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IMENT: Determination of Fineniess of Cement by sieving

PPARATUS REQUIRED:

"sieﬁh, wmgtnng balance. trowel, mixing tray, brush

b ;

"edegreeufﬁmssofcememns a measure of the mean size of the grains in the cement. Strength
develo;ament_m cement mortar in concrete depends on the fineness of cement. Fimer cement hes
- quic ergchonmﬂa water and gain high early strength. However the shrinkage and cracking of
- cement increases Wl‘th fineness followed by quick deterioration. Therefore the fineness of cement has
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*Plaaelaecmatelymlghed 100 gm cement free from famps on the test sieve with pen to receive the

tHaSS ofcam«mt retmned ON 90;1 LS sieve is calculated as percentage of original mass.

Fineness{% )=
(W2 / W, )X100




'AIM OF THE EXPERIMENT: To determine the quantity of water required to produce a

~cement paste of standard consistency and the initial and final setting times for the given sample of
- cement..

O T et T T e Ve K
R PG TRy 5

APPARATUS REQUIRED:
L. Vicat’s apparatus
1 Plunger

. Weighing balance

- 1IV.  Gauging trowel.

| RAW MATERIAL REQUIRED:

I.. Cement
1. water

| THEORY:

- The standard consistency of a cement paste is defined as that consistency which will permit the
4 vicat’s plunger to penetrate to a point 33 to 35 mm from the top of the Vicat’s mould. For finding out

initial setting time, final setting time, soundness of cement and compressive strength of cement, it is
necessary to fix the quantity of water to be mixed in cement in each case. This experiment is
intended to find out the quantity of water to be mixed for a given cement to give a cement paste of
‘notmal consistency and can be done with the help of Vicat’s apparatus.

PROCEDURE:

Ptepar-e a paste of weighed quantity of cement (300 grams) with a weighed quantity of potable or
1 distilled water, starting with 26% water of 300g of cement.

Take care that the time of gauging is not less than 3 minutes, not more than 5 minutes and the
gauging shall be completed before setting occurs.

The gauging time shall be counted from the time of adding the water to the dry cement until
‘commencing to fill the mould. -

Fﬂlt‘he -';V-\,_icat’s mould with this paste, the mould resting upon a non porous plate.

After éOmbietély ﬂll@ the mould, trim off the surface of the paste, making it in level with the top of
1 the mauld The mould may slightly be shaken to expel the air.
Placethetest blockwﬂ:hthe Iﬁomd; Atoge“t,her with the non-porous resting plate, under the rod bearing
;-’ﬂﬁ plunger (lﬁmm 'diamﬁer), lower the plunger gently to touch the surface of the test block and
~ quickly release, allowing it to penetrate into the paste.

This operation shall be carried out immediately after filling the mould.
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Prepare ttialpastes with varying percenta

water necessary for making the standard

consistency as defined above is obtained.

| Express ihe amount of water as a percentage by weight of the dry cement.

OBSERVATIONS:
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ges of water and test as described above until the amount of




7) Remove the mould from the water allow It to cool and messure the distance betwesn the .
indicator points, : e
 8) The difference between these two messurements represents the expansion of the
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1 '9) For good quality cement this expansion should not be more than 10mm. |
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| concrusron:




UM OF THE EXPERIMENT

0 determine _ i
* i of the given sample of corriart by i 7 sof stisr #roe s
APPARATUS REQUIRED:

e

Le-Chatelier apparatus : F

=i Weights
IV.  Water bath
MATERIAL REQUIRED:

I. Cement
1. wvater

THEORY:

%@Ma!mmewﬁMWewMﬂWumgszm@emz
sstting. This is ensured by limiting the quantities of free lime, . L !
cernent which are the causes of the change in volume known as UISou
§ cement does not come to surface for a / biemdofﬁm
] matem&akingwmbymeappimmofh@tammm e def -
b time. Unsoundness produces cracks, distortion and disintegration there by % Ws b
| ater and atmospheric gases which may have infurious effects on concrete and n mmm
. The apparatus for conducting the test consists of small split cylinder of spmgm bra&s‘ m%gh
i suitable mmiofﬁ.{s'mmmicknessfonnmgamﬁ@%mmimtaldm ‘ 300un high.
Qﬂmfﬁdeofthesplitmouwareaﬁadwdmundmtmsmmpmnteda;ds,ﬂwdﬁmﬁm

these ends to the centre of the cylinder being 165 mm. :
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| PROCEDURE; 7 .

i) Place the lightly aued‘ 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 consistericy. o \ _ s

d 2} The Ap;(a’m shall be gauged.x in the manner and under the conditions prescribed in

7 determination of consistency of standard cement paste, taking care to keep the edges of

g the momd gently together -

i 3 Whim this operation is being performed cover the mould with another piece of glass
- sheet, place s small weight on this covering glass sheet and immediately submerge the
~ whole assembly in water at a temperature of (27 £ 2)°C and keep there for 24 hours.

teasure the distance separating the indicator points. | 7
5) Submerge the moulds again in water at the temperature prescribed above.
water to bollng, with the mould kept submerged for 25

pt submerged for 25 to 30 minutes, and.




1.4 Determination of Compressive Strength of
cement

AIM OF THE EXPERIMENT To determine the compressive strength of standard cement mortar
cubes compacted by means of standard tamping.

APPARATUS REQUIRED:
i. Cube moulds of size 7.06 cm
ii. Trowel
iii. Vibration machine
iv.  Weighing balance
v.  Compression testing machine

MATERIALS REQUIRED
i. Cement
ii. Sand
iti. Water
iv. Grease or lubricating oil

 THEORY:
-
The compressive strength of cement mortars is determined in order to verify whether the
cement conforms to IS specifications and whether it will be able to develop the required
compressive strength of concrete. Strength test are not done on neat cement paste because of
§ d!f’ﬁcuities of excessive shrinkage and subsequent cracking of neat cement. Strength of cement
is indirectly found on cement- sand mortar in specific proportion. The average

compressive strength of at least three mortar cubes (area of the face 50 cm2) composed of one
| part of cement and three parts of standard stand should satisfy IS code specifications. The
i cubes are prepared for this purpose. The cubes are then tested in compresszon testing machine
¢ at the end on 3 days and 7 days.

PROCEDURE:
Mm pmportmns and mixing:

1} Clean appliances sha!i be used for mixing and the temperature of the water and that of
- the test room at the time when the above operations are bemg performed shall be (27 +

. h 2) OC. l
. "Piace ina mntamer a mzxtune of cement and standard sand in the proportion of 1:3 by
weight mix it with a trowel for one minute and then with water until the mixture is of
umfm‘m mﬁonr, ‘ :

In anvr t:ase, tt sh@ufd net take more than 5 mmutes to ohtain umform cc!oured mix.

The ; tena! »fbr, eadt cube shail be mlxed separateiy and the quantsty of cement




where P Is the percentage of water requir ed to produce a paste of

! 1 'standard mn#lstency
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5) Immedlately after mixing fill the mortar into

a cube mould of sizes 7.06¢cm.

‘53 COmmact the mortar either by hand compaction in @ standard specified manner or on the

vibrating table,

LTy Place the moulds in cabin at a temperature of (27 + 2)°C for 24 hours

3) Remcve the specimen from the moulds and submerge them in clean water for curing.

1a3ﬁng:

1) Take the cube out of water at the end of 3 days with dry cloth. Measure the dimensions
-of the surface in which the load is to be applied.
2) Place the cube in compressive testing machine and apply the joad uniformly at the rate

. of 35 N/mm’ (350 Kg/cm2/ min).
'3) Note the load at which the cube fails. Let it be 'P .

- 4) Calculate the compressive strength of the cube by using formula. The compressive
strength at the end of three days should not be less than 16 N/mm?

o 5) Repeat the same procedure (steps 1 to 4) for other two cubes.

ny 6) Repeat the whole procedure (Step 1 to 5) to find the compressive strength of the cube at
_..n G tne end of 7 days and it should not be less than 22 N/mm?,

OBS ERVATIO N:

o | i:a!culate the compresslve strength from the crushing load and the average area over which the
' ?«rmad is applied Express the results in N/mm?to the nearest 0.05 mm?.

' Fcra days strength' -

,,j"-ﬁlz- T Length | Breadth Load (P) in Compressive
I No | (L) (B) N Strength
1 e am). (mm) ; (N/mm?)

| Load (P)in | Compressive Strength
SN (N/mm?)




