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	EXPERIMENT NO.: 1 
Objective: To determines water absorption of brick.
        Equipments/Machines   
a) Dry bricks 
b) Weighing machine 

      Principle
 Brick for external use must be capable of preventing rain water from passing through them to the inside of walls of reasonable thickness. A good brick should aborb water maximum 1/7 th of the weight of the brick   

Methods/Procedures 

(i) 20 bricks are taken randomly from a stack. 
(ii) The bricks are put in an oven at a temperature of 1050C for drying. 
(iii) Bricks are weighed in a digital weighing machine and is record asW1 
(iv) The bricks are immersed in water at room temperature for 24 hours. 
(v) After 24 hours immersion, the bricks are taken out of water and wiped with a damp cloth for 3 minutes. 
(vi) The bricks are weight again and recorded as W2. 
(vii) Water absorption in % is calculated as (𝑊2−𝑊1)/𝑊1×100 



Observations 
 
	SSI NO 
	Weight W1 (Kg) 
	Weight W2 (Kg) 

	Water absorption in % 
	Remarks 

	11
	
	
	
	

	22
	
	
	
	

	33
	
	
	
	

	44
	
	
	
	

	55
	
	
	
	

	66
	
	
	
	

	77
	
	
	
	

	88
	
	
	
	

	99
	
	
	
	

	110
	
	
	
	

	111
	
	
	
	

	112
	
	
	
	

	113
	
	
	
	

	114
	
	
	
	

	115
	
	
	
	

	116
	
	
	
	

	117
	
	
	
	

	118
	
	
	
	

	119
	
	
	
	



 
Calculation 




 
Conclusion : 

Signature


Date:




                                                       EXPERIMENT NO.: 2
Objective  To determine the shape and size of the supplied brick
Equipments/Machines   
a) bricks 
b) scale

Methods/Procedures 


 (i) 20 bricks are taken randomly from a stack. The bricks should be rectangular in shape with sharp edges and smooth surface. 
(ii) Dimension i.e. length, breadth, &height of the bricks are measured by scale and recorded. 
(iii) For good quality bricks, the dimension of 20 bricks should be within the following limits. 
Length 3680 mm to 3920 mm 
With 1740 mm to 1860 mm 
Height 1740 mm to 1860mm


Observations  
	 
SL NO 

	Length (mm) 
	Breath(mm) 
	Height(mm) 
	Remarks 

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	

	16
	
	
	
	

	17
	
	
	
	

	18
	
	
	
	

	19
	
	
	
	

	20
	
	
	
	



 
Calculation :







 
Conclusion : 








Signature


Date:
 
 






EXPERIMENT NO.: 3
Objective  To determines the compressive strength of bricks
Equipments/Machines   
Compressive strength testing machine, Bricks, Water, Sand, Cement, Trowel
Principle
 Bricks are mostly subjected to compression and tension. The usual crushing strength of common hand moulded well burnt bricks is about 5 to 10 N/mm2 (50 to 100/kg/cm2) varying according to the nature of preparation of the clay. Pressed and machine moulded bricks made of thoroughly pugged clay are stronger than common hand moulded bricks from carelessly prepared clay.



Methods/Procedures 



(i) Eight bricks are taken for the compressive strength testing. 
(ii) The bricks are then immersed in water at room temperature for 24 hours. 
(iii) Then these are taken out of water and surplus water on the surfaces is wiped off with a moist cloth. 
(iv) The frog of the bricks is flushed level with cement mortar (1:3) 
(v) The bricks are stored under damp jute bags for 24 hours followed by its immersion in water at room temperature for three days. 
(vi) The bricks are placed in the compression testing machine with flat faces horizontal and mortar filled face being upwards. 
(vii) Load is applied at a uniform rate of 14 N/ m2 per minute till failure. 


Observations  
	 
SL NO 

	Load at 
Failure (N) 
	Average area of back faces (mm2 
	Compressive 
Strength. (N/mm2 
	Remarks 

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	



Calculation :

Average strength of bricks =





 
Conclusion : 








Signature


Date:
 



EXPERIMENT NO.: 4
Objective  To determines the efflorescence of bricks
Equipments/Machines 
 Bricks, Water 
Principle
Effloscence is charecterised by the white powder patches on the surface of the brick work, brought to the surface by water and deposited by evaporation. These sault may be from saltwater in contect with brickwork, or from the mortar in the masonryjoints or from the salt within the brick.
 
Methods/Procedures 
1    Nil          -   When the deposited of efflorences is impersible.
2    Slight         -    When the deposited of efflorences does not cover more then 10%  of the exposed area .  .                          the brick

3  Moderate    - When the deposited of efflorences more then 10%  but less then 50% of the                                   exposed area the brick

4  Heavy        - When the deposited of efflorences more then 50%  but the deposiotes do not power or flake away the brick surface.

5   Serious      -  When the deposites are heavy and power or flake away the brick surface.

 

Conclusion : 








Signature


Date:
 

 
     Experiment No. 5
Normal Consistency of Hydraulic Cement
Object: This test method cover the determination of the normal consistency of Hydraulic cement. That is by determining the amount of water required to prepare Cement pastes for Initial and final time of setting test.

Apparatus:

1. Weight and weighing devices.
2. Glass graduates (200 or 250) ml capacity.
3. Vicat apparatus with the plunger end, 10 mm in diameter.
4. Electrical mixer, trowel and containers.
5. Mixing glass plate 30cm x 30cm.

Procedure:

1- Weigh 400g of cement and prepare the weight of water to be between 24% to 30% of the cement then places the dry paddle and the dry bowl in the mixing position in the mixer.
2- Place all the mixing water in the bowl.
3- Add the cement to the water and allow 30 s for absorption of the water.
4- Start the mixer at low speed for 30 s
5- Stop for (15 s) and make sure no materials have collected on the sides of the bowel.
6- Start mixing at medium speed for (1 min).
7- Quickly form the cement paste into the approximate shape of a ball with gloved hands
8- Putting hand at (15cm) distance, throw the cement paste ball from hand to hand six times.
9- Press the ball into the larger end of the conical ring; completely fill the ring with paste.
10- Remove the excess at the larger end by a single movement of the palm of the hand. Place the ring on its larger end on the base of the plate of Vicat apparatus.
11- Slice off the excess paste at the smaller end at the top of the ring by a single sharp- ended trowel and smooth the top. (Take care not to compress the paste).
12- Center the paste under the plunger end which shall be brought in contact with the surface of the paste, and tighten the set-screw.
13- Set the movable indicator to the upper zero mark of the scale or take an initial reading, and release the rod immediately. This must not exceed 30 seconds after completion of mixing.
14- The paste shall be of normal consistency when the rod settles to a point 10±1mm below the original surface in 30 seconds after being released.
15- . Make trial paste with varying percentages of water until the normal consistency is obtained. Make each trial with fresh cement.







16- . Prepare a table in the form:

	   W/c

	Weight of cement
            (gm)
	Water Volume
         (ml)
	Penetration (mm)

	   24%

	
	
	

	   26%

	
	
	

	   28%

	
	
	

	   30%
	
	
	




17. From the curve state the w/c% which will give (10mm) that is the percentage for Normal Consistency
[image: ]
















VICAT APPARATUS 

Result “Initial and Final Time of Setting of Cement” 

Objective Questions:

    1. If is the standard consistency of cement, the amount of water used in conducting the initial setting time test on cement is 

A. 0.65p
B. 0.85p 
C. 0.6p
D. 0.8p

    
	

	

	2.Dado is usually provided in

		A.
	dinning halls

	B.
	bath rooms

	C.
	living rooms

	D.
	verandah

	E.
	roofs




	  3. 
	The foundation in which a cantilever beam is provided to join two footings, is known as

	
		A.
	strip footing

	B.
	strap footing

	C.
	combined footing

	D.
	raft footing

	E.
	none of these.






	4. 
	The foundations are placed below ground level, to increase

	. 
	Pick up the excavation where measurements are made in square metres for payment.

	
		A.
	Ordinary cuttings up to 1 m

	B.
	surface dressing up to 15 cm depths

	C.
	Surface excavation up to 30 cm depths

	D.
	Both (b) and (c)

	E.
	Both (a) and (b)






	5. 
	The expected out turn of 2.5 cm cement concrete floor per mason per day

	
		A.
	2.5 sqm

	B.
	5.0 sqm

	C.
	7.5 sqm

	D.
	10 sqm



6. The ultimate tensil strength of structural mild steel is about
A. 160 N/mm2
B. 260N/mm2
C. 420 N/mm2
D. 520 N/mm2

7. Percentage of carbon content in mild steel is
A. Less than 0.25
B. Between 0.25 and 0.7
C. Between 0.7 and 1.5
D. Greater than 1.5




Experiment No. 6
Object: This test covers determination of the time of Setting of cement by means of the Vicat needle.

Apparatus:

1. Vicat Apparatus with the needle end, 1mm in diameter.
2. Weights and weighing Device.
3. Glass Graduates (200 or 250) ml capacity.
4. A trowel and containers.

Procedure:

1. Weight (400) gm cement.
2. Prepare amount of water as to that calculated in normal consistency test.
3. Prepare a cement paste following same steps mentioned in the previous test. Place in Vicat conical ring like test No. 9. Don't forget to record the time since the cement is added to the water.
4. Allow the time of setting specimen to remain in the moist cabinet for 30 minutes after molding without being disturbed. Determine the Penetration of the 1mm needle at this time and every (15) minutes until a penetration of 25mm or less is obtained
5. To read the penetration, lower the needle of Vicat Apparatus until it touches the surface of the cement paste. Tighten the screw and take an initial reading. Release the set screw and allow the needle to settle for 30 seconds, and then take the reading to determine the penetration.
6. Note that no penetration shall be made closer than (6mm) from any previous penetration and no penetration shall be made closer than (9.5mm) from the inside of the mold. Record the results of all penetration, then by drawing a curve determine the time when a penetration of 25 mm is obtained. This is the initial setting time
7. The final setting time is when the needle dose not sinks visible into the paste.
8. Draw a graph for (penetration — time). Show the time which gives penetration of (25 mm) this will be the initial setting time.
            Note: According to I.S

1. Initial time of setting, not less than 30 min.

2. Final time of setting, not less than 10 hours

Objective Questions:

	1.Ultimate strength to cement is provided by

		A.
	Tricalcium silicate

	B.
	Di-calcium silicate

	C.
	Tri-calcium aluminate

	D.
	Tetra calcium alumino ferrite.



	2.In the cement the compound quickest to react with water, is

		A.
	Tricalcium aluminate

	B.
	Tetra-calcium alumino-ferrite

	C.
	Tricalcium silicate

	D.
	Dicalcium silicate.









	
3.The initial setting time of lime-pozzolana, is

		A.
	30 minutes

	B.
	60 minutes

	C.
	90 minutes

	D.
	120 minutes.


                      
        

	4.For the manufacture of Portland cement, the proportions of raw materials used, are

		A.
	lime 63% ; silica 22% ; other ingredients 15%

	B.
	lime 22% ; silica 63% ; other ingredients 15%

	C.
	silica 40% ; lime 40% ; other ingredients 20%

	D.
	silica 70% ; lime 20% ; other ingredients 10%



5.Before testing setting time of cement one should test for 
A. Soundness
B. Strength
C. Fineness
D. Consistency
6. The stretcher bond in brick masonry can be used only when the thickness of wall is 
A. 90 mm
B. 180 mm
C. 190 mm
D. 280 mm
7. Which of the following should be used be for heating of thicker walls?
A. Headers 
B. Stretchers
C. Brick bats
D. Queen closer
8. A queen closer is a 
A. Brick laid with its length parallel to the face or direction of wall
B. Brick laid with its breadth parallel to the face or direction of wall
C. Brick having the same length and depth as the other bricks but half the breadth
D. Brick with half the width at one end and full width at the other
9. To produce low heat cements, it is necessary to reduce the d-compound
A. C3S
B. C2S
C. C3A
D. C4AF







                                                                            
                                                      





















   












Experiment No. 7
 	
             Compressive Strength of Hydraulic Cement Mortars Using 50 mm Cube Specimens


Object: This test method covers determination of the compressive strength of cement mortars, using 2 in (50 mm) cube specimens.

Apparatus:

1- Weights and weighing device.
2- Glass Graduate.
3- Specimens molds: three cubes of (50mm) side.
4- Mixer (electrically driven mechanical mixer of the type equipped with paddle and mixing bowl).
5- Testing machine.
6- Tamper and trowel.

Materials:  Graded standard sand should be used (C778). With cement in the proportion 1 cement: 2.75 Sand by weight. Use water – cement ratio of 0.485 for all Portland cements and 0.460 for all air- entraining Portland cements.

Note: For other than Portland and air- entraining Portland cements do flow table test, to determine the amount of mixing water.

Procedure:

A. Preparation of Mortar:
	1. Weigh (300) gm of cement and Prepare the corresponding weights of standard sand and water.
2. Place the dry paddle and the dry bowl in the mixing position in the mixer. Then introduce the materials for a batch into the bowl and mix in the following manner:
i- Place all the mixing water in the bowl.
ii-Add the cement to the water, then start the mixer and mix at the low speed (140 ± 5 r/ min) for (30s).
iii-Add the entire quantity of sand slowly over a (30 s) period, while mixing at slow speed.
iv- Stop the mixer, change to medium speed (285 +10 r/min) and mix for 30 s.
V-Stop the mixer and let the mortar stand for 1.5 min. During the first (15 s) of this interval, quickly scrape down into the batch any mortar that may have collected on the side of the bowl.
vi-Finish by mixing for (1min) at medium speed.

B-Molding test specimens

(i) Thinly cover the interior faces of the specimen molds with oil.
(ii) Start molding the specimens within a total time of not more than 2.5 min after completion of mixing.
(iii) Place a layer of mortar about 25 mm (half the depth of the mold) in all the cube specimens.
(iv)Tamp the mortar in each cube 32 times (4x8), about 4 rounds, each round to be at right angles   to the other. The tamping pressure shall be just sufficient to insure uniform filling of the molds.
(v)The 4 rounds of taming shall be completed in one cube before going to the next.
(vi)When the tamping of the first layer in all cubes is completed, fill the molds with the remaining mortar and tamp as specified for the first layer.
(vii)Cut off the mortar to a plane surface with a straight edge.
(Viii)Keep the molds in a moist room for 20-24 hours then open them and keep the Specimens in a water basin for a week.

C-Testing specimens:
1- After 7 days (+ 3 hours), take the specimens out of the basin, dry them with a clean cloth, put them, one after the other, in the testing machine.
2- The cubes must be put on one side, using extra steel plates up and down the specimen.
3- Start loading in a speed of 1.4 KN /sec or (350 kg /cm2) in a minute
4- When failure, record load and the compressive strength.

Calculations:

1-Table the results:
	Cube No.
	Load(kN)
	Compressive strength( MPa)

	
	
	

	
	
	

	
	
	



2- Compare with [σc≥19.3MPa [For type I cement] age 7 days.

                    [image: ]
                 [image: ]

Fig.(1) The mixer to be used to mix the mortar.

                                     [image: ]

Fig. (2) The specimens molds.

Result:  “Fineness of Hydraulic Cement by No.100 or No. 200 Sieve”

      
	1.The height of the sink of wash basin above floor level is kept

		A.
	60 cm

	B.
	70 cm

	C.
	75 cm to 80 cm

	D.
	80 cm1






	2.The concrete work for the following part of the building of specified thickness is measured in square metres

		A.
	Root slabs

	B.
	Floors

	C.
	D.P.C.

	D.
	Wall panels

	E.
	All the above.

	
3.In a mortar, the binding material is

		A.
	cement

	B.
	sand

	C.
	Surkhi

	D.
	Cinder.







	4.The main constituent of fly-ash, is

		A.
	aluminium oxide

	B.
	silica

	C.
	ferrous oxide

	D.
	All of these.



5. A gauged mortar is obtained by adding which of the following ingredients to cement?
A. Sand stone 
B. Sand and surkhi
C. Sand and lime
D. Surkhi alone

6. Minimum thickness of wall where single Flemish bond can be used is 
A. Half brick thick 
B. One brick thick
C. One and a half bricks thick
D. Two bricks thick

7. The most important tool in brick laying for lifting and spreading mortar and for forming joints is
A. Trowel
B. Square
C. Bolster
D. Scotch

8. Expansion joints in masonry walls are provided in wall lengths greater than
A. 10 m
B. 20 m
C. 30 m
D. 40 m

























Experiment No. 8

Object: This test method covers determination of the finesses of hydraulic cement by means of the 150μm (No.100) and 75μm (No.200) sieves.

Apparatus:-

1. Sieve: - Standard 150μm (No.100) or 75μm (No.200) sieves.
2. Balance and weights.
3. Brush: a bristle brush will be required for use in cleaning the 150 μm or 75μm sieve.
4. A pan and a cover for the sieve.

Procedure:

1. Place 50-gm sample of the cement on the clean, dry (No.100) or (No.200) sieve with the pan attached.
2. While holding the sieve and uncovered pan in hands, sieve with a gentle wrist motion until most of the fine material has passed through and the residue looks fairly clean (3 or 4 minutes).
3. Place the cover on the sieve and remove the pan.
4. With the sieve and cover held firmly in one hand, gently tap the side of the sieve with the handle of the brush used for cleaning the sieve.
5. Empty the pan and wipe it out with a cloth, replace the sieve in the pan and carefully remove the cover.
6. Continue sieving without the cover for 5 to 10 min or until not more than (0.05gm) of the material passes through in 1 minutes of continuous sieving.
7. Carefully open the set and transfer the residue on the sieve to a white clean paper, and record the weight.
8. Calculate the percentage residue as:
          % residue = wt. of residue x 100
                                       50
9. Specifications require that %retained on sieve (No.200) shall not exceed 22%. And on sieve (No.100) not more than 10%.


Result:


Objective Questions:
1. The role of super plasticizer in a cement paste is to
A. Disperse the particles
B. Disperse the particles and to remove air bubbles
C. Disperse the particles, remove air bubbles and to retard setting
D. Retard setting

2. The optimum number of revolutions over which concrete is required to be mixed in a mixer machine is
A. 10
B. 20
C. 50 
D. 100

3. High alumina cement is produced by fusing together a mixture of 
A. Limestone and bauxite
B. Limestone, bauxite and gypsum
C. Limestone, gypsum and clay
D. Limestone, gypsum, bauxite, clay and chalk

4. Blast furnace slag has approximately
A.  45% calcium oxide and about 35% silica
B. 50% alumina and 20% calcium oxide 
C. 25% magnesia and 15% silica
D. 25% calcium sulphate and 15% alumina

5. For complete hydraulic of cement the W/C ratio needed is 
A. Less than 0.25
B. More than 0.25 but less than 0.35
C. More the 0.35 but less than 0.45
D. More than 0.45 but less than 0.60

6. The slenderness ratio for masonry walls should not be more than
A. 10
B. 20
C. 30
D. 40

7. As compare to English bond, double Flemish bond is
A. Stronger
B. More compact
C. Costly
D. None of the above

8. The type of footing which is used to transmit heavy loads through steel columns is 
A. Raft foundation
B. Grillage foundation
C. Well foundation
D.  Isolated footing

9. The maximum total settlement for isolated foundations on clayey soils should be limited to
A. 25 mm
B. 40 mm
C. 65 mm
D. 100 mm









    
                    Experiment No. 9
Object- To determine the soundness of the given sample of cement by “Le-Chatelier” method.
Apparatus-   Le Chatelier apparatus conforming to IS 514-1969, balance, weights, water bath.
Introduction- It is essential that the cement concrete shall not undergo appreciable change in volume after sitting. This is ensured by limiting the quantities of free lime, magnesia and sulphates in cement which are the causes of the change in volume known a unsoundness. Unsoundness in cement does not come to surface for a considerable period of time. 
Procedure- 
1. Place the lightly oiled mould on a lightly oiled glass sheet and fill it with cement paste formed by gauging cement with 0.78 times the water required to give a paste of standard consistency. 
2. The paste shall be gauged in the manner and under the conditions prescribed in determination of consistency of standard cement paste, taking care to keep the edges of the mould gently together.
3. While this operation is being performed cover the mould with another piece of glass sheet, place a small weight on this covering glass sheet and immediately submerge the whole assembly in water at a temperature of 27º - 2ºC and keep there for 24 hours.
4. Measure the distance separating the indicator points.
5. Submerge the moulds again in water at the temperature prescribed above.
6. Bring the water to boiling, with the mould kept submerged for 25 to 30 minutes, and keep it boiling for three hours.
7. Remove the mould from the water allow it to cool and measure the distance between the indicator points.
8. The difference between these two measurements represents the expansion of the cement. 
9. For good quality cement this expansion should not be more than 10 mm.
            Observations- Initial distance between the indicator points in mm =
                                     Final distance between the indicator points in mm =
                                     Expansion in mm = final length-initial length=
            Result- Expansion in mm= 
Objective Questions: 
	1.Queen closer may be placed

		A.
	in header course

	B.
	in stretcher course

	C.
	in header course next to first brick

	D.
	in stretcher course next to first brick

	E.
	in any position



2. for good bounding in brick masonry
A. All bricks need not be uniform in size 
B. Bats must be used in alternate courses only
C. The vertical joints in alternate courses should fall in plumb
D. Cement mortar used must have surkhi as additive

3. Lime mortar is generally made with 
A. Quick lime 
B. Fat lime
C. Hydraulic lime
D. White lime

4. The limit of proportionality is applicable more in the case of
A. Concrete
B. Wood 
C. cast iron 
D. mild steel

5. the compacting factor test of cement concrete determine its
A. strength 
B. porosity
C. degree of compaction under loads
D. workability

6. The minimum depth of foundation in clayey soil is
A. 0.5 m
B. 0.7 m
C. 0.9 m
D. 1.2 m

7. The bearing capacity of a water logged soil can be improved by 
A. Compaction the soil
B. Draining the soil
C. Increasing the depth of foundation
D. Grouting

8. In the construction of arches, sand box method is used for 
A. Centring
B. Actual laying of arch work
C. Stricking of centring
D. None of the above

9. Couple close roof is suitable for maximum span of
A. 2.5 m
B. 3.5 m
C. 4.5 m
D. 5.5 m









         	   Experiment No. 10
 		Coarse Aggregate Tests - Aggregate Crushing Strength Test
Object: To determine crushing strength of a given aggregate as per IS: 2386 part – IV

Apparatus:
1. A steel cylinder of internal diameter 15.2cm (Steel cylinder with open ends)  
Square base plate, plunger having a piston diameter of 15cm.
2. A cylindrical measure of internal diameter of 11.5 and height 18 cms.
3. Steel tamping rod having diameter of 1.6 cms length 45 to 60 cms.
4. Balance of capacity 3 kg with accuracy up to 1 gm.
5. Compression testing machine capable of applying load of 40 tones at a loading Rate of 4 tons per minute.

Theory and Scope: This is one of the major Mechanical properties required in a road stone. The test evaluates the ability of the Aggregates used in road construction to withstand the stresses induced by moving vehicles in the form of crushing. With this the aggregates should also provide sufficient resistance to crushing under the roller during construction and under rigid tyre rims of heavily loaded animal drawn vehicles.
The crushing strength or aggregate crushing value of a given road aggregate is found Out as per IS-2386 Part- 4.

The aggregate crushing value provides a relative measure of resistance to crushing under a gradually applied compressive load. To achieve a high quality of pavement aggregate possessing low aggregate crushing value should be preferred.
The aggregate crushing value of the coarse aggregates used for cement concrete pavement at surface should not exceed 30% and aggregates used for concrete other than for wearing surfaces, shall not exceed 45% as specified by Indian Standard (IS) and Indian Road Congress (IRC).

Procedure:

1. The aggregate in surface-dry condition before testing and passing 12.5 mm sieve and retained on 10 mm sieve is selected.

2. The cylindrical measure is filled by the test sample of the aggregate in three layers of approximately equal depth, each layer being tamped 25 times by the rounded end of the tamping rod.

3. After the third layer is tamped, the aggregates at the top of the cylindrical measure are leveled off by using the tamping rod as a straight edge. Then the test sample is weighed. Let that be WI gm.

4. Then the cylinder of test apparatus is kept on the base plate and one third of the sample from cylindrical measure is transferred into cylinder and tamped 25 times by rounded end of the tamping rod.

5. Similarly aggregate in three layers of approximately equal depth, each layer being Tamped 25 times by rounded end of the tamping rod.

6. Then the cylinder with test sample and plunger in position is placed on compression testing machine.

7. Load is then applied through the plunger at a uniform rate of 4 tons per minute until the total load is 40 tones and the load is released.

8. Aggregates including the crushed position are removed from the cylinder and sieved on a 2.36mm IS. Sieve and material which passes this sieve is collected and weighed. Let this be W2 gm.

9. The above step is repeated with second sample of the same aggregate. The two tests are made for the same specimen for taking an average value.

10. Total weight of dry sample taken is WI gm weight of the portion of crushed material passing 2.36mm IS sieve be W2 gm.

11. Then the aggregate crushing value is defined as the ratio of weight of fines passing the specified IS sieve to the total weight of the sample (WI).

 	Aggregate crushing value = 100*W2/WI%

[image: ]
                                             Aggregate Crushing Test Apparatus
       	
Observation and Calculation:

	Average aggregate crushing strength value
	Aggregate crushing value % 
	Weight of fine passing 2.36mm IS sieve, w2gm
	Total weight of dry aggregate sample 10 gm
	Trials


	
	
	
	
	1

	
	
	
	
	2

	
	
	
	
	



Aggregate crushing value = 100*W2/Wl

Result: The mean (average) of the crushing value aggregate is ______________________%


	1.Pick up the polymineralic rock from the following:

		A.
	Quartz sand

	B.
	Pure gypsum

	C.
	Magnesite

	D.
	Granite

	E.
	None of these.






2. Gypsum is a
A. mechanically formed sedimentary rock
B. igneous rock
C. chemically precipitated sedimentary rock
D. metamorphic rock

3. Which of the following sedimentary rocks changes into quartzite by metamorphic action?
A. Sand stone 
B. Lime stone 
C. Shale 
D. Gypsum

4. Quartzite is a
A. Silicious rock
B. Argillaceous rock
C. Calcareous rock
D. Aqueous rock

5. The aggregate crushing value of coarse aggregate which is used for making concrete, which in turn is used for purposes other than wearing surfaces, should not exceed
A. 30%
B. 40%
C. 45%
D. 50%

6. The function of king post in a king post roof truss is
A. To support the frame work of the roof
B. To receive the ends of principal rafter
C. To prevent the walls from spreading outward
D. To prevent the tie beam from sagging at its centre

7. The function of cleats in a roof truss is 
A. To support the common rafter
B. To support purlins
C. To prevent the purlins from tilting
D. All of the above

8. In any good staircase, the maximum and minimum pitch respectively should be
A.  900 and 00
B. 750 and 300
C. 600 and 100
D. 400 and 250





























                    
Experiment No. 11
Impact value of Aggregate
Object: To determine the aggregate impact value of given aggregate as per I.S-2386 Part IV.

Apparatus: The apparatus consists of an

1. Impact testing machine: The machine consists of a metal base. 
A detachable cylindrical steel cup of internal diameter 10.2cm and depth 5cm. A metal hammer of weight between 13.5 to 14 Kg, l0 cm in diameter and 5cm long. An arrangement for raising the hammer and allow it to fall freely between vertical guides from a height of 38cm on the test sample in the cup.
2. A cylindrical metal measure having 7.5cm and depth of 5cm for measuring aggregates.
3. A tamping rod of circular cross section, l cm in diameter and 23cm long, rounded at one end.
4. I.S. sieve of sizes 12.5mm, l0mm and 2.36mm.
5. Balance of capacity not less than 500gm to weigh accurate up to 0.0lgm.

Theory and Scope: Toughness is the property of a material to easiest impact. Due to moving loads the aggregates are subjected to pounding action or impact and there is possibility of stones breaking into smaller pieces. Therefore a test designed to evaluate the toughness of stones i.e., the resistance of the stones to fracture under repeated impacts may be called Impact test on aggregates. The test can also be carried on cylindrical stone specimen known as Page Impact test. The aggregate Impact test has been standardized by Indian Standard Institution. The aggregate impact test is conducted as per IS-2386 Part IV.

The aggregate Impact value indicates a relative measure of the resistance of aggregate to a sudden shock or an Impact, which in some aggregates differs from its resistance to a slope compressive load in crushing test. A modified Impact test is also often carried out in the case of soft aggregates to find the wet Impact value after soaking the test sample.

Various agencies have specified the maximum permissible aggregate Impact values for the different types of pavements. IRC has specified the following values.

The maximum allowable aggregate Impact value for water bound Macadam; Sub-Base coarse 50% where as cement concrete used in base course is 45%. WBM base course with bitumen surface in should be 40%. Bituminous Macadam base course should have A.I.V of 35%. All the surface courses should possess an A.I.V below 30%.


Procedure:

1. The test sample consists of aggregates passing 12.5mm sieve and retained on l0 mm sieve and dried in an oven for 4 hours at a temperature of 100 C to 110 C.
2. The aggregates are filled Up to about 1/3 full in the cylindrical measure and tamped 25 times with rounded end of the tamping rod.
3. The rest of the cylindrical measure is filled by two layers and each layer being tamped 25 times.


4. The overflow of aggregates in cylindrically measure is cut off by tamping rod using it has a straight edge.
5. Then the entire aggregate sample in a measuring cylinder is weighted nearing to 0.0lgm.
 6. The aggregates from the cylindrical measure are carefully transferred into the cup which is firmly fixed in        position on the base plate of machine. Then it is tamped 25 times.
7. The hammer is raised until its lower face is 38cm above the upper surface of aggregates in the cup and allowed to fall freely on the aggregates. The test sample is subjected to a total of 15 such blows each being delivered at an interval of not less than one second. The crushed aggregate is than removed from the cup and the whole of it is sieved on 2.366mm sieve until no significant amount passes. The fraction passing the sieve is weighed accurate to O.lgm. Repeat the above steps with other fresh sample.
8. Let the original weight of the oven dry sample be Wl gm and the weight of fraction passing 2.36mm I.S sieve be W2gm. Then aggregate Impact value is expressed as the % of fines formed in terms of the total weight of the sample.

Aggregate Impact Value = 100* w 2 %.
                        WI
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Aggregate Impact Testing Machine



	S no.
	Details of Sample
	Trial 1
	Trial 2
	Average

	1.
	Total Weight of aggregate sample filling the cylinder 1
measure = W1 g

	
	
	

	2.
	Weight of aggregate passing 2.36 mm sieve after the test   =W2g
 

	
	
	

	3.
	Weight of aggregate retained 2.36 mm sieve after the test = W2 g

	
	
	

	4.
	(WI- W2 + W3) 

	
	
	

	5.
	Aggregate Impact Value = (W2!WI) * 100 Percent                                
	
	
	


    Observation and Calculation:



Result:	The mean A.I.V is

Objective Questions:

	1.The rocks which are formed due to cooling of magma at a considerable depth from earth's surface are called

		A.
	Plutonic rocks

	B.
	Hypabyssal rocks

	C.
	Volcanic rocks

	D.
	Igneous rocks.



	2.The rocks which are formed due to cooling of magma at a considerable depth from earth's surface are called

		A.
	Plutonic rocks

	B.
	Hypabyssal rocks

	C.
	Volcanic rocks

	D.
	Igneous rocks.



3. Slate is formed by metamorphic action on 
A. Shale
B.  lime stone
C. Sand stone 
D. Granite







4. Which of the following is a rock?
A. Quartz
B. Mica 
C. Gypsum
D. None of the above

5. A heavy stone is suitable for
A. Arches
B. Rubble masonry
C. Roads
D. Retaining walls

6. Half turn stairs are the stairs which change their direction through
A. 900
B. 1800
C. 2700
D. 3600

7. Doglegged stairs are
A. Half turn stairs
B. Quarter turn stairs
C. Straight stairs
D. Three quarter turn stairs

8. The lower most horizontal piece of a shutter is known as 
A. Style
B. Transom
C. Sill 
D. Bottom rail




 
















         

Experiment No. 12
Specific Gravity, Bulk Density and Absorption of fine Aggregate
Object: This test method covers the determination of Bulk and Apparent Specific Gravity and Absorption of fine aggregate.

Materials: - l kg of sand is used using sample splitter.

Apparatus:

1-A balance having capacity of 1kg or more sensitive to 0.1gm
             2- Pycnometer a flask or other suitable container into which the fine aggregate sample can be introduced 	     It is usually of 500cm3 capacity.
3- Mould: a metal mould in the form of a frustum of a cone with dimensions as follows:
3 7mm inside diameter at the top, 90mm inside diameter at the bottom and 75mm in height.
4-Tamper: A metal tamper weighing 340±15gm and having a flat circular tamping face 25mm in diameter.
5- Electrical Oven.
6- A container suitable to submerge the sample with water.

Preparation of the test Specimen:-

1-Obtain approximately 1kg of the fine aggregate using sample splitter.
2- Dry it in a suitable pan or vessel to constant weight at 110°C. Allow it to cool to a comfortable handling temperature, cover with water by immersion and permit to stand for 24 hours.
3- Decant excess water with care to avoid loss of fines, spread the sample on a flat non absorbent surface exposed to a gently moving current of warm air.
4- Stir frequently to get homogeneous drying until achieving the saturated surface dry condition. Use cone test for surface moisture.
5- Hold the mould firmly on a smooth nonabsorbent surface with the large diameter down. Place a portion of partially dried fine aggregate loosely in the mould by filling it to over following and heaping additional materials above the top of the mould.
6- Lightly tamp the sand into the mould with 25 light drops of the tamper. Each drop should start about 5mm above the top surface of the sand. Permit the tamper to fall freely under gravitational attraction on each drop.
7- Adjust the surface, remove loose sand from the base and lift the mold vertically. If surface moisture is still present the sand will retain the moulded shape. When the sand slumps slightly, it indicates that it has reached S.S.D condition.

Procedure:-
1 -Weigh 500gm of the S.S.D sample.
2- Partially fill the Pycnometer with water. Immediately put into the Pycnometer 500gm saturated surface dry aggregate.
3- Then fill with additional water to approximately 90%of capacity.
4- Roll; invert the Pycnometer to eliminate all air bubbles.
5-Adjust its temperature to 23±1.7 °C by putting the Pycnometer in a water bath for an hour.
6-Bring the water level in the Pycnometer to its calibrated capacity.
7- Determine the total weight of the Pycnometer, specimen and water.
8- Remove the fine aggregate from the Pycnometer, dry to constant weight at temp. 110±5 C, cool in air at room temperature for one hour, and weigh.
9- Determine the weight of the Pycnometer filled to its capacity with water at 23 o C

Calculations:-

1-Calculate the bulk specific gravity as follows:-
Bulk sp. gr. = A / (B + S – C)

Where: 
A: Weight of oven —dry specimen in air, (gm).
              B: Weight of Pycnometer filled with water, (gm)
              S: Weight of the saturated surface-dry specimen. (500 gm)
              C: Weight of Pycnometer with specimen and water to calibration mark, (gm).

1-Calculat the bulk specific gravity (SSD) as follows:
Bulk specific gravity (SSD) = S / ( B + S – C )
2- Calculate the apparent Specific Gravity as follows:-
Apparent specific gravity=. A / (B + A - C)
3-Calculate the percentage of absorption as follows:-
Absorption = [(S – A) / A x] 100

Result:

Objective Questions:
1. A good building stone should not absorb water more than
A. 5%
B. 10%
C. 15%
D. 20%
2. The preparation of surface of stone to obtain plain edges or to obtain stones of required size and shape is known as 
A. Quarrying of stones
B. Blasting of stones 
C. Seasoning of stones
D. Dressing of stones
3. Specific gravity for most of the building stones lies between
A. 1.5 to 2.0
B. 2.0 to 2.5
C. 2.5 to 3.0
D. 3.0 to 3.5
4. Pug mill is used for
A. Preparation of clay
B. moulding of clay
C. drying of bricks
D. burning of bricks
5. Quick lime is 
A. calcium carbonate
B. calcium oxide
C. calcium hydroxide
D. none of the above

6. The minimum number of holdfasts recommended on each side of a door frame and a window frame respectively are
A. 2 and 1
B. 3 and 2 
C. 2 and 2
D. 2 and 3

7. Extenders are added to the paint body to
A.  Give colour
B. Accelerate the process of drying 
C. Reduce the viscosity
D. Increase the volume

8. After addition of cement, the gauged mortar should be used within
A. 30 minutes
B. 1-2 hours
C. 8-10 hours
D. 24 hours


 















Experiment No. 13
 Sieve Analysis of fine and coarse aggregates
Object: This method covers the determination of the particle size distribution the fine and coarse aggregate by sieving.


Materials:
1. The weight of test sample of fine aggregate shall be, after drying, approximately (500 gm).
2. The weight of test sample of coarse aggregate shall conform to the following:

    N.M.S (mm)                                           Minimum Weight (kg)
9.5                                                               1
            12.5                                                             2
            19                                                                5
            25                                                               10
            37.5                                                            15

Apparatus:
1. Balance: For fine aggregate accurate for 0.5gm.For coarse aggregate accurate for 0.5gm.
2. Containers to carry the sample.
3. Oven.
4. Mechanical Sieve shaker.
5. Two sets of sieve:-For fine aggregate [No.4 , No.8, No.16 , No.30 , No.50, No.100] For coarse aggregate [37.5mm , 19mm ,9.5mm, No.4 , No.8] In addition to a pan and a cover for each set.

Procedure:
1- Put the sample in the oven at 110°C.
2-Determine the empty weight for each sieve and record.
3-Nest the sieve in order of decreasing size of opening from top to bottom place the sample on the top sieve.
4- Agitate (shake) the sieve by placing the set on the mechanical shaker for 10min.
5. Open the set of sieve carefully so that no loosing of materials is expected.
6-Weigh each sieves with the residue record its weight.
7- Tabulate your data in a suitable shape.
8. Make sure that the summation of the residue weights equals to the original sample weight with a difference not more than 1% of the original weight.


9-The table should contain:
	No. of
sieve

	Sieve
empty Wt

	Sieve
+residue Wt
	Residue
Wt

	Residue
%

	% Cum Residue


	%
Passing


	
	
	
	
	
	
	



10 Fineness Modulus for fine aggregate can be determined as: -
F.M. =	 Σ Cumulative residue percentage
                                  		100
· It must be within-(2.6 - 3.1) for sand.
Notes:
1-The sieves dimensions are
	No. of sieve
	100
	50
	30
	16
	8
	4
	3/8''
	1/2''
	3/4''
	1''
	1.5''


	Size of
opening
(mm)

	0.150
	0.3
	0.6
	1.18
	2.36
	4.75
	9.5

	12.5
	19
	25.4
	37.5




2- The results must be companied with ASTM Specification [C33-99a] - For Fine aggregate:
	Sieve No.
	Sieve size
	% Passing


	3/4''
	1.9mm
	100

	No.4
	4.75mm
	95-100


	No.8
	2.36mm
	80-100


	No.16
	1.18mm
	50-85


	No.30
	0.600mm
	25-60


	No.50
	0.3mm
	10-30


	No.100
	0.15mm
	2-10





b- For Coarse aggregate: See table (1).
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Calculation:

Result: 

Objective Questions:

1. Surkhi is added to lime mortar to
A. Prevent shrinkage
B. Decrease setting time
C. Increase bulk
D. Impart hydraulicity

2. Distemper is used to coat
A. External concrete surfaces
B. Interior surfaces not exposed to weather
C. Wood work
D. Compound walls

3.  Which of the following is a mineral?
A. Basalt
B. Granite
C. Quarz
D. Syenite

4. Which of the following mortar is most suitable for construction work in waterlogged areas?
A. Lime mortar
B. Gauged mortar
C. Cement mortar
D. Mud mortar
5. After addition of cement, the gauged mortar should used within
A. 30 minutes
B. 1-2 hours
C. 8-10 hours
D. 24 hours

6. Distemper is used to coat
A.  External concrete surfaces
B. Interior surfaces not exposed to weather
C. Wood work
D. Compound walls

7. The limit of proportionality is applicable more in the case of 
A. Concrete
B. Wood 
C. Cast iron
D. Mild steel

8. A gauged mortar is obtained by adding which of the following ingredients to cement?
A. Sand stone
B. Sand and surkhi
C. Sand and lime
D. Surkhi alone



















Experiment No.14  

Object- To ascertain the bulking phenomena of given sample of sand.

Apparatus- 1000ml measuring jar, brush.etc

Introduction- Increase in volume of sand due to presence of moisture is known as bulking of sand. Bulking is due to the formation of thin film of water around the sand grains and the interlocking of air in between the sand grains and the film of water. When more water is added sand particles get submerged and volume again becomes equal to dry volume of sand. To compensate the bulking effect extra sand is added in the concrete so that the ratio of coarse to fine aggregate will not change from the specified value. Maximum increase in volume may be 20% to 40% when moisture content is 5% to 10% by weight. Fine sands show greater percentage of bulking than coarse sands with equal percentage of moisture.

Procedure-   
1. Take 1000 ml measuring jar.
2. Fill it with loose dry sand up to 500ml without tamping at any stage of filling.
3. Then pour that sand on a pan and mix it thoroughly with water whose volume is equal to 2% of that of dry loose sand.
4. Fill the wet loose sand in the container and find the volume of the sand which is in excess of the dry volume of the sand.
5. Repeat the procedure for moisture content of 4%, 6%, 8%, etc, and note down the readings. 
6. Continue the procedure till the sand gets completely saturated i.e., till it reaches the original volume of 500 ml.
                    
               Observations-
                    
	S.No.
	Volume of dry loose sand V1
	% moisture content added 
	Volume of wet loose sand V2
	% Bulking       V2- V1/V1

	1
	500 ml
	2%
	
	

	2
	
	4%
	
	

	3
	
	6%
	
	

	4
	
	8%
	
	

	5
	
	
	
	

	6
	
	
	
	



Graph- Draw a graph between percentage moisture content on X-axis and percentage bulking on Y-axis. The points on the graph should be added as a smooth curve. Then from the graph, determine maximum percentage of buling and the corresponding moisture content.
 
Precautions-
1. While mixing water with sand grains, mixing should be through and uniform.
2. The sample should not be compressed while being filled in jar.
3. The sample must be slowly and gradually poured into measuring jar from its top.
4. Increase in volume of san due to bulking should be measured accurately.

Result- The maximum bulking of the given sand is ……….at …………% of moisture content.
  

Objective Questions:

1. Fiber saturation point of timber is the moisture content in % When 
A. It is 12% 
B. The cell walls are saturated with water and cells cavity contains no water
C. The cell walls are dried and cells cavity contains water
D. The cell walls are dried and cells cavity contains no water 

2. The proportions of lime and sand in the mortar normally used in brick construction are
A. 1:2
B. 1:4
C. 1:6
D. 1:8

3. The amount of water used for one kg of distemper is
A. 0.2 litre
B. 0.4 litre
C. 0.6 litre
D. 0.8 litre

4. with increase in moisture content, the bulking of sand
A. Increase
B. Decrease
C. First increases to a certain maximum value and then decreases
D. First decreases to a certain minimum value and then increases

5. Glazing is used to make earthenware
A. Hard
B. Soft
C. Porous
D. Impervious

6. The temperature range in a cement kiln is 
A. 500 to 1000oC
B. 1000 to 1200oC
C. 1300 to 1500oC
D. 1600 to 2000oC

7. Which one of the following binders is recommended for a wet and cold climate?
A. 80/100 penetration asphalt
B. Tar
C.  Cutback
D. emulsion
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