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In order that the compressive strength test, as specified by B.S.S.12, 915 and 1370, may 
be carried out in accordance with the requirements the cement mortar is placed in a mould 
70.7mm cube and then compacted by means of a specified Vibration Machine.  The 
specimen is moulded in accordance with the requirements of the above specifications and 
then vibrated for a period of two minutes at a speed of 12,000 (+ 400) vibrations per 
minute. 
 
GENERAL DESCRIPTION  
 
The machine consists of a base plate mounted on four adjustable feet.  An electric motor 
drives an eccentric shaft, which is housed, within the main areas of the vibration unit.  The 
vibration unit is mounted on four springs and is of such a shape that the centre of gravity of 
the whole mass is slightly below the centre of the eccentric shaft.  In consequence of this 
the revolving eccentric imparts an equal circular motion to all parts of the vibration unit 
including the mould which is mounted on to its upper face.  This motion is equivalent to 
equal vertical and horizontal simple harmonic vibrations 90o out of phase.  Since the 
running speed of the machine is well above its natural frequency on the supporting 
springs, the amplitude of the vibration is independent of the speed.  The drive is by means 
of an endless belt running on a crowned pulley on the motor and a flanged crowned pulley 
on the vibrator.  The machine complies with the requirements of the British Standard.  The 
weight of the vibration unit, including the weight of mould, mould clamp, hopper and cube, 
less the weight of the solid eccentric, is approximately 29kgs. 
 
Running speed of the eccentric shaft under load is 12,000 r.p.m. (+ 400) 
 
SETTING UP – N.B. VIBRATOR UNIT MUST BE FILLED BEFORE RUNNING 
 
The machine, as despatched consists of the machine base plate with motor attached, 
vibrator unit, four springs and one endless belt, a supply of oil and a socket key and a 
mould with base plate. 
 
The machine frame should be adjusted to a level position on a firm foundation.  The four 
springs are placed on their seating pads surrounding the circular hole cut in the base plate. 
 
The vibration unit should then be placed on to the four springs, the heavy counterbalance 
weight going through the hole referred to above.  This is orientated so that the pulley of the 
vibrator unit is in line with the pulley on the driving motor. 
 
Attached to the vibrator unit is a belt-tensioning spring; a threaded stud projecting from 
same passes through a bracket on the base late of the machine and the nuts on the stud 
are adjusted as is described later. 
 
After assembly as above the machine is connected to the electrical supply, the time switch 
set to two minutes and the machine switched on.  The motor pulley should be checked in 
order to ensure that it is running true. 
 
The belt is now put on to both pulleys; the machine again switched on and the tension 
spring adjusted so that the belt runs evenly on both pulleys when the machine runs at 
maximum revolutions. 
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Some difficulty may be experienced in finding the correct setting of the belt adjustments 
spring and the belt may ‘throw off’ a number of times before the correct setting is found. 
 
 
PENETRATION OF TEST SPECIMENS 
 
The specimens should be prepared in accordance with the requisite British Standard 
Specification and filled into the mould by means of the hopper provided which is left in 
position until the completion of the vibration period.  Vibration should continue for two 
minutes.  The mould, together with its base plate, is then removed from the vibration 
machine by undoing the two clamp nuts situated at the top of the vibration unit.  The 
mould, complete with clamping vice, is then removed from the machine, the wing nut of the 
clamping vice undone which enables the mould to be removed. 
 
MAINTENANCE 
 

1. The machine should be kept clean and free of concrete particles etc. 
 After use. 
 
2. The belt should be checked for wear at regular intervals. 
 
3. Before use the drain plug situated on the bearing cover opposite the pulley should 

be removed, as should the filler plug immediately above it.  The oil level should be 
checked.  Oil should be added as required to bring the level up to the drain plug.  
Both plugs should then be replaced.  The correct grade of oil for use with the 
machine is TELLUS 13, which is available from our stores.  NO OTHER OIL 
SHOULD BE USED. 

 
4.    Approximately once every six months a few drops of medium grade 
 machine oil should be given to the motor bearings. 

 
 5. Check electrical connections and replace any frayed or damaged leads. 
 
In the event of difficulties or when requiring replacements, please state the Serial Number 
of the machine. 
 
TEST FOR COMPRESSIVE STRENGTH OF CEMENT USING MORTAR CUBES 
 
Summary – This method of test covers the procedure for determining the strength of 
cement as represented by compressive strength tests on mortar cubes compacted by 
means of a standard vibration machine. 
 
Description of Vibration Machine – The vibration machine consists of a frame mounted on 
coil springs to carry the cube mould, and a revolving shaft provided with an eccentric.  By 
means of a balance weight beneath the base plate attached rigidly to the frame, the centre 
of gravity of the whole machine, including the cube and mould, is brought either to the 
centre of the eccentric shaft or within a distance of 25mm below it.  In consequence of this, 
the revolving eccentric imparts an equal circular motion to all parts of the machine and 
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mould, the motion being equivalent to equal vertical and horizontal simple harmonic 
vibration 90o out of phase.  The minimum running speed of the machine is well above its 
natural frequency on its supporting springs, so that the amplitude of vibration is 
independent of the speed.  The motor should preferably be of the synchronous type and 
the drive should be by means of an endless belt running on a crowned pulley on the motor 
and a crowned pulley on the vibrator. 
 
 
 
The machine shall be constructed to comply with the following essential requirements: - 
 
 
 Weight of machine on its supporting springs 
 (excluding weight of solid eccentric, but including  
 weight of mould, mould clamp, hopper and cube):  29kg approx. 
 
 Out-of-balance moment of eccentric shaft:   0.016 N m 
 
 Normal running speed of eccentric shaft:   12000 + 400 rev/min 
 
 
Preparation of Test Specimens 
 
Size of specimens and markings – The test specimen shall be cubes having a length of 
side of 70.7mm, the area of each face equalling 5000mm2.  Each cube shall be suitably 
marked for identification. 
 
Cube Moulds – Moulds for the 70.7mm cube specimen shall be of metal not attacked by 
cement mortar and there shall be sufficient material in the sides of the mould to prevent 
spreading and warping.  The moulds shall be rigidly constructed in such a manner as to 
facilitate the removal of the moulded specimen without damage.  The moulds shall be 
machined so that when assembled ready for use they satisfy the following requirements: - 
 
 

1) The height of the moulds and the distance between opposite faces shall be 
70.7 + 0.1mm. 

2) The angle between adjacent interior faces and between interior faces and 
top and bottom planes of the mould shall be 90 + 0.5o. 

3) The interior faces of the moulds shall be plane surfaces with a permissible 
variation of 0.1mm. 

4) Each mould shall be made of non-absorbent material preferably metal 
which is not attached by cement mortar, and shall be provided with a base 
plate having a plane surface machined to a tolerance of –0.1mm.  The 
base plate shall be of such dimensions as to support the mould without 
leakage during the filling. 

 
The weight of the cube mould shall be such that the total weight of the cube mould and 
machine, as given in C2, is approximately 29kg. 
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In order to protect the moulded specimen from damage the parts of the mould, when 
assembled, shall be positively held together, both during the filling and on subsequent 
removal of the filled mould from the Vibration Machine. 
 
Standard Sand – The standard sand shall be obtained from Leighton Buzzard, shall be of 
the white variety and shall be thoroughly washed and dried.  Its loss of weight on 
extraction with hot hydrochloric acid shall not be more than 0.25%. 
 
The sand shall pass through an 850um BS Test Sieve and not more than 10% by weight 
pass a 600um BS Test Sieve. 
 
Mix Proportions and Mixing – A mixture of cement and sand in the proportions of one part 
by weight of cement to three parts by weight of the standard sand shall be mixed dry with 
a trowel on a non-porous plate for 1 min and then with water for 4 min. 
 
The material for each cube shall be mixed separately and the quantities of cement, 
standard sand and water shall be as follows: - 
 
 
 Cement  185g 
 Standard  555g 
 Water 74g 
 
 
Clean appliances shall be used for mixing, and the temperature of the materials and that of 
the test room during mixing shall conform to the requirements given in D3. 
 
Moulding Specimens – In assembling the moulds ready for use, the joints between the 
halves of the moulds shall be covered with a thin film of petroleum jelly and a similar 
coating of petroleum jelly shall be applied between the contact surfaces of the bottom of 
the mould and its base plate in order to ensure that no water escapes during the vibration.  
The interior faces of the assembled mould shall be treated with a thin coating of mould oil. 
 
The assembled mould shall then be placed on the table of the vibration machine and firmly 
held in position by means of a suitable clamp.  A hopper of suitable size and shape shall 
be securely attached to the top of the mould to facilitate filling and this hopper shall not be 
removed until completion of the vibrating period. 
 
Immediately after mixing in accordance with C.3.4 the whole of the mortar shall be placed 
in the hopper of the cube mould and shall then be compacted by vibration for 2 mins at 
12000 = 400 vibrations per min. 
 
Curing of Specimens – Immediately after vibration the cubes shall be placed in an 
atmosphere of at least 90% relative humidity at a temperature of 19 + 1oC for 24 = ½ h.  In 
order to reduce evaporation, the exposed top of the cubes shall be covered with a flat 
impervious sheet (e.g. thin rubber, polythene or steel) making contact with the upper edge 
of the mould.  After 24 + ½ h the cubes shall be marked for identification, removed from 
the moulds, immediately submerged in water and kept there until taken out just prior to 
breaking.  The water in which they are submerged shall have been initially clean and fresh 
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and shall be renewed every seven days with clean and fresh water and maintained at a 
temperature of 19 + 1oC 
 
Testing – The cubes shall be tested immediately upon removal from the water and while 
they are still wet.  Surface water and grit shall be wiped off the cube and any projecting 
fins removed.  Three cubes shall be tested for compressive strength at 3 days and three at 
7 days, the ages being reckoned from the completion of vibration and the compressive 
strength shall be the average compressive strength of the three cubes for each period 
respectively. 
 
The compression test shall be made on a compression testing machine complying within 
the requirements of 2.1.1 of BS 1881: Part 4. 
 
The cubes shall be tested on their sides without any packing other than hardened steel 
plates between the cube and the steel platens of the testing machine.  One of the platens 
shall be carried on a ball seating and shall be self-adjusting.  The load shall be steadily 
and uniformly applied, starting from zero, at a rate of 35 MN/m2 min. 
 
Calculation – The compressive strength shall be calculated from the crushing load and the 
area over which the load is supplied and shall be expressed to the nearest 0.5 MN/m2. 
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