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  PART-A 

 1) The ratio of the amount of water to the amount of cement by weight is termed as 

water cement ratio 

 

2)the easy or difficulty with which the concrete is handled transported and placed 

between the forms with minimum loss of homogeneity 

 

3)The process of mixing proper and accurate quantity of all measured ingredients is 

the concrete to form the designed proportion to ensure uniformity is called 

batching,and the process of rolling folding and spreading of particle is called mixing, 

 

4) The process of selecting suitable ingredients of concrete and determining their 

relative proportions to produce , a concrete of minimum strength and durability as 

economically as possible. 

 

5)Sulphate attack denotes an increase in volume of cement paste in concrete or 

mortar due to the chemical action between the products of hydration of cement and 

solution contains sulphates 
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PART-B 

 

1) The  purpose of soundness test is to detect the presents of uncombined line in 

cement. this test is done with the help of Le-chatelier apparatus . It consist of brass 

rolled of diameter 30 mm and the height 30mm with a split nit exceeding  0.5 mm on 

either side of split there are two indicators with pointed  ends. Thickness of rolled 

cylinder  is .50 mm  

       The cement paste prepared with percentage of water taken as defined in 

consistency test. Rolled is placed on the glass plate  and filled by cement paste . It is 

covered at top by another glass plate. A small weight is placed at top and whole 

assembly is submerged in water at 24-34 degree Celsius . The distance   between 

the points of indicator is noted mould is again placed in water and heated for one 

hour . Mould is removed from water and allowed to cool down. distance b/w the two  

readings indicates the expansion of cement and it should not exceed 10mm 

 

2) ADMIXTURES:-A material other than water,aggregates,cement concrete or mortar 

to control setting and early hardening,work ability or additional cementing properties 

is known as admixture 

  ACCELERATORS:-An admixture which when added to concrete mortar or 

grout,increase the rate of vibration of hydraulic cement,shorten the time of set in 

concrete or increase the rate of hardening or strength development. 

   RETARDERS:-A retarder is an admixture that slow down the chemical process of 

hydration so that concrete remains plastic and workable for long time 

 

3) segregation:-Is  the separation of ingredient of a concrete mix , it reduces the 

strength and durability of concrete,it take place when  

handling and placing operations are not performed properly 
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water is too much in the mix 

aggregates are poorly graded 

concreting is done under water 

Bleeding:-Is the rise of water along with cement particle to the surface of freshly laid 

concrete .Bleeding takes place when  

excess water is present in the concrete 

fine aggregates are deficient in the concrete  

over compacting of the surface is done 

 

4)  Methods of proportioning (Mix design): 

IS Method  

ACI Method 

Road Note-4 Method  

IRC-44 method  

Arbitrary method  

Max density method  

Fineness modulus method 

Surface area method  

Mix design for high strength concrete  

DOE mix design method 

 

5)  (i) compressive strength:-the average compressive strength of concrete 

required at a specific age,determines the nominal water cement ratio of mix. 

 (ii) workability:-degree of workability depends on size of the section to be 

concreted,amount of reinforcement and method of compaction. 

 (iii) durability:- the resistance of concrete to the aggressive environmental 

condition. 

 (iv) maximum nominal size of  aggregate:-workability of concrete increase with 

increase in maximum size of aggregates. 
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 (v) grading and type of aggregate:-the grading and type of aggregate 

influences strongly the aggregate cement ratio for the desired workability and water 

cement ratio. 

 (vi) quality control:- variation in strength results from variation in the properties 

of mix ingredients and lack of  control of accuracy in batching,mixing,placing,curing 

and testing 

 

6) Light weight concrete:- conventional cement concrete is heavy building material. 

For multi storied budding it is desirable to reduce the dead load,it is produced by 

entraining air in the cement concrete. Methods are 

 (i) by making concrete with cement and course aggregate only. Since fine 

aggregates are not used,voids will be created and concrete will be light weight. 

 (ii) by replacing coarse aggregate by porous or cellular aggregate is called 

cellular concrete. This further classified 

 foam concrete:-    In this cement paste or mortar is mixed with stabilised foam, 

after hardening foam cells form concrete of a cellular structure . 

 Gas concrete:- this is manufactured by expanding the binding material 

paste with or without aggregate. This also known as aerated concrete. This mix is 

expanded by gas forming substances. Density varies from 300-1200kg/cubic meter.  

 

7) (i)Aggregates and cement should be stored on wooden platform 

 (ii)cement and aggregates should be covered by tarpaulin etc. 

 (iii)excavations should be covered  to prevent ground from freezing till the 

concrete is placed. 

 (iii)cement should not be mixed with hot water. 

 (iv)accelerators should be used carefully. 

 (v) concrete should not be placed on frozen ground. 

 (vi)slump should be less than 4 inch  

 (vii)fly ash or slag ,cement should not be used in cold weather. 
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 (viii)concrete should not contain any frozen aggregates lumps during 

placement. 

 

PART C 

 

III a)    

  Cement:- cement when mixed with water forms cement paste or matrix. 

Which hardens due to chemical reaction  called hydration. During the process of 

setting and hardening cement binds the aggregate together. Cement provides 

strength,durability and water tightness. 

  Aggregate:- these are inert on chemically in active materials which forms 

the bulk of cement concrete. materials classified in two categories-material passing 

through IS sieve No.4.80 termed as fine aggregates and materials retained on IS 

sieve no.4.80 is termed as coarse aggregate. Broken stone is used as coarse 

aggregates  

  steel:- steel reinforcement is in the form of round bars of mild 

steel,diameter vary from 5mm to 40mm    

  water:- this is least expensive but most important ingredient of concrete. 

Water helps to set and hard by the reaction of hydration. 

 

III b) 

colour:- colour of cement should be uniform and grey colour with light greenish 

shade. 

physical properties:- 

cement should be smooth when rubbed in between fingers 

when hand immersed in the bag of cement,it should feel cool. 

When a handful of cement throw in to a bucket of water it should sink 

presence of lumps: cement should be free from any visible lump. 

IV a)  
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Aggregate crushing value:- 

    1.Put the cylinder in position on the base plate and weigh it (W). 

2.the sample in 3 layers, each layer being subjected to 25 strokes using the 

tamping rod. Care being taken in the case of weak materials not to break the 

particles and weigh it (W1). 

3.Level the surface of aggregate carefully and insert the plunger so that it rests 

horizontally on the surface. Care being taken to ensure that the plunger does 

not jam in the cylinder. 

4.Place the cylinder with plunger on the loading platform of the compression 

testing machine. 

5.Apply load at a uniform rate so that a total load of 40T is applied in 10 minutes. 

6Release the load and remove the material from the cylinder. 

7.Sieve the material with 2.36mm IS sieve, care being taken to avoid loss of 

fines. 

8.Weigh the fraction passing through the IS sieve (W2). 

 Aggregate crushing value = (W2 x 100) / (W1-W) 

 

IV b)  

Rapid hardening cement:- Rapid hardening cement is a special type of cement that 

achieves high strength in less time. Normally the strength achieved by conventional 

cements in 7 days is same as the strength achieved in 3 days. This type of cement is 

also called as High-Early Strength Portland Cement.  

It gains strength faster than OPC.  

In 3 days it develops 7 days strength of OPC with same water cement ratio. 

Its  setting times is 30 mins and final setting time is 600mins which is same as OPC. 

It emits more heat during setting, therefore this cement is unsuitable for mass 

concreting. 
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It is used where form work has to be removed as early as possible in order to reuse 

it. 

It is used where high early strength is required. 

It is generally used for constructing road pavements, where it is important to open the 

road to traffic quickly. 

Blast furnace slag cement:- Blast furnace slag cement is the mixture of ordinary 

Portland cement and fine granulated blast furnace slag obtained as a by product in 

the manufacture of steel with percent under 70% to that of cement. Ground 

granulated blast furnace slag cement (GGBFS) is a fine glassy granules which 

contain cementatious properties. 

It Used in ready mix concrete plants. 

It Used for structures meant for water retaining such as retaining wall, rivers, ports, 

tunnels for improvement in impermeability. 

It Used in mass concreting works such as dams, foundations which require low heat 

of hydration. 

The initial strength achieved is lesser than that of conventional concrete, but the 

higher ultimate strength gained is equal and sometimes higher that conventional 

concrete. 

As the slag is grounded finely, it has the capacity to fill the pores efficiently, 

workability is high and bleeding is low. 

It has good resistance towards sulphate and chloride attack and even less risk 

of alkali-silica reaction with aggregates. 

 

V a) 
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Vee Bee consistency test:-  The main objective of Vee-Bee test is to determine the 

workability of the freshly mixed concrete. The Vee-Bee test gives an indication about 

the mobility and the compactibility aspect of the freshly mixed concrete. 

-Initially the sheet metal slump cone is placed inside the cylinder container that is 

placed in the consistometer. The cone is filled with four layers of concrete. Each 

concrete layer is one fourth the height of the cone. Each layer after pouring is 

subjected to twenty-five tamping with the standard tamping rod. The tamping is done 

with the rounded end of the rod.The strokes are distributed in uniform manner. This 

must be done in such a way theta the strokes conducted for the second and the 

subsequent layers of concrete must penetrate the bottom layers.Once the final layer 

has been placed and compacted, the concrete is struck off to make it in level with the 

help of a trowel. This makes the cone to be exactly filled. 

-After the preparation of the concrete cone, the glass disc attached to the swivel arm 

is moved and is placed on the top of the slump cone placed inside the cylindrical 

container. The glass disc has to be placed such that it touches the top of the 

concrete level and the reading is measured from the graduated rod. 

-Now the cylindrical cone is removed immediately by raising the cone slowly in the 

vertical direction. The transparent disc on the top of the concrete is placed down to 

the new position and the reading is determined. 

-The difference in the values measured from step 3 and step 4 will give the slump. 

-Now the electrical vibrator is switched on and at the same time we have to start the 

stop watch. The concrete is allowed to spread out in the cylindrical container. Until 

the concrete is remolded the vibration is continued. This stage is when the surface of 

the concrete becomes horizontal and the concrete surface completely adheres 

uniformly to the transparent disc. 



www.madinpoly.com  

   

 

-The time required for complete remolding in seconds is recorded. This time in 

seconds gives us the measure of workability of the fresh concrete. This time is 

expressed in Vee-Bee seconds. 

(refer figure of Vee bee consistency test) 

 

V b) 

Depending on testing method:- 

size of test specimen 

size of specimen relative to maximum size of aggregates uused 

moisture condition of specimen 

rate of loading adopted  

type of testing machine used 

independent on testing method:- 

type and age of cement. 

Type and size of aggregate 

degree of compaction 

water cement ratio 

aggregate cement ratio 

air voids 

curing methods 

curing temperature 

 

VI a) 
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Creep:-is defined as deformation of structure under sustained load. Basically, long 

term pressure or stress on concrete can make it change shape. This deformation 

usually occurs in the direction the force is being applied. Like a concrete column 

getting more compressed, or a beam bending. Creep does not necessarily cause 

concrete to fail or break apart. When a load is applied to concrete, it experiences an 

instantaneous elastic strain which develops into creep strain if the load is sustained. 

Factors affecting are 

Aggregate  

Mix Proportions  

Age of concrete  

In reinforced concrete beams, creep increases the deflection with time and may be 

a critical consideration in design. 

 In eccentrically loaded columns, creep increases the deflection and can load to 

buckling. 

 In case of statically indeterminate structures and column and beam junctions 

creep may relieve the stress concentration induced by shrinkage, 

temperatures changes or movement of support. Creep property of concrete will 

be useful in all concrete structures to reduce the internal stresses due to non-

uniform load or restrained shrinkage. 

 Loss of prestress due to creep of concrete in pre stressed concrete structure. 

Shrinkage:- concrete is subjected to changes in volume either autogenous or 

induced. Volume change is one of the most detrimental properties of concrete, which 

affects the long-term strength and durability. To the practical engineer, the aspect of 

volume change in concrete is important from the point of view that it causes unsightly 

cracks in concrete and called concrete shrinkage. Factors affecting are  

 Humidity (Drying Condition)  
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 Water Cement Ratio  

 Hardness of Aggregates  

 Moisture Movement in Concrete  

 Type of Coarse Aggregates  

 Shape of Aggregates  

 

VI b) 

Compressive strength is the ability of material or structure to carry the loads on its 

surface without any crack or deflection. A material under compression tends to 

reduce the size, while in tension, size elongates. 

Procedure: For cube test two types of specimens either cubes of 15cm X 15cm X 

15cm or 10cm X 10cm x 10cm depending upon the size of aggregate are used. For 

most of the works cubical moulds of size 15cm x 15cm x 15cm are commonly used. 

This concrete is poured in the mould and appropriately tempered so as not to have 

any voids. After 24 hours, moulds are removed, and test specimens are put in water 

for curing. The top surface of these specimen should be made even and smooth. 

This is done by placing cement paste and spreading smoothly on the whole area of 

the specimen. 

These specimens are tested by compression testing machine after seven days 

curing or 28 days curing. Load should be applied gradually at the rate of 140 kg/cm2 

per minute till the Specimens fails. Load at the failure divided by area of specimen 

gives the compressive strength of concrete. 

Compressive strength formula for any material is the load applied at the point of 

failure to the cross-section area of the face on which load was applied. 

Compressive Strength = Load / Cross-sectional Area 
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VII a) 

(i) mean strength:- this is the average strength obtained by dividing the sum of 

strength of all cubes by number of cubes 

(ii) variance:- this is the measure of variability or difference between any single 

observed data  from the mean strength 

(iii) standard deviation:- this is the root mean square deviation of all the results. it is 

denoted by S 

(iv) coefficient of variation:- it is an alternative method of expressing the variation of 

results. It is non dimensional measure of variation obtained by dividing the standard 

deviation by arithmetic mean 

 

VII b) 

Grade of concrete 

Type of cement 

Type and Size of aggregates 

Nominal maximum size aggregate (m.s.a) 

Max/Min cement content (kg/m 3 ) 

Type of water mixing and curing 

Max w/c ratio 

Degree of workability 

Air content (Entrapped air content not taken in IS 10262:2009) 

 Type of admixtures used 
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 Max/Min density of concrete 

 Max/Min temperature of fresh concrete 

 Environmental exposure conditions 

VIII 

 as per IS 10262 

(i) Target mean strength = 20+1.65x4=26.6N/mm2 

(ii) selection of water cement ratio:- w/c ration required for 26.6N/mm2 is 0.5, and is 

lower than the maximum value of 0.55 prescribed for mild exposure, 

hence w/c ratio is 0.5 

(iii) selection of water and sand content:- for 20mmaggregate 

 water content per cubic meter of concrete = 186kg 

 sand content as per percentage = 35% 

after the correction 

 required water content = 186+3% of 186 = 191.6lit/m3 

 required sand content = 35-3.5 = 31.5% 

(iv) determination of cement content 

 w/c ratio = 0.5 

 water 191.6lit 

 cement = 191.6/0.5=383kg/m3 

(v) determination of CA & FA 

 absolute volume of fresh concrete = 1-(2/100)=0.98 

 for FA ; fa = 546kg/m3 (eqn from IS 10262) 
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 for CA ; ca = 1188kg/m3 (eqn from IS 10262) 

 water =191.6   cement= 383kg FA=546kg CA=1188kg 

 water =0.5   cement= 1  FA=1.425 CA=3.10 

(vi) Actual quantities required for the mix per bag of cemented 

 cement = 50kg 

 sand = 71kg 

 coarse aggregate = 155kg 

 extra qty of water added for absorption in CA at 0.5% = 0.46+0.31=0.77lit 

quantity of water deduced for  moisture in sand at 2% = 1.42lit 

actual qty of water to be added = 25+0.77-1.42=24.35lit 

actual qty of sand required= 71+1.42=72.42kg 

actual qty of CA 

fraction I = 93-046=92.54kg 

fraction II = 62-0.31=61.69kg 

 

IX a)  

Methods of Concreting Under Water 

 Tremie pipe Method: 

 Bucket Method: 

 Grouting Method: 

 Bags stacking Methods:  

1)Tremie pipe Method:  

The tremie solid situation strategy utilizes a vertical or almost vertical pipe, through which 

concrete is set by gravity feed underneath water level. The lower end of the pipe is kept 
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drenched in crisp cement with the goal that solid ascending from the base dislodges the 

water, in this way restricting washing out of the bond substance of the new concrete to the 

uncovered upper surface. The upper end of the tremie pipe is kept over the water level amid 

the pour and is given a cone shaped container for cluster stacking, or cement might be 

siphoned into the highest point of the tremie pipe. Concrete must be poured at a rate which 

abstains from setting in the tremie.  

2) Bucket Method: 

In this strategy the solid is stored submerged by a base opening container. The cans for the 

most part are fitted with base roller or drop base doors as appeared in Fig.18.13. The door 

opens uninhibitedly outward when stumbled. The pail is filled totally with cement and its best 

secured with a canvas fabric or gunny sack and brought gradually down to keep away from 

backwash or unsettling influence to concrete as the can is brought down into the water. The 

can is brought down by a crane up to the base surface of the solid and afterward opened 

either by a reasonable game plan from the best or by a jumper. It is basic that the solid be 

released straightforwardly superficially on which it is to be saved.  

 3) Grouting Method:  

These pens are laid vertically over the full zone to be cemented with the end goal that the 

separation between the focuses of the pens and furthermore to the essences of the solid 

ought not surpass one meter. The measure of the stone total should nor be under 50 mm 

nor in excess of 200 mm. This total ought to be wetted before storing it outside the steel 

confines over the full region and tallness to be cemented. While saving the total, care ought 

to be taken that no pen is uprooted from its position. Subsequent to storing the total, the 

concrete sand grout of 1:2 extent and water/bond proportion at least 0.6 and not more than 

0.9 is set up in a mechanical blender. The greatest size of sand might be 5 mm and the 

concrete sand extent may shift from 1:1.5 to 1:4 contingent on the quality prerequisites and 

significance of the work.  

In the wake of grouting the entire territory for a stature of around 60 cm, a similar activity is 

rehashed for the following layer of 60 cm and the methodology is rehashed till the grouting is 

finished up to the ideal tallness. The grout to be sent down ought to be adequate to fill every 

one of the voids. The volume of voids might be accepted as 55% of the volume to be 
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cemented or discovered tentatively. Beyond what many would consider possible cement 

ought not be bothered while it is kept, this will limit the arrangement of laitence.  

4) Bags stacking Methods:  

The packs are tied so that they can be suited promptly in a profile of the surface on which 

they are put. The legitimately filled sacks are brought down into the water and set cautiously 

in header and stretcher courses as in block workmanship development with the assistance 

of jumpers so the entire mass is interlocked. 

  

IX b) 

Loss of alkalinity due to carbonation – When the steel surface is left unprotected in 

the atmosphere, rust begins to form on the steel surface and gradually flakes off. 

Loss of alkalinity due to chlorides – Chloride ions tend to de-passivate the steel surface by 

destroying the alkalinity of the concrete. 

Cracks in concrete – Cracks may expose the steel bars to the atmosphere and hence 

increase carbonation. 

Moisture pathways – Regular wetting of the concrete may lead to water reaching the steel 

reinforcement bars by diffusion through the pore structure of the concrete or cracks present 

in the concrete. Rusting of the steel bars follow thereafter. 

Insufficient Cover: Insufficient dimension of concrete cover. 

 

X a) 

concrete placed in massive structures like dams,canal locks,bridge piers are termed as 

mass concrete. This concrete has low slump of large size aggregate up to 150mm are 

adopted to reduce the quality to around 5 bags per cum of mass concrete. Concrete is 

placed in large open forms. The mix is dry and requires immersion type power is biators for 

compaction. 
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The heat of hydration of cement causes rise in temperature which results in shrin bage 

crades. This cause is prevented by using low heat cement and  continuous curing. 

placing the concrete is small and allowing several days before the placement of next life of 

concrete can dissipate the heat. 

Concreting can be done preferably  in winter season,so that the peak temperature in 

concrete cause lowered or the aggregates may be cooled and them used. 

Circulation of cold water through pipes buried in the concrete mass may be useful. 

 

X b)    

The penetration by materials in solution may adverse by affect the durability of concrete,and 

the aggressive liquids attack the concrete the concrete. 

In case of reinforced presence of moisture and air results in corrosion of steel leading to an 

increase in the volume of steel,cracking and spalling of  concrete cover. 

The moisture penetration depends on permeability and if the concrete become saturated 

with water it is vulnerable to frost action. 

Permeability affects water tightness of liquid  retaining structures and the hydrostatic 

pressure in the interior of daws. 

In  rocks ,pores are few in number but as they are of large size,they lead to higher 

permeability. 

Permeability of cement paste varies with the age of concrete or with the degree of hydration. 

Higher the strength of cement paste,lower will be the permeability.   

 

 

 


