chemical action or 

corrosion of reinforcement. The incompatible dimensional 

changes caused by drying shrinkage and thermal movement 

daring and after the hardening period may also cause cracks in 

concrete member. 

Repair of cracks :- 

  Once the cracked structure has been evaluated and the 

cause of cracking established a suitable repair procedure may be 

selected which takes there causes in to account. 

(i) Pre-treatment of surface and reinforcement. 

(ii) Application of repair material. 

Cracking of concrete due to different reasons :- 

  There are many reasons of cracking of concrete like. 

(i) Cracking due to chemical reaction:- 

  The important ingredients in concrete is cement it is a 

alkaline product. So it will react with acids acidic compounds present 

in moisture.  

Due to this reaction the concrete, may crack as a result of expensive 

reactions between aggregate containing active silica and alkali 

derived from cement hydration, admixture external soirees. 

* The alkali silica relation results in the formation of a swelling 

gels which tends to draw to draw water from other portions of 

concrete. 



(ii) Cracking due to weathering:- 

 The various envirmrntal factors cause cracking in concrete like. 

(a) Freckling and thawing. 

(b) Wetting and drying. 

(c) Heating and cooling. 

* The damage from freezing and thawing is the most common 

weather related physical deterioration. 

(iii) Cracking due to corrosion of reinforcement :- 

It is the most frequent cause of damage to reinforced concrete 

structure. 

* The corrosion of steel produces from oxides and hydroxides, 

which have a volume causes high radical bursting stresses around 

reinforcing bars and results in local radial cracks. 

(iv) Cracking due to poor constriction practices:- 

 Poor construction practices such as adding water to concrete to 

improve workability lack of wiring, inadequate form support, 

inadequate compaction and arbitrary placement of construction joints, 

can result in cracking in concrete structure. 
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