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CHAPTER –10 
 

FLOORING 
 

10.1 REFERENCES 
 
IS: 777-1970 Glazed earthenware tiles (First revision with amendment No.1). 

IS: 1237-1980 Cement concrete flooring tiles (First revision). 

IS: 1443- 1972  Code of practice for laying and finishing of cement concrete flooring, tiles 
(First revision) (Reaffirmed 1987).  

IS: 2114-1984  Code of practice for laying in-situ terrazzo floor finish (first revision).  

IS: 2571-1970  Code of practice for laying in-situ cement concrete flooring (first revision) 
(Reaffirmed 1987).  

IS: 3461- 1980  PVC (Vinyl) asbestos floor tiles.  

IS: 3622-1977  Sandstone (slabs and tiles) (First revision).  

IS: 5318-1969  Code of practice for laying of flexible PVC sheet and tile flooring 
(Reaffirmed 1978).  

IS: 8237-1976  Protection of slope for reservoir embankment (Reaffirmed March 1981).  

 -- -- Standard Specification, Building &, Communication Deportment, 
Government of Maharashtra  

 -- -- "Specifications 77" of Central Public Works Department.  

 -- -- "Standard Specifications 77" of National Building Origination.  

10.2   TERMINOLOGY 

10.2.1 General Terms 

Base-The prepared surface an which [he flooring is laid.  

Base Concrete - The layer of concrete on which the cement concrete lopping is 
laid.  
Efflorescence  -Patches of whitish scum formed by deposition of soluble  salts  
which appear on the flooring particularly by noticeable on Plain Tiles. 
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Grout or slurry - Neat cement mixed with water to honey-like consistency; it may 
include pigments If used for grouting joints of tiled floor Sand, stone dust or any other 
aggregate shall not be added. 

Laitance -A thin layer consisting essentially of fine cement particles, which often forms a 
scum on the surface of freshly laid concrete. This layer may be formed by excessive 
surface trowelling of concrete immediately after it has been laid. 

Matrix - The binding constituent of the top layer of the tile which is chiefly Portland 
cement, either plain or mixed with pigments. 

Pin Holes - These are tiny air-cells in terrazzo tiles which open up during the polishing 
process and are too small to be filled. 

Pores - Holes appearing in the surface of the hardened terrazzo tile after the initial 
grinding. 

Sub-base - The prepared surface on ground on which base concrete is laid.  

Sub-floor - The structural floor upon which the base is formed. 

Tiles - The term " tile " used in these specification shall apply to the following: 

(a) Plain cement tiles; 

(b) Plain coloured tiles, 

(c) Terrazzo tiles; 

(d) Chequered, embossed or specially manufactured non-slip cement tiles; and 

(e) Precast staircase treads, risers, wall-slabs, etc. 

Terrazzo Floor - The floor finish where the wearing surface is normally composed of 
marble chips in a matrix of cement with or without pigments and mechanically or 
manually ground, processed and polished. 

10.2.2.  Tools And Accessories 

Screed - Narrow strips of wood, bands of plaster or pieces of tiles laid on the floor to act 
as guides for bringing the whole of the work to a true and even surface. The screeds shall 
be removed after laying all the floor area for which they have been applied as guides. 
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Screeding Board - A straight-edged wooden plank used for floating a plain surface. It is 
moved with a sawing action, the two ends resting on screeds or guides set at the correct 
height. 

10.2.3   Site Operation 

Bedding - A layer of mortar applied to the base or sub-floor end brought to a defined 
level. 

Damp Proofing - Covering the sub-floor with a continuous layer of impervious material 
so as to prevent penetration of moisture. 

Filling - A plain or coloured cement paste with which the open pores of terrazzo tiles are 
filled or plastered after grinding. The term refers also to the operation of filling. 

Grinding - The process by which the aggregate of the tiles is exposed by’ means of 
mechanical or manual grinding. 

Hacking - The roughening of solid backgrounds, by hand or mechanical methods, to 
provide a suitable key. 

Polishing - Rubbing of tiles mechanically or by hand with polishing stones after they 
have been laid, and bringing out their sheen. 

Raking - Removing mortar from masonry joints to provide suitable key for the plastering 
and pointing. 

Screeding - Bringing the floor to a true and even surface by means of screeding boards 
and screeds. 

10.3  CEMENT CONCRETE  FLOORING  

10.3.1   Material 

10.3.I.I  Cement - Cement used for the floor finish work shall conform to IS:269 -1989 or to 
IS:455 -1978 or IS: 1489 -1 976 or IS: 12600 -1989. 

10.3.1.2  Aggregates -Aggregates for cement concrete flooring mix shall conform to relevant para 7.3.2.4 
of Chapter 7 & 16 Filling Foundation, R.C.C & Form Work Graded aggregate of maximum nominal size 
of 40 mm shall be used and grading shad be as described under para 7.3.2.5.1 of Ch. 7 & 16. The coarse 
aggregate shall generally be of the of the following sizes: 

 
(a) Base concrete (lean cement concrete  - Graded from 40 mm or below.  

or lime concrete) 
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(b) Cement Concrete topping of  -Graded from 16 mm and below  

thickness 40 mm and above. 
(c) Cement concrete topping of  -Graded from 12.5 mm and below) thickness 25 

mm 
(d) Under layer of cement  - Graded from 12.5 mm and below  

Concrete topping in two layers. 

10.3.1.3  Fine Aggregate (sand) - The grading of fine aggregate for cement concrete flooring mix 
shall be within the limits of one of the two zones i.e. Grading Zone I and II as given in table under para 
7.3.2.5.3 of Ch. 7 & 16 

10.3.1.4  Water - Water shall conform to relevant para 7.3.4 of Ch. 7 & 16.  

10.3.2.  Laying Concrete Flooring 

10.3.2.1  General - Thickness, Mix proportion and Size of Panels shall be as specified in the 
description of item or as directed by Engineer-in-Charge. Broad guidelines are given under Appendix - I 

10.3.2.2  Floor Finish Laid Monolithically with the Base Concrete on Ground 

a) Preparation of sub-base 

(i) The ground or earth filling shall be thoroughly compacted so that there are no loose pockets 
left anywhere in the whole area. This shall then be covered with clean sand well consolidated to a 
thickness of not less than 100 mm. Great care is necessary in the preparation of the sub-base, as a 
settlement in the sub-base may cause the failure of the whole floor. 

(ii) In situations, such as garages where wheeled traffic comes into contact with the flooring, sub-
base shall consist of well compacted sand layer of 100 mm thick and an additional 100 mm thick well 
compacted hard core of dry brick or stone ballast (40 mm size) blinded with MOORUM (disintegrated 
rock) or coarse sand. 

(iii) In case of expansive soils, like black cotton soil, stone ballast (40 mm graded aggregates) 
mixed with locally available yellow or red soil or soft MOORUM in 1:1 proportion shall be compacted to 
about 300 mm thickness and thoroughly saturated with water. This surface should be further covered with 
another 200 mm thick layer of soft MOORUM or cinder or sand and compacted properly before laying 
the base concrete. Special care is necessary in consolidation of the ground as otherwise the settlement of 
sub-base may cause cracking of the whole floor. 

b) Laying the Base 

 (i)  The area to be paved shall be divided into suitable panels keeping in view the 
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limits as specified. This shall be done by fixing screed strips, the depth of which shall be equal to the 
combined thickness of the base concrete and the topping. Before being laid in position the screed strip 
shall preferably be coated with a thick coat of lime wash so as to prevent them from sticking to the 
concrete deposited in the panels. 

(ii)  The base concrete and the topping shall be laid in alternate panels, the intermediate 
panels being filled in alter one to two days depending upon the temperature and atmospheric conditions. 
The screed strips should be removed the next day after the concrete has been deposited in the panels and 
the edges of panels shall be examined for any honeycombing or undulation which, if found, shall be 
repaired straight and smooth by cement mortar. If the intermediate panels are not to be tilted the next day, 
the screed strips shall then be cleaned and put back against the edges of panels till the concrete in the 
alternate panels is to be deposited. When the concrete is being deposited In the alternate panels the screed 
strips shall be removed. When the concrete is being compacted in new panels, core shall be taken to avoid 
damage to the panels already laid. If glass strips are provided for effective separation of panels, the base 
concrete and the topping may be laid in all the panels simultaneously. 

(iii) Before placing the base concrete, the sub-base shall be properly wetted. The concrete 
shall then be deposited between the screed strips, thoroughly tamped and the surface screeded uniformly 
below the desired finished grade of flooring to accommodate the required thickness of topping. Any slope 
desired in the floor finish shall be given in the base concrete. The surface shall not be finished smooth but 
kept rough to provide adequate bond for the topping. 

(c)  Laying the Topping- On the clean, green surface of the base concrete, the topping shall be 
placed in position as soon as possible but generally not later than two or three hours of laying the base 
concrete depending upon the temperature and the atmospheric conditions. The base concrete at the time of 
laying the topping shall be still green but sufficiently firm to enable the workmen to work over it by 
placing planks on its surface. 

The concrete mix for the topping shall be deposited on the base concrete in the screed strips already laid 
and thoroughly compacted to the finished thickness. Glass or aluminium stripes may be provided 
for effective separation of panels and to provide straight edges and corners for the panels where 
good workmanship is required. The mix for the topping shall be stiff enough to prevent 
accumulation of any excess water or laitance on the surface. If water or laitance rises to the surface 
when consolidating (which indicates that too much of water has been used in the preparation of 
concrete) the concrete should preferably be scraped and replaced by a fresh mix. If it is desired to 
absorb surplus water for any reason, it should be mopped up; it should, on no account, be absorbed 
by spreading dry cement. The topping shall then be floated with a wooden float to render the 
surface even and after the surface is slightly hardened, it shall be finished smooth as described in 
10.3.2.2 (d). 

(d) Finishing the surfaces 
 After the concrete has been fully compacted it shall be finished by trowelling or floating. 

Finishing operations shall start shortly after the compaction of concrete and shall be spread over the 
period of one to six hours depending upon the temperature and atmospheric 
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conditions. The surface shall be trowelled three times at intervals so as to produce a uniform and hard 
surface. The satisfactory resistance of floor to wear depends largely upon the care with which trowelling 
is carried out. The object of trowelling is to produce as hard and close knit a surface as possible. The time 
interval allowed between successive trowelling is very important. Immediately after laying only just 
sufficient trowelling shall be done to give a level surface. Excessive trowelling in the earlier stages shall 
be avoided, as this tends to work a layer rich in cement to the surface. Sometime, after the first trowelling, 
the duration depending upon the temperature, atmospheric conditions and the rate of set of cement used, 
the surface shall be retrowelled to close any pores in the surface, and to bring to surface and scrape off 
any excess water in concrete or laitance (it shall not be trowelled back Into the topping). The final 
trowelling shall be done well before the concrete has become too hard but at such a time that considerable 
pressure is required to make any impression on the surface. Trowelling of a rich mix of dry cement and 
fine aggregate on to the surface shall not be permitted. 

The junctions of floor with wall plaster, dado, or skirting shall be rounded off where so 
specified. 

e)  Slipperiness - The slipperiness of concrete flooring depends mainly upon the surface 
treatment; when highly polished this type of floor finish is likely to be slippery. A trowel-finished floor is 
reasonably non-slip. Non-slip surfaces may be obtained by trowelling the floor surface or by providing 
non-slip inserts. 

Floor finish over ramps, stairs and other similar situations, specially if they are liable to 
get wet, shall be finished in chequered pattern to make them non-slip. 

10.3.2.3 Floor finish Laid Separately on Hardened Concrete Base on Ground 
a)  Preparation of sub-base- The sub-base shall be prepared as described in 10.3.2.2 (a). 
b) Laying the Base Concrete-  The base concrete ma/be deposited a stretch. Before 

placing the concrete the sub-base shall be properly wetted and rammed. The concrete shall then be 
deposited between the forms, where necessary,, thoroughly tamped and the surface finished level with the 
top edges of the forms. The surface of base concrete shall be left rough to provide ad adequate far the 
topping. Two or three hours after the concrete has been laid in position, the surface shall be brushed with 
a hard brush to remove any scum or laitance and swept clean so that the coarse aggregate is exposed. 

c)  Laying the Topping- Before the operation for laying the topping is started the surface of 
base concrete shall be thoroughly cleaned of all dirt, loose particles, caked mortar droppings, and laitance, 
if any, by scrubbing with coir or steel wire brush. Where the concrete has hardened so much that 
roughening of surface by wire brush Is not possible, the entire surface shall be roughened by chipping or 
hacking. - Before laying the topping, the surface shall be soaked with water, at toast for twelve hours and 
surplus water shall be removed by mopping immediately before the topping is laid in position. 
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The screed strips shall be fixed over the base concrete dividing it into suitable panels as 
specified in the item. The screed strips shall be so arranged that the joints, if any, in the base 
concrete shall coincide with the joints in the topping. Before placing the concrete mix for 
topping, neat cement slurry shall be thoroughly brushed @ 9 2 Kg/lit/ Sqm into the prepared 
surface of the base concrete just ahead of the finish. The topping shall then be laid, very 
thoroughly tamped, struck off level and the surface floated with a wooden float. The surface 
shall be tested with the straight-edge and mason's spirit-level to detect any inequalities in the 
surface which, if any, shall be made good immediately. The finish shall be laid in alternate 
panels as described in 10.3.2.2 (b) (ii) for topping laid monolithic with the base concrete. 

d)  Finishing the surface- The surface shall be finished as given in 10.3.2.2 (d) 
e)  Laying the Topping in Two layers- Where the topping is to be laid in two layers to obtain 

very smooth and dense finish , the sub-base, base concrete and under-layer of topping shall be laid as 
described in 10.3.2.2 (a) with the exception that the surface of the concrete in the under-layer of topping 
shall not be finished smooth with a trowel but left rough after tamping it and leveling it with screed board. 

The top 15 mm thick wearing layer of mix 1:2 to 3 cement concrete (depending upon the 
quality of fish and abrasive resistance desired) of consistency stiffer than that of under-layer-concrete 
shall then be immediately laid over the rough but green surface of under-layer and thoroughly tamped, 
struck off level, and the surface floated with wooden float. The surface shall then be tested with a straight-
edge and mason's spirit level to detect any undulation in the surface which, if any, shall be made good 
immediately. The surface shall then be finished smooth in accordance with 10.3.2.2 (d) 
10.3-2.4  Floor Topping Laid Directly Over the Hardened Structural / Suspended Slab 

(a)  Preparation of Surface of Structural /Suspended slab- When the topping is to be laid 
separately but directly over the structural slab without any cushioning layer, the structural concrete, 3 to 4 
hours after its laying in the forms, shall be thoroughly brushed with a coir or steel wire brush to remove 
any scum or laitance and swept clean to expose the coarse aggregates and leave the surface rough. 

(b)  Laying Topping- Before the operation of laying the topping is started the surface of 
structural slab shall be thoroughly cleaned of the dirt, loose particles, cake mortar droppings and laitance, 
if any, by scrubbing with coir or steel wire brush. Where the concrete has hardened so much that 
roughening of surface by wire brush is not possible, the entire surface shall be roughened by chipping or 
hacking. 

The screed strips shall then be fixed over the structural slab dividing it into suitable 
panels as specified. Immediately before depositing the concrete for the topping, neat cement slurry shall 
be thoroughly brushed into the prepared surface of the structural slab, just ahead of the finish. The 
topping shall then be laid, thoroughly tamped, struck off level and surface floated with a wooden float. 
The surface shall then be tested with e straight-edge and 
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mason's spirit-level to detect any inequalities and undulations in surface which, if any, shall be made good 
immediately. The finish shall be told in alternate panels as described in 10.3.2.3 (e) and other laying and 
finishing operations shall be done as in 10.3.2.3 (c) and 10.3.2.3(e) depending upon whether the topping 
is to be laid in single or two layers. 
10.3.3  Shuttering -The panels shall be bounded by wooden/angle iron battens. The battens shall 
have the same depth as the concrete flooring. These shall be fixed in position, with their top at proper 
level, giving required slopes. The surface of the battens or flats, to come in contact with concrete shall be 
smeared with soap solution or non sticking oil (foam oil or raw linseed oil) before concreting. The 
flooring shall butt agains the masonry wall. which shall not be plastered. 
10.3.4   Concreting - The concreting shall be done in the manner described under chapter 7-" 
Filling Foundations". The battens used for shuttering, shall be removed on the next day of the laying of 
cement concrete. The cods thus exposed shall be repaired, if damaged, with cement mortar 1:2 (1 cement 
2 coarse sand) and al towed to set for minimum period of 24 hours. The alternate panels shall than be 
cleaned of dust, mortar droppings etc. and concrete laid. White laying concrete care shall be taken to see 
that the edges of the previously laid panels are not damaged and fresh mortar is not splashed over thorn. 
The joints between the panels should come out as fine and as straight lines. 

10.3.5   Precautions 

If water or laitance rises to the surface when consolidating (which indicates that too much 
of water has been used in the preparation of concrete), the concrete should preferably be scraped and 
replaced by a fresh mix. If ft is desired to absorb the surplus water 
for any reason, it should be mopped up; it should on no account be absorbed by spreading dry cement. 

Flooring in lavatories and both rooms shall be laid after fixing of water closet and 
squatting pans and floor traps. Traps shall be plugged while laying the floors and opened after the floors 
are cured and cleaned. Any damage done to W.C.'s squatting pans and floor traps during the execution of 
work shall be made good. 

During cold weather, concreting shall not be done when the temperature falls below 
4.50C. The concrete placed shall be protected against frost by suitable coverings. Concrete damaged by 
frost shall be removed and work redone. During hot weather, precautions shall be taken to see that the 
temperature of wet concrete does not exceed '400C. No concreting shall be laid within half an hour of the 
closing of the day, unless permitted by the Engineer -in-Charge. 

The floor shall 1 be protected from any damage during the execution of work. 

10.3.6  Curing 

The curing shall be done for a minimum period of fifteen days. Curing shall not be commenced until the 
top layer has hardened. Covering with empty cement gunnies shall be avoided, as the colour is likely 
to be bleached with the remanents of cement mortar from the bags. 
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10.3.7   Cement Plaster in Risers of Stops Skirting And Dado. 

A bond of plaster at the bottom of wall not exceeding 30 cm in height above the floor shall be classified 
as skirting and above 30 cm as dido. It shall be flush with wall plaster or projecting out uniformly by 6 
mm from the wall plaster, as specified The work shall be preferably carried out simultaneously with the 
laying of floor. Its corners and Junctions with floor shall be finished neatly as specified. 

10.3.7.1  Thickness - The thickness of the plaster specified shall be measured exclusive of the 
thickness of key i.e. grooves or open Joints in brickwork. The average thickness shall not be less than the 
specified thickness, here 6 mm. The average thickness should be regulated at the time of plastering by 
keeping suitable thickness of the gauges. Extra thickness required in daubing behind rounding of corners 
at Junctions of wall shall be Ignored. 

10.3.7.2 Preparation of Wall Surface. - The joints shall be raked out to a depth of at least 15 mm 
in masonry walls, while the masonry is being laid. In case of concrete walls, the surface shall be 
roughened by hacking. The surface shall be cleaned thoroughly washed with water and kept wet before 
skirting/dado is commenced. 

10.3.7.3  Application - Skirting /dado with specified mortar and to specified thickness shall be told 
immediately after the surface is prepared It shall be laid along with the border or adjacent panels of floor. 
The Joints in skirting/dado shall be kept true and straight in continuation of the line of joints in borders or 
adjacent panels. The skirting/dado shall be finished smooth and true, with top truly horizontal and Joints 
truly vertical except where otherwise indicated. 

10.3.7.4  Finishing - The finishing of surface shall be done simultaneously with the borders of the 
adjacent panels of floor. The cement to be applied- in the form of slurry for smooth finishing shall be at 
the rate of 2 kg of cement per liter of water applied over an area of 1 sqm. 

Where skirting/dado is flush with plaster a groove 10 mm wide and up to 5 mm deep shall be provided in 
the plaster at the Junction of skirting/dado with plaster. 

10.3.7.5  Curing.- Curing shall be commenced on the next day of plastering when the plaster has 
hardened sufficiently, it shall be continued for a minimum period of fourteen days. 

10.4   TERRAZZO FLOORING  

10.4.1   Materials 

10.4.1.1 Cement concrete.- For specification of cement concrete appropriate paras ofSpecifications of 
Chapter - "Filling Foundations may be referred. 

10.4.1.2 Aggregate For Terrazzo Topping. - The aggregate used in topping shall be marble aggregates 
size varying from I mm to 25mm as may be specified in the schedule of item. 
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Marble powder used in terrazzo topping shall pass through I.S. Sieve 300. The marble chips shall 
be of plain white Makrana, Abu white marble, Abu Fanther marble, white venied Makrana 
marble. Black Bhainslana (plain black or black zebra), black zebra from Kishangarh, Abu and 
Narnaul and Mekrana Dhobi Doongri zebra marble, Green from Baroda, Abu Falna and Bundi, 
Pink variety from Makrana and Bar. Grey from Kumari and Bundi. Brown from Bar and Narnaul 
or as specified. It shall be hard, sound, dense end homogeneous in texture with crystalline and 
coarse grains. It shall be uniform in colour and free from stains, cracks, decay and weathering. 

Before starting the work, sample of marble chips shall be approved by the Engineer-in-Charge. 

10.4.1.3  Cement- Cement used for the floor finish work shall be ordinary cement, white 
cement/coloured cement or cement with admixture of pigment to give the desired shade conforming to 
15:269-1976, 1&455-1976, IS: 1489-1976, or IS: 8042 - 1978 as applicable. 

10.4.1.4  Pigments- Pigments incorporated in terrazzo shall be of permanent colour and shall 
conform to the requirements mentioned in table I 

10.4.1.5  Water.- Specifications for water shall be same as in relevant para of chapter 6 ‘Mortar'. 

10.4.1.6  Dividing Strips- These shall be of glass 4mm thick and 40mm wide. 

10.4.2   General Requirements 

10.4.2.1  Terrazzo finish shall be laid over a layer of base concrete in the case of ground floor. 
When the terrazzo floor is laid over R.C.C. slabs a cushioning layer shall be provided below the terrazzo 
floor. The terrazzo flooring shall consist of an under layer of cement concrete and a topping layer of 
terrazzo which shall be laid monolithically (refer fig. 1) 

 

 

10.4.2.2  Under layer - The under layer shall be of cement concrete of mix 1:2:4. The maximum 
size of aggregate used shall not exceed 10 mm. Specification for cement concrete shall be as given in the 
relevant para of specifications of chapter 7 - "Filling Foundations”. 
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10.4.2.3  Terrazzo Topping -Topping shall have a mix of cement, marble powder, marble 
aggregates and water. Where coloured surface is required suitable pigment shall be added to the mix. The 
proportions of cement shall be inclusive of any pigments added to cement. Cement end marble powder 
shall be mixed in the ratio of 3:1 by weight. For every part cement marble powder mix, the proportion of 
aggregate by volume shall be as follows depending upon the size of aggregates: 

 
 
Size of Aggregate  Proportion of Aggregate & Binder Mix  

(mm)   (Parts) 
1 to7  One & three-fourth  
7 to 15  One & one-half  
15 to 25  One & one-half 
 

10.4.2.4  Thickness- The thickness of base concrete and cushioning layer shall not be less than 100 
mm and 75 mm respectively. The combined thickness of the under layer and topping for flooring and 
dado /skirting shall be not less than 30 and 20 mm respectively. -The thickness of terrazzo topping shall 
be 6mm for chip size I to 2mm and 2 to 4 mm 9 mm for chip size 4 to 7mm and 12mm for chip size 7 to 
10 mm. Where chips of size larger than 10 mm are used, the minimum thickness of topping shall be not 
less than one and one-third times the miximum size of chips. 

 
TABLE : I - CEMENT PIEMENT PROPORTIONS FOR VARIOUS COLOURS OF 
MATRIX IN TERRAZZO WORK 

(All proportions shall be by mass.) 
 

 
Colour Pigment to be used Proportion 

or pigment 
Proportion of cement Proportion 

(1) (2) (3) (1) (5) 
Red  Red oxide of iron (see 2 or 3 

of lS:44-1969).  
1 15 to 20 nil 

Black  Carbon black 
(see 1S:40-1971)  

1 25 to 40 nil 

Bottle 
Green  

Green chromium wide (see 
IS:54-1974).  

1 15 to 30 nil 

Pink  Red oxide (see 2 or 3 of IS: 
44-1969).  

1 nil 100 to 300 

 



 

10-12 
 

(1) (2) (3) (t) (5) 
Cream  Yellow oxide of Iron (see 4 

of IS:44-1969).  
1 nil 100 to 400 

Yellow Yellow oxide of Iron see 
IS:44 - l979)  

1 nil 25 to 75 

Light 
Green  

Green chromium oxide (see 
IS: 54-1975).  

1 nil 50 to 150 

French - - - - - - ni 1 to 2 1 

Fawn  Yellow oxide of iron (see 4 
of IS: 44-1969).  

1 6 4 

 

10.4.2.5  Panels.- The floor both while laying the under layer and topping shall be divided into 
panels not exceeding 2 sqm in area so as to reduce the risk of cracking due to differential shrinkage or 
expansion between the terrazzo and the sub floor. The joints shall be so located that the longer dimension 
of any panel does not exceed 2 m. The joints in flooring shall always coincide with expansion joint, if 
any, in the structural slab. The panels shall preferably be separated by means of dividing strips. However, 
where the butt joints are provided, the bays shall be laid alternatively allowing for an interval of atleast 24 
hours between the laying of adjacent bays. 

10.4.3   Mixing of Materials 

With a view to avoid variation in colour, mixing shall be done in a trough or tub and the 
complete quantities of cement and pigment required for one operation shall be mixed at the beginning of 
the work. Coloured cement or cement and pigment mix shall be dry mixed with marble powder. The mix 
thus obtained shall be mixed with aggregate. Care shall be taken not to get the materials into a heap as 
this would result in coarser aggregates moving on to the sides and cement to the center. To the dry mix 
thus prepared, water shall be added in small quantities while materials are being worked to get a mix of 
proper consistency. The mixture shall be plastic but not so wet as to flow. The wet mix shall be used 
within half an hour of addition of water during preparation. 

10.4.4   Laying 

10.4.4.1 Laying of Under Layer- The base shall be divided in panels with the help of dividing strips 
including the strips required for decorative design, up to the finished surface 
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level of the floor. Screed strips shall be used where dividing strips are not used. The base shall be cleaned 
of ill dust, dirt, laitance and any loose material. It shall then be wetted with water, mopped and smeared 
with cement slurry 2 kg/lit/sqm. Under layer shall then be spread and leveled with a screeding board. The 
top surface shall be left rough to provide a good bond to the terrazzo. 

10.4.4.2  Laying Of Torrozzo Topping- Terrazzo topping shall be laid while the under layer is still 
plastic but has hardened enough to prevent cement from rising to the surface; this is normally achieved 
between 16-24 hours after laying of the under layer. A cement slurry preferably of the same colour as the 
topping shall be brushed on the surface immediately before laying the tapping. The terrazzo mix shall be 
laid to a uniform thickness (slightly more than that specified in order to get finished thickness after 
rubbing) on the screed bed and be compacted thoroughly by tamping or rolling and trowelled smooth. 
Excessive trowelling or rolling in early stages shall be avoided as it results in working up cement to the 
surface which will produce a surface liable to cracking and will require more grinding to expose marble 
chips. The terrazzo surface shall be tamped, trowelled and brought true to required level by a straight 
edge and steel floats in such a manner that the maximum amount of marble chips come up and are spread 
uniformly over the surface and no part of the surface is left without the chips. 

10.4.5   Borers And Decorative Design 

Borders and decorative designs shall be laid before the main flooring and the procedure 
would be same as outlined for the main flooring. If in place of dividing strips, stencils or formwork of 
wood or metal are used, they shall be removed before the topping begins to harden and in a manner so as 
not to damage the material and edges. Any ragged edges left shall be made good before laying the main 
flooring. 

10.4.6   Curing 

The surface shall be left dry for air curing for a period of 12-18 hours. Thereafter water 
shall be allowed to stand overnight in pools for a period of minimum four days. The floor shall be 
prevented from being subjected to extreme temperature. 

10.4.7  Grinding And Finishing 

Grinding and polishing shall be done either by hand or by machine. In case of manual 
grinding the process of grinding shall begin after two days while in case of machine grinding, the process 
shall start after seven days after completion of laying. 

First grinding shall be done with carborundum stones of 60 grit size. The surface shall 
then be washed clean and grouted with a cream like consistency grout of cement or/and colouring matter 
in same mix and proportion as the topping in order to fill any pinholes that appear. It shall then be 
allowed to dry for 24 hours and wet cured for four days in the same manner as in para 10.4.6. 

The second grinding shall be done with carborundum stone of 80 grit size. The surface 
shall then be prepared as after first grinding. The third grinding shall be done with 
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carborundum stone of 120 to 150 girt size. The surface shall then be washed again and allowed 
to dry for 12 hours and wet cured for four days as before. The fourth grinding shall be done with 
carborundum stone of 320 to 400 grit size. The surface shall again be washed clean and rubbed 
hard with felt and slightly moistened oxalic powder, at five grams per square metre of floor 
surface. After the finishing works namely, painting distempering, plumbing joinery work etc are 
over, the surface shall be washed with dilute oxalic acid solution and dried. Floor polishing 
machine fitted with felt or hessian bobs shall then be run over it until the floor shines. 

During cold weather, concreting shall not be done when the temperature falls below 
4.50C .The concrete placed shall be protected against frost by suitable coverings. Concrete damaged by 
frost shall be removed and work redone. During hot weather, precautions shall be taken to see that the 
temperature of wet concrete does not exceed 400C. No concreting shall be laid within half an hour of the 
closing time of the day, unless permitted by the Engineer- in-Charge. 

The floor shall be protected from any damage during the execution of work. 

In case wax-polished surface is required, wax-polish shall be applied on the surface with 
the help of soft linen, over a clean and dry surface. Then the polishing machine fitted with bobs shall be 
run over it. Clean saw dust shall be spread over the floor surface and polishing machine again operated 
which will remove excess wax and leave glossy surface. Floor shall not be left slippery. 

10.4.8   Laying Terrazzo Skirting And Dados 

10.4.8.1  Materials- As for main flooring in para 10.4.1. 

10.4.8.2  Under layer- The under layer for terrazzo on vertical surfaces like skirtings end dados 
shall be of stiff cement mortar 1:3(1 cement: 3 coarse sand) finished rough so as to give a good bond to 
the topping. 

10.4.8.3  Thickness- Terrazzo topping shall not be less than 6 mm thick and the combined 
thickness of underlayer and topping shall be not less than 20 mm. Other details shall be same as for 
terrazzo flooring with the exception that grinding shall have to be done manually. 

10.5.  TERRAZZO TILE FLOORING  

10.5.1   Terrazzo Tiles 

10.5.1.1  Terrazzo tiles shall generally conform to IS:1237-1980. Requirements and methods of 
testing of tiles are described in appendix-11. The sizes of tiles shall be as given in Table 2. 

The specific sizes of tiles to be used shall be as shown in the drawings or as required by 
the Engineer-in-Charge. 
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Table : 2 

Length Breadth Thickness 
Not less than Nominal Actual Nominal Actual 

20 cm 19.85 cm 20 cm 19.85 cm 20 cm 
25 cm 24.85 cm 25 cm 24.85 cm 22 cm 
30 cm 29.85 cm 30 cm 29.85 cm 25 cm 

 
 
 

10.5.1.2   Tolerance- Tolerance on length and breadth shall be plus or minus one millimetre and on 
thickness it shall be plus 5 mm. However, in one lot, the variation in thickness shall not exceed 3 mm. 

10.5.1.3  The tiles shall be manufactured under hydraulic pressure of not less than 140 kg per sqcm 
and shall be given the first grinding before delivery at site. The backing of tiles shall be of cement 
aggregate in ratio of 1:3 by weight. Likewise the proportion of cement to marble chips aggregate in the 
wearing layer of the tiles and the proportion of pigment to be used therein shall not exceed 10% of weight 
of cement in the mix. 

10.5.1.4  The finished thickness of upper layers shall not be less than 5 mm for size of marble chips up to 
12 mm size and not less than 6 mm for size of marble chips upto 20 mm size. 

10.5.2   Laying 

10.5.2.1 General - Tiles shall be laid on a sub-grade of concrete of the R.C.C. slab and the specification 
shall be same as for terrazzo flooring. 

10.5.2.2  Bedding 

10.5.2.2.1  Cement Mortar.- Cement mortar shall be of one part of cement and six parts of coarse 
sand by volume thoroughly mixed manually or by a mechanical mixer. The quantity of water added shall 
be the minimum necessary to give sufficient plasticity and workability for laying. A high water-cement 
ratio will produce a screeded bed with a high drying shrinkage and should be avoided. 

10.5.2.2.2  Spreading of Cement Mortar.- Before spreading of cement mortar, it is essential to 
ensure that the base is well compacted and the surface is rough to form suitable key. The base shall then 
be cleaned of all scum, laitance or plaster droppings or any other loose foreign matter. It shall be properly 
wetted without allowing any water pools on the surface. The mortar shall then be evenly spread over the 
base for two rows of tiles and about three to five metres in length with thread level fixed at both ends to 
act as guide. The top of mortar shall be kept rough so that cement slurry can be absorbed. The thickness 
of the bedding shall normally be not less than 10 mm and not more than 30 mm in any one place. 
Immediately after, the laying of tiles shall start as described in para 10.5.2.3 below. 
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10.5.2.3 Laying Of Tiles- The bedding shall be allowed to harden for a day before the laying of tiles is 
started. Neat cement slurry of honey like consistency at 4.4 kg of cement per square metre shall be spread 
over the bedding to cover an area as would accommodate about 20 tiles. Tiles after having been washed 
clean shall be fixed in this grout one after other, each tile being gently tapped, with a wooden mallet till it 
is properly bedded. The joints shall be as thin as possible in straight lines of the required pattern. The 
joints shall normally be 1.5 mm wide. 

The surface of the flooring shall be checked frequently with a straight edge at least two 
metre long so as to obtain a true surface with required slope. 

Tiles which are fixed in the floor adjoining the wall shall go about 10 mm under plaster, 
skirting or dado. For that purpose wall plaster, skirting or dado shall be left unfinished for about 50 mm 
above the finished floor level and unfinished strip then left earlier shall be finished. 

In places where full tiles cannot be fixed, the tiles shall be cut to size and smoothened at 
edges to give straight and true joints. 

After the tiles have been laid, the surplus cement slurry and the Joints shall be cleaned 
and washed fairly deep before cement hardens. 

The day after tiles have been laid, the joints shall be cleaned of grey cement grout with a 
wire brush to a depth of about 5 mm and then grouted with grey or white cement mixed with or without 
pigment to match the shade of the topping of the tile. The same cement slurry shall then be spread over 
the whole surface in a thin coat to protect the surface from abrasive damage and to fill pinholes that may 
exist on the surface.  

10.5.3   Curing 

The floor shall be kept wet for a minimum of 7 days so that bedding and joints set 
properly. 

10.5.4   Grinding and Polishing 

Grinding shall normally be commenced after 14 days of laying the tiles. Except for 
skirting or small areas machine shall be used for the purpose. 

First grinding shall be done with carborundum stones of 48 to 60 grade grit fitted in the 
machine. Water shall be properly used during grinding. When the chips show up and the floor has been 
uniformly rubbed, it shall be cleaned with water baring all pin holes. It shall then be covered with a thin 
coat of gray or white cement, mixed with or without pigment to match the colour of the topping of the 
tile. Pin holes, if any, shall thus be filled. This grout shall be kept moist for a week. Thereafter second 
grinding shall be started with carborundum of 120 grit. Grouting and curing shall follow again. Final 
grinding shall be done when other works are finished. The machine shall be fitted with carborundum of 
grit 220 to 350 using water in abundance. The floor shall then be washed clean with water. Oxalic acid 
powder shall then be 
 



 

10-17 

dusted at 33 grams per square metre on the surface and the surface rubbed with machine fitted with 
hessian bobs or rubbed hard with pad of woollen rags. The floor shall then be washed clean and dried 
with a soft cloth or linen. The finished floor shall not sound hollow when tapped with a mallet. 
If any tile is disturbed or damaged, it shall be refitted or replaced, properly jointed and 

polished. 

10.5.5   Wax Polishing 

Specifications same as in para 10.4.7. 

10.5.6   Permissible Tolerance In Laying 

The permissible deviation from datum depends on the area involved. For large open areas 
a deviation of upto 15 mm shall be tolerated. Localized deviation of 3 mm in any 3 m shall be accepted in 
a nominally flat floor. 

10.5.7   Skirting/Dado Work And Staircase - Tread Work  

10.5.7.1  Tile skirting, where required shall be fixed only after laying the tiles on the floor. If tiles 
are to be fixed on walls as dados, the portion of the wall to be so tiled shall be left un-plastered. Also, 
dado work shall be done only after laying tiles on the floor. 

10.5.7.2  Before fixing tiles on brick or concrete wall, the wall surface shall first be wetted with 
clean water. Thereafter, in case of dado the wall surface shall be evenly and uniformly covered with about 
10 mm thick backing of cement mortar (1 cement : 4 coarse sand). In the case of skirting, the tiles shall be 
directly fixed with cement mortar (1:4) without initial backing. Before the cushioning mortar has 
hardened, the back of each tile to be fixed shall be covered with a thin layer of neat cement paste and the 
tile shall then be gently tapped against the wall with a wooden mallet. The fixing shall be done from the 
bottom of the wall upwards. Each tile shall be fixed as close as possible to the one adjoining, and 
difference in the thickness of the tiles shall be evened out in the cushioning mortar or cement paste so that 
all the tile face are set in conformity with one another. 

10.5.7.3  Wherever possible, skirting and dado shall be ground and polished just as for floor work 
with machine suitable for the purpose. Skirtings and dado may also be polished by hand. 

10.5.7.4  Precast treads and risers for staircases shall be laid and polished as for flooring. 

10.5.7.5  Curing, Grinding And Polishing - Specifications same as in para 10.5.3 and 10.5.4 
except that polishing will be done manually. 
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10.6  GLAZED TILE FLOORING 

10.6.1  White Glazed Tiles 

The white glazed tiles shall be of nominal sizes 150 x 150 mm & 100 x 100 mm with 
actual sizes 149 x 149 mm & 99 x 99 mm. The thickness of the tiles shall 6 mm. The tiles shall be straight 
or cushion edge type. Half tiles for use as full tiles shall have dimension which shall be such as to make 
half tiles when joined together (with 1 mm joint) match with dimensions of full tile. 

10.6.2   Coloured Tiles 

Only the glaze shall be coloured as specified. The sizes and specifications shall be the 
same as for white glazed tiles. 

10.6.3   Tolerances 

10.6.3.1  Facial Dimensions - The length of all the four sides of tiles shall be measured to the 
nearest 0.1 mm. The average value shall not vary more than + 0.8 mm from the actual size mentioned in 
para 10.6.1 above. 

10.6.3.2  The variation of the individual dimension from average value shall not exceed + 0.5 mm. 

10.6.3.3  Tolerance on thickness shall be ± 0.5 mm. 

10.6.4   Sub grade 
Sub grade shall be of concrete or RCC slab. 

10.6.5   Bedding 

The specifications at para 10.5.2.2 and 10.5.2.3 shall be followed. 

10.6.6   Laying 

The specification at para 10.5.2.4 shall be followed.  

10.6.7  Jointing and Finishing 

The joints shall be cleaned of grey cement grout with wire brush or trowel to a depth of 5 
mm. and all dust and loose mortar removed. White cement shall then be used for flush pointing the joint. 
The floor shall be cured for seven days. The surface shall then be washed and cleaned. The surface shall 
not sound hollow when tapped. 
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10.6.8   Glazed Tiles risers of Steps, skirting and dado 

10.6.8.1  Glazed Tiles - The specifications shall be same as in para 10.6.1 and 10.6.2 for white 
glazed tiles. 

10.6.8.2  The rest of the specification shall be the same as at para 10.5.7.  

10.7   FLAG ( SAND) STONE FLOORING ( ROUGH DRESSED) 

10.7.1   Red or white rough dressed sand stone slabs 

The slabs shall be red or white as specified in the description of the item. The stone slabs 
shall be hard, sound, durable and tough, free from cracks, decay and weathering. In case of red sand 
stone, white patches or streaks and in case of white sand stone, red patches or streaks shall not be allowed. 
However, scattered spots upto 10 mm diameter will be permitted. Before starting the work samples of 
stone-slabs shall be approved by the Engineer-in-Charge. 

The slabs shall be hand cut to the requisite thickness along planes parallel to the natural 
bed of stone and should be of uniform size if required. 

The least dimension in plan of the flagstone slabs shall not be less than 15 cm. The 
thickness of flagstone slabs shall be within the range specified in the schedule of item. 

10.7.2   Subgrade 

Base concrete or RCC slab shall serve as subgrade. However, in case of flooring in open 
space, compacted moorum shall form as the grade for flag stone flooring. 

10.7.3   Bedding 

The bedding for the stone slabs shall be with cement mortar 1:5 (1 cement: 5 coarse sand) 
of 20 mm average thickness. 

10.7.4   Dressing Of Slabs 

Every slab shall be cut to required size and shape and rough chisel dressed on the top, so 
that the dressed surface shall not be more than 6 mm from the straight edge placed on it 

The unevenness on the surface on account of depressions or projections snail be 
smoothed out by chisel dressing the edge in a slant The sides shall also be chisel dressed to a minimum 
depth of 20 mm so that the dressed edge shall at no place be more than 3 mm from the straight edge 
butted against it. Beyond this depth the sides maybe dressed slightly splayed so as to form an inverted ‘V’ 
shaped joint with adjoining slab. The surface shall be reasonably true and plane and all the angles & 
edges shall be square and free from chippings. 
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10.7.5   Laying 

The surface of the subgrade concrete shall be cleaned, wetted and mopped. In case of 
moorum subgrade the surface shall be watered and rammed and covered by tar paper. The bedding of the 
specified mortar mix shall be spread under each slab to the specified thickness. The slab shall be washed 
clean before laying. It shall be then laid on top pressed and leveled so that all hollows underneath get 
filled and surplus mortar works up through the joint. The top shall be tapped and brought level to the 
adjoining slab. The thickness of the joint shall not exceed 5 mm. Subsequent slabs shall be laid in the 
same manner. 

10.7.6   Curing And Finishing 

Any surplus mortar on the surface of the slab shall be cleaned off and joints finished 
flush. Slabs which are fixed in the floor adjoining the wall shall enter not less than 12 mm under the 
plaster, skirting or dado. The junction between wall plasters and floor shall be cured for a minimum 
period of seven days. The finished floor shall not sound hollow when tapped with wooden Mallet and the 
finished surface shall be true to levels and slopes as instructed by the Engineer- in-charge." 

10.8  FLAG (SAND) STONE FLOORING (FINE DRESSED)  

10.8.1   Red Or White Fine Dressed Sand Stone Slabs 

The specifications shall be same as in para 10.7.1. 

10.8.2  Dimensions 

Refer para 10.7.1. 

10.8.3   Subgrade And Bedding 

Refer para 10.7.2 and 10.7.3. 

10.8.4   Dressing Of Slabs 

Every slab shall be cut to the required size and shape and chisel dressed on all sides to a 
minimum depth of 20 mm. The top shall also be fine dressed. The top and edges shall be so dressed as to 
make a full contact with a straight edge laid along. 

10.8.5   Laying 

Same as In para 10.7.6 

10.8.6   Finishing 

Some as in para 10.7.7 of Rough dressed sand stone flooring, except that even slight 
unevenness if any between the edges of the joints shall be removed by chiseling in a slant. 
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10.9   P.V.C. (VINYL) ASBESTOS TILE FLOORING 

10.9.1   General 

It shall be laid on a base that if finished even and smooth such as concrete, metal or 
timber boarding. Unevenness or undulations in the base will show badly on the surface and are liable to 
damage the P.V.C sheet / tiles. 

10.9.2   Materials 

The floor tiles shall consist of a thoroughly blended composition of thermoplastic binder; 
asbestos fibre; fillers and pigments. The thermoplastic binder shall consist substantially of one or both of 
the following: 

(a) Vinyl chloride polymer 

(b) Vinyl chloride copolymer.  

The polymeric material shall be compounded with suitable plasticizers and stabilizers. 

The floor covering may be backed with hessian or other woven fabric. The hessian used 
for backing shall conform to type 1 of IS : 2818 -1964 or it shall be an equivalent woven fabric. 

10.9.3   Dimensions and Tolerances  

10.9.3.1  The standard size of the tiles shall be 200 and 250 mm. Square. The thickness of tiles 
shall be 1.5, 2.0, 2.5 and 3.0 mm as specified in the schedule of item. 

Note: -Tiles of size and shape other than those specified herein above may be supplied if 
agreed between the purchaser and the supplier. 

10.9.3.2  The permissible tolerances on the dimensions specified in 10.9.3.1 shall be as follows: 

Dimensions  Tolerances (mm) 
 
On 200 mm  + 0.4  
On 250 mm  ± 0.5  
On thickness  + 0.15 

Note:- A Tolerance on length and width of +0.2 % shall be taken for tiles other than specified in 
10.9.3.1. 
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10.9.4   Adhesive 

Rubber based adhesives are suitable for fixing P.V.C flooring over concrete. P.V.A. based adhesives shall 
be used for concrete sub-floors. P.V.A. based adhesives are not suitable for metallic surfaces and also for 
locations where there is constant spillage of water. 

10.9.5   Preparation of subfloors 

Before laying P.V.C. sheets/tiles, It Is essential to ensure that the base Is thoroughly dry 
and damp proof as moisture slowly rots the base and damages the adhesive resulting in P.V.C. sheet/tiles 
being separated from the base and curled up. In case of new work a period of 4 to 8 weeks shall be 
allowed for drying the subfloor under normal conditions. 

Concrete subfloors shall be laid in two layers. The top of the lower layer of concrete shall 
be painted with two coots of bitumen (conforming to IS: 1580-1969) applied at the rate of 1.5 kg/Sq.m. 
The surface of the lower layer shall be finished smooth while laying the concrete so that the bitumen can 
be applied uniformly. The bitumen shall be applied after the concrete has set and is sufficiently hard. 

Where it is expected that the dampness may find its way from the surrounding walls, the 
same shall also be effectively damp-proofed upto at least 150 mm above the level of the sub-floor and the 
damp-proof treatment below the floor shall be extended over the walls. 

10.9.6   Laying and fixing 

10.9.6.1  Prior to laying, the flooring shall be brought to the temperature of the area in which it is 
to be laid by stacking in a suitable manner within or near the laying area for a period of about 24 hours. 

10.9.6.2  Where air-conditioning is installed, the flooring shall not be laid on the sub-floor until the 
conditioning units have been in operation for at least seven days. During this period the temperature shall 
neither fall below 200C nor exceed 300C. These conditions shall be maintained during laying and for 48 
hours thereafter. 

10.9.6.3  Before commencing the laying operation, the sub-floor shall be examined for evenness and 
dryness. The sub-floor shall then be cleaned with a dry cloth. The P.V.C. flooring shall not be laid on a 
sub-floor unless the sub-floor is perfectly dry. Methods of testing for dryness are specified in Appendix 
III 

10.9.6.4  The lay out of the P.V.C. flooring on the sub-floor to be covered should be marked with 
guidelines. The P.V.C. flooring shall be first laid for trial, without using the adhesive, according to the 
required layout. 

10.9.6.5  The adhesive shall be applied by using a notched trowel (see fig. below) to the sub-floor 
and to the back side of the P.V.C. sheet or tile flooring. When set sufficiently for laying, the adhesive will 
be tacky to the touch, but will not mark the fingers. In general, the 
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adhesive will require about half an hour for setting. It should not be left after setting for too long a period 
as the adhesive properties will be lost owing to dust films and other causes. 
 
 
 
 
 
 

details OF A typical notched trowel 

10.9.6.6  Care should be taken while laying the flooring under high humidity condition so that 
condensation does not take place on the surface of the adhesive. It is preferable to avoid laying under high 
humidity conditions. 
10.9.6.7  The area of adhesive to be spread at one time on the sub-floor depends entirely upon local 
circumstances. In case of small room adhesive may be spread over the entire area but relatively small 
areas should be treated in a larger room. 
10.9.6.8  When the adhesive is Just tack free, the P.V.C. flooring sheet shall be carefully taken and 
placed in position from one end onwards slowly so that the air will be completely squeezed out between 
the sheet and the background surface. After laying the sheet in position, it shall be pressed with suitable 
roller to develop proper contact with the sub-floor. The next sheet with its back side applied with the 
adhesive shall be laid edge to edge with the sheet already laid and fixed in exactly the same manner as the 
first sheet was fixed. The sheets shall be laid edge to edge so that there is minimum gap between joints. 
10.9.6.9  The alignment should be checked after laying of each row of sheet is completed. If the 
alignment is not perfect, the sheets may be trimmed by using a straight edge. 
10.9.6.10  The tiles shall be fixed in exactly the same manner as for the sheets, it is preferable to 
start laying of the tiles from the centre of the area. Care should be taken that the tiles are laid close to each 
other with minimum gap between Joints. The tiles should always be lowered to position and pressed 
firmly on to the adhesive. Care should be taken not to slide them as this may result in adhesive being 
squeezed up between the joints. P.V.C. tiles after laying shall be roiled with a light wooden roller 
weighing about 5 kg to ensure full contact with the underlay, Any undulations noticed on the P.V.C. 
surface shall be rectified by removing and relaying the tiles after thorough cleaning of the underside of 
the affected tiles. The adhesives applied earlier in such places shall be thoroughly removed by using 
proper solvents and the 
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surface shall be cleaned to remove the traces of solvents used. Work should be constantly checked against 
guidelines In order to ensure that all the four edges of adjacent tiles meet accurately. 

10.9.6.11  Any adhesive which may squeeze up between sheets or tiles should be wiped off 
immediately with a wet cloth before the adhesive hardness. If, by chance, adhesive dries up and hardens 
on the surface of the sheet or tile, it should be removed with a suitable solvent A solution of one part of 
commercial butyle acetate and three parts of turpentine oil is a suitable solvent for the purpose. 

. 10.9.6.12  A minimum period of 2-4 hours shall be given after laying the flooring for developing 
proper bond of the adhesive. During this period, the flooring shall not be put to service. It is preferable to 
lay the P.V.C. flooring after the completion of plastering, painting and other decorative finish works so as 
to avoid any accidental damage to the flooring. 

10.9.6.13  When the flooring has been securely fixed, it shall be cleaned with a wet cloth soaked in 
warm soap solution (two spoons of soap in 5 liters of warm water). 

10.9.6.14  Where the edges of the P.V.C. sheets or tiles are exposed, as for example, in doorways 
and on stair treads, it is important to provide protection against damage of flooring material. Metallic 
edge strips may be used and should be securely fastened to the sub-floor to protect edges of the flooring. 

10.9.7   Precaution for Maintenance 

10.9.7.1  P.V.C. flooring subject to normal usage may be kept clean by mopping with soap 
solutions using clean damp cloth. Water shall not be poured on the P.V.C. flooring for cleaning purposes 
as the water may tend to seep between the joints and cause the adhesive to fail. To maintain o good 
wearing surface and a good appearance, the flooring may be periodically polished. When polish is applied 
frequently, a thick layer builds up which collects dirt and dust and Is tacky to walk on. 

10.9.7.2  If the traffic is light, the floor shall be given frequently brushing, regular polishing and an 
application of new polish every 4 to 6 weeks, under moderate traffic conditions the floor shall be given an 
occasional wash with a wet mop but no detergents shall be used so that the polish is not removed. 
Application of polish may be done every one to three weeks. P.V.C. flooring should not be over-waxed, 
when this condition develops, the coatings should be cleared off with white sprit or paraffin and a light 
even coat of polish applied. When the P.V.C. flooring has been polished it will remain bright for a 
considerable period if dry mop is applied each day. It is this daily " dry polish " that maintains the glossy 
surface. After exceptionally heavy traffic, P.V.C. flooring should be swept with a hair groom, rubbed 
with a mop or cloth frequently rinsed in Glean water and finally rubbed dry: 
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APPENDIX-I 

RECOMMENDED SPECIFICATIONS FOR DIFFERENT TYPES OF CEMENT CONCRETE FLOOR FINISHES 

The required thickness and mix proportion of concrete depends upon the expected load and wear on the floor and the fact whether the topping has 
to be laid monolithic with the base or separately on a set and hardened ban. Broad guidelines for required thickness and mix proportion are given 
in table below: 
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Size of Panels- Floor finish shall be divided into suitable panels so as to reduce the risk of cracking. Size of the panels is governed by the 
thickness of floor finish, the type of construction (monolithic or bonded construction, local conditions of temperature, humidity end the season in 
which flooring is laid For floor finish laid in exposed situations or in hot and dry climates, the size of the panels shall be smeller as compared to 
the floor finish laid in less exposed situations or in cold and humid climates; the size of panels for integral floor finish can be larger than that of 
floor finish laid separately on the hardened base. Generally, no dimension of a panel shall exceed 4 m in case of floor finish laid monolithically 
with the base, concrete and 2 m. in case of floor finish laid separately on a hardened base; length of a panel shall not exceed 1.5 times its breadth. 
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APPENDIX - II 

TEST REQUIREMENTS AND PROCEDURE FOR PRECAST CEMENT CONCRETE 
TERRAZO TILES 

(Par8 10 5.1.1) 

1.  SAMPLING 

The tiles required for carrying out test described below shall be taken by 'random sampling'. Each 
tile sample shall be marked to identify the consignment from which it was selected. - 

The number of tiles selected from each consignment of 2000 tiles or part thereof shall be as 
follows:- 

(a)  For conformity to requirements on shape and dimensions,  12 tiles  
 wearing layer, and general quality. 
(b)  For transverse strength test: 

(1) For dry test Stiles  6tiles 
(2) For wet test Stiles.  6 tiles. 

(c)  For resistance to wear test 6 tiles. 
(d) For water absorption test  6 tiles. 

Note- (1) The tests on the tiles shall not be carried out earlier than 28 days from the date 
of manufacture. 

(2) The tiles selected for (a) may as well after verification of requirements, be used 
for (b). 

2.  TRANSVERSE STRENGTH 
2.1  Not less than six full-size tile shall be tested separately far the determination of dry and wet 
transverse strength, as described below and their average breaking loads, applied at mid span, shall be not 
less than the values specified in table below:- 

TABLE 
Size of tiles Span Breaking load 

Cm Cm Wet test  
Kg. 

Dry Test 
Kg. 

20 x 20 15 71 106 
25 x 25 20 80 120 
30 x 30 25 99 149 

Note- Based on a modulus of rupture of 30 kg. per sq cm for dry test and two third of value for wet test. 
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2.2  Dry Test.- Full size tiles in the air-dry state shall be used as test specimens. The specimen shall 
be placed horizontally on bearers with its wearing surface upper most and its sides parallel to the bearers. 
The load shall be applied at mid-span by means of a steel bar parallel to the bearers. The length of the 
bearers and of the loading bar shall be longer than the width of the tiles and their contact faces shall be 
rounded to a diameter of 25 mm. The span shall be as mentioned in table above. A plywood packing, 3 
mm thick and 25 mm wide, shall be placed between the tile and the bearers and between the tile and the 
loading bar. The loading bar and one of the bearers shall be self-aligning. Starting from zero, the load 
shall be increased steadily and ' uniformly at a rate not exceeding 200 kg per metre (width measured 
along the bearer) per minute-upto specified maximum load, which shall be maintained for at least one 
minute. The testing machine shall ensure an accuracy of ± 2 per cent in the applied load. 

2.3  Wet Test.- The tiles shall be Immersed in water for 24 hours and then taken out, wiped dry and 
tested as described in 2.2. 

3.   RESISTANCE TO WEAR 

3.1   Not less than twelve specimens shall be prepared as described in 3.2 from the tiles 
selected in accordance with 1. When tested in the manner specified in 3.3.1 to 3.3.4 their average wear 
shall hot exceed 2.5 mm, and the wear on any individual specimen shall not exceed 3 mm. 

3.2   Preparation Of Test Specimen.- The test specimens shall be square in shape and of size 
7.06 x 7.06 (i.e. 50 sq cm in area). They shall be sawn off one only from each tile, preferably from the 
central part of the tile. The deviation in the length of the specimen shall be within ± 2 per cent. The 
surface to be tested shall be ground smooth and filling removed. 

3.3   Apparatus And Accessories 

3.3.1   Abrasion Testing Machine.- The abrasion of specimens shall be carried out in B 
machine conforming essentially to the requirements described in IS : 1237-1959. The abrasive powder 
used for the test shall conform to the specification given below. 

The abrasive shall have an aluminium oxide content of not less than 95 per cent by 
weight. The grains shall be of rounded shape and shall generally pass through IS Test Sieve 25 and be 
retained on IS Test Sieve 20. The combined content of larger grains retained on IS Tests Sieve 25 and of 
smaller grains whose fineness is not limited, shall not exceed 10 per cent. The specific gravity of the 
grains shall be between 3.9 and 4.1. The grains shall generally have a hardness of 9 in Moh's scale. 

3.3.2   Measuring Instruments- A suitable instrument capable of measurements to accuracy of 
0.01 mm shall be used for determining the change in the thickness of the specimen after abrasion. 
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3.3.3   Procedure of rest- The specimens shall be dried at 110 degree C for 24 hours and then 
weighed to the nearest 0.1 gm. The specimen after initial drying and weighing shall be placed in the 
thickness measuring apparatus with its wearing surface upper most arid the reading of the measuring 
instrument taken. 

The grinding path on the disc of the abrasion testing machine shall be evenly strewn 
with 20 gm of the abrasive powder. The specimen shall then be fixed in the 
holding device with the surface to be ground facing the disc and loaded at the 
center with 30 kg. The grinding disc shall then be put in motion at a speed of 30 
rpm. After every 22 revolutions, the disc shall be stopped, the abrased tile powder 
and the remainder of the abrasive powder shall be removed from the disc and 
fresh abrasive powder in quantities of 20 gm applied each time. After 110 
revolutions, the specimen shall be turned about the vertical axis through an angle 
of 90 degree and then the test continued under the same condition until 220 
revolutions have been completed altogether. The disc, the abrasive powder and 
the specimen shall be kept dry throughout the duration of the test. After the 
abrasion is over, the specimen shall be reweighed to the nearest 0.1 gm. It shall 
be placed in the thickness measuring apparatus once again in the identical 
manner and the reading taken with the same position and setting of the dial gauge 
as for the measurement before abrasion. 

3.3.4   Determination of Wear.- The wear shall be determined from the difference in readings 
obtained by the measuring instrument before and after the abrasion of the specimen. The value shall be 
checked up with the average loss in thickness of the specimen obtained by the following formula:- 

(W1 – W2) V1 
t= 10 x   ____________________ 

W1 x A 

Where,  t  = Average loss in thickness, in mm; 
W1 = initial weight, in gm of the specimen; 
W2 = Final weight, in gm of the abraded specimen; 
V 1  = initial volume, in C.C., of the specimen; and  
A = Surface area, in sqcm, of the specimen. 

4.   WATER ABSORPTION 
4.1   At the time of delivery to the site of the work, not less than six full tile specimens, 
selected in accordance with 1, shall be prepared and when tested as described below, their average 
percentage of water absorption shall not exceed ten. 
4.2   Preparation Of Specimens.- Full size tiles shall be used for this test. They shall be 
immersed in water for 24 hours, then taken out, wiped dry and tested for water absorption. 
4.3   Procedure Of Test.- Each tile shall be weighed immediately after saturation and wiping 
as in 4.2. The tile shall be oven dried at a temperature of 65 degree C for a period of 24 hours, cooled to 
room temperature and reweighed. 
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4.4 Determination Of Water Absorption.- The water absorption for each tile shall be determination as 
follow: 

 
percent. by weight   (W I -W2) X 100  
(on oven dry basis) = ———————————— 

W2 
Where, W 1 = Weight in gm of the saturated specimen; and  

W2 = Weight in gm of the oven dried specimen. 
The average value for percentage water absorption shall be calculated for the whole 

number of tiles tested. 
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APPENDIX - III DETERMINATION OF SUB-FLOOR DRY NESS 

(Para 10.9.6.3)  
(Refer IS: 5318-1969, Appendix-A) 

 

1.  GENERAL 

1.1  Three tests for determining concrete subfloor dryness are given in this appendix. It is intended 
that the first test should be carried out as a preliminary test as it is an approximate method only, and, 
while adequate to separate very wet slabs from those which are dry or nearly dry, will not discriminate 
satisfactorily between the latter two conditions. Should this preliminary test indicate that the floor is 'dry’ 
confirmatory-tests should be made by one of the other two procedures given in 3 and 4. 

2.  PRELIMINARY TEST 

2.1  Materials. - The following materials are required:-  

(a)  A sheet of glass about 30 x 30 cm or rubber mat or a sheet of polyethylene (not 
less than 0.1 mm. thick) or the PVC flooring material of about 60 x 60 cm; and  

(b)  Putty, adhesive plasticine or other suitable mastic for seating the edges of the 
shoot material. 

2.2  Procedure 

2.2.1 A sheet of glass, rubber or plastic material shall be placed oh the concrete floor slab to 

be tested, and sealed thoroughly around all edges, using the mastic material. 

2.2.2  After a period of not less than 24 hours, the covered portion of the concrete slab shall be 
inspected for signs of dampness. If this area is even slightly darker in colour than the remainder of the 
slab the floor shall be considered too wet. A careful inspection is require, as in conditions of good 
ventilation, the difference in colour may rapidly disappear after the sheet has been lifted. 

2.2.3  The test shall be made in several places on the slab. and repeated at regular intervals until no sing 
of dampness appears. The floor should then be tested at Several points by either the surface hygrometer 
method or the electrical resistance method until satisfactory results of floor dryness are obtained before 
the floor should be considered sufficiently dry. 

3.  HYGROMETER TEST 

3.1  Apparatus.- A hygrometer is so constructed that when sealed to the floor with mastic or by 
other- suitable means, the relative humidity of a small quantity of air confined between the slab and the 
case of the instrument is measured. 
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3.2  Procedure.- The case of the hygrometer shall be carefully sealed to the slab and left for 
a period not less than 16 hours. The relative humidity reading shall then be taken. 

3.3  Results.- The dryness of the concrete slab shall be considered satisfactory for conditions of 
laying the PVC flooring if the relative humidity reading does not exceed 70 %. 

Note- The instrument shall be so placed that sunlight does not fall on it, as this may 
produce a false low reading. 

4. ELECTRICAL RESISTANCE TEST 

4.1 Apparatus.- The apparatus shall comprise the following:- 

(a)  Resistance meter.- One of suitable range to be calibrated in terms of the moisture content 
of the slab in the range of 4 to 8 per cent, and having sufficient sensitivity to clearly 
distinguish changes of 0.5 % 

(b)  Electrodes- Suitable to be inserted into 25 mm deep holes drilled in the concrete slab at a 
fixed distance apart. 

(c)  A suitable contact medium of Conductive Jelly- For placing into the electrode holes. 

4.2  Procedure.- After drilling holes 25 mm deep in the concrete slab at a fixed distance, set the 
electrodes in the holes using the conductive jelly and connect to the electrical resistance meter. The 
moisture content of the floor shall then be read off to the nearest 0.5 per cent from the resistance meter. 
Reading shall be taken from several widely distributed locations on the concrete slab. 

4.3  Results.- The concrete shall not be considered sufficiently dry if any one of the readings taken 
exceeds the following:- \ 

Vinyl asbestos flooring  6.5 percent.  

Other types of flooring  5.5 percent. 
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