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INTRODUCTION

Since man first had the idea of defining a space and designating it for a special use and significance, he has used stone as a building material.

Stone, from historical perspective, has become a part of our collective subconscious due to its various attributes such as durability, majesty, grandeur, and its fireproof quality, associating it with temples, places and monuments.  Later, we have learned to view stone as a delicate material, which can take the finest, most expressive and minute carving.

Stone of the magnificent qualities stone has historically shown for architectural use, have gone through a critical period in recent years.  Since nineteenth century, we have abandoned the idea of building with unitary (one type) material may it be for structure, roofing, covering etc.

Various stones are now classified for specified application.  The choice of  a stone material is  intimately linked to the very origin of the project  and final results greatly depend on the suitability of stone selected.

KOTAH STONE

The qualities of Kotah Stone especially its abundance, resistance, compressive strength and polishable, have made it preferred flooring material and also for paneling/wall cladding.

	Sr.

No
	Special properties of Kotah Stone
	Application – Kotah Stone

	1
	Hardness of Kotah Stone is comparable with other facing stones
	Is an excellent facing stone

	2
	Compressive strength of Kotah Stone is

2.0 times greater than marble,

2.3 times greater than Portland Stone

2.3 times greater than Cement Concrete
	Excellent flooring stone for industrial buildings, public places and housing.

	3
	Abrasion Value of Kotah Stone is extremely good as compared to Marble, Portland Stone, York Stone
	Very good for paving and flooring.

	4
	Water absorption very low, very good resistance to failure due to freezing and thawing.
	Very good for paving and flooring.

	5
	Excellent oil resistance 
	Excellent for industrial flooring.

	6
	Stone reacts to acidic atmosphere and get stained in a polluted atmosphere if exposed over a long period
	Not suitable in acidic polluted atmosphere. 


AVAILABILITY in SIZES, THICKNESS & COLOUR:

· Kotah Stone is available  marketed in various  thickness & sizes.  Thickness ranges from ½" to 3", while size various from 1'x1' to as large  as 6'x2' and even larger 8'x6' in blue as per specific  Customers requirement.

· It is available in both Blue & Brown.  There is natural tonal variations in both products which provides naturalness in Stone and admired.

· Since it is naturally riven, the slabs/tiles are sorted in thickness ranges of 10-15, 16-24, 25-40, 35-50, 45-80 mm. 

· It is available  both in natural surface  with roughness of 3-5 mm only & preferred for  exterior pavement. Sand finish provides smooth & clean floor.  Mirror finish is given to slabs used for cladding  & paneling.   Double sand finished Kotah Stone when laid  at Air-Ports, Metro Railways, Showrooms and such  other  public places, has been admired by one & all.

USE & APPLICATION

Any  natural  stone , before it could be used commercially as Dimensional building stone has to have certain physical & geomechanical properties. These include:

· it should be amenable to slitting, shaping, carving.

· it should be amenable to facing smoothening, polishing when required.

· it should offer good mechanical resistance & give good stability.

· it  should be safe in case of fire.

· it should not adversely effect health, safety & environmental   condition.

· it should  provide Thermal Insulation & saving of energy.

· We must especially prevent that incorrect usage of Stone should ruin a reputation it has taken centuries to acquire.

· The Industrial Stone sector is faced with greater challenge and it is a must to spread  & increase knowledge about the stone  in greater depth.  It is with this view, we have prepared  a comparative statistic of technical parameter of various dimensional stores  inclusive of Kotah Stone, table enclosed.

· You will appreciate  that Kotah Stone satisfies  all the above prerequistite  and has been classified as an excellent  stone for flooring  industrial or residential complex. 
· Kotah Stone has been extensively  used beside flooring for Wall cladding in:
· Public places live Railway Platform .

· Waiting room

· Bus  Stands

· Public toilets

· Hospitals

Table: Showing Comparative Technical Specifications of various Natural Stones.

	Technical

Specification
	    Values as per   AST M /ISS    

	
	Granite
	Marble
	Sand Stone
	Kotah Stone

	
	
	
	
	Blue            
	Brown

	Density
	2.61-2.77%
	2.83-2.68%
	2.11-2.60%
	2.66%
	2.69%

	Water absorption
	0.02-0.7%
	0.03-0.64%
	0.5-6.29%
	0.1%
	0.09%

	Modulus of Rupture

N/mm²

Dry:

Wet:
	11-23

11-25
	09-28

11-25
	11-42

9-34
	39

28
	44

37

	Compressive Strength

N/mm²

Dry:

Wet:
	125-203

67-226
	73-145

70-116
	156-63

134-27
	172

126
	88

79

	Abrasion

Averg.wear (mm)
 Maximum wear. (mm)
	0.6-0.9

0.9
	2-5.5

6.8
	2.4—5.6

8.8
	2.2

2.5
	3.3

3.5

	Flexure Strength 

N/mm²
	11-23
	11-34
	---
	---
	-----

	Gloss
	Mirror finish
	Shining finish
	Dull finish
	Eggshell to Mirror finish.

	Reaction  to Acid
	Non-reactive 
	Reactive should not be used in acidic environment 
	Non -

Reactive 
	Reactive, should not be used in acidic environment 

	Care & Maintenance 
	Over period of use gets dirty & needs polishing  at intervals 
	Over the period of use gets dull & dirty and needs polishing  at intervals
	Over the period remain as dull as original 
	Over the period of use gains shining.  Least maintenance except dry & wet mopping.  Rough flooring needs sweeping with strong bristle 


For easy maintenance and good hygienic condition.

A. 
Wardrobes & paneling  inside with mirror finish Kotah Stone adds to decor of  the house.

B. 
Skirting with Kotah Stone add beauty to Kotah Stone flooring.

C.
Wall facets with Kotah  Stone  butching gives an excellent  feeling naturalness of Stone  to  the building.

  D.
Paving of pathways with Kotah Stone Cubes is much in demand abroad.  When fixed lays a good pathway one wish to walk.  Paving of pathways with Kotah Stone tiles & slabs has been in practice over last six decades.

E.   Stairs designed with  Kotah Stone adds  beauty to architecture besides giving   strength & stability.

F.       For any  damp atmosphere, Kotah Stone is strongly recommended.

G. However being Limestone, Kotah Stone is not suggested in Acidic  environment.

H. With low tensile strength, Kotah Stone is not recommended for roofing. However  

            after R.C.C. a cover of thin Kotah Stone tiles will make it water proof.

SPECIAL FEATURES OF KOTAH STONE:

(
High compressive strength,  good abrasion value, very low water absorption &  amenability to gain high gloss  value has classified Kotah Stone a special & most economical flooring Stone, paneling & cladding over other Stones.

(
Both Blue & Brown colours of   Kotah Stone provides  a very soothing feeling.

(
High Silica  contents  in Kotah Stone gives it high gloss value     matching with Galaxy Granite.  Such quality is not available in other of  flaggy Stone in  other states.

DESIGN & PATTERN OF USE.

· For residential, office and shopping places, Kotah Stone has been used & fixed in various designs & combinations.   Strips  of marble white/green/yellow have been used to improve aesthetic look.  Brass  Strips  in   5 mm thickness have also been used all along joints to give a contrast shine.

· Kotah Stone can be cut easily  with a portable hand cutter to any geometrical shape & size as per  requirement.

· All the exposed edges are machine cut and chamfered where required to avoid any injury from sharp edges.

· Kotah Stone in  combination of  Blue & Brown gives a beautiful flooring  looking like a Chess Board.

· Size of Kotah Stone  tiles to be used depends on size of room/floor  area for small rooms like bathroom, dressing room, kitchen, Stone in size of 1'x1',1¼x1¼, 1½x1½ gives good look.  For large floor Stone in size of 2x1½, 2'x2' are most  suitable. For even larger floor  area of public places stones 3'x2' have been tastefully   fixed.

(    For large floor Stone in size of 2’x1½’, 2’x2’ are most suitable. For even larger floor  

      area of public places stones 3’x2’ have been tastefully fixed.

FLOORING WITH KOTAH STONE

Kotah stone has been extensively used as flooring stone for last eight decades in houses and public places.  During last 5 years Kotah tone has gained wide popularity for industrial flooring.

Size  

Size of Kotah Stone slab/tile depends on the floor area to be covered for small rooms covering area upto 144-15 Sq.ft. stone in 1’x 1’ and 1¼ x 1¼ have been used.  For room area more than 150 Sq.ft. upto 200 Sq.ft. Kotah Stone in 1½ x 1½ have been used.

For area more than 200 Sq.ft. Kotah Stone in 2’ x 1½  and/or 2’x 2’ are preferred.

For much large area Kotah Stone in 2½ x 2’ or 3’x 2’ have been used .

Thickness  

a)  For residential and at ground floor
: Kotah Stone in 1” – 1½” thickness.

b) For residential and 1st floor & above
: Kotah Stone ¾” – 1” thickness

c) For industrial flooring                     
: Kotah Stone 1” - 1½” or 1½” – 2”

                                                                          thickness  depending on activity.

d) For public places and pavements    
: Kotah Stone 1” – 1½”  thickness

STONE SURFACE

For interior flooring it is sand polished.  For special application like Air-ports, Metro-Railway Platform or show room, it may be double sand polished to give a shine and yet non-slippery.

For exterior pavements it may be with natural rough surface or sand finish.

DESIGNING

For residential, office and shopping places Kotah Stone has been used in various design and combination.  See plates Marble strips of white/Green/Black/Yellow have been used to give an aesthetic look.  Brass strips in 5mm thickness have also been used all along joints to give a contrast shine.

WALL CLADDING
For easiness to clean & maintain hygienic conditions, in- recent  years  Kotah Stone  has been successfully  fixed  on  interior walls of  industrial  buildings, Warehouses,  Pharmaceutical manufacturing  buildings, bathrooms, toilets in residential as well public places like hospitals, Railway Station, Cinema halls.

EXTERIOR CLADDING

Kotah Stone being non-hygroscopic, has been used externally in damp area for cladding exterior walls.

Sizes:

(a) Slab size for wall cladding in residential or public  utilities  varies from 4’x2’ to 4 ½’ x 2’.

(b) Slab size for industrial housing may be as large as 8’x 2’.

(c) For exterior  cladding against dampness, Kotah Stone  in 2’x2’ or 2’x1 ½ are  best suited.

Thickness

(a) Slabs in sizes  of upto  6’x2’ are 1-2 ½”  thick  while longer slabs may be of  1 ½” –2”   

      thick.

(b)   Kotah Stone for exterior cladding  against  dampness is used in thickness of  ½” – ¾” .

Surface

(a) Long slabs used for wall cladding are usually double sand polished or even mirror finish.

(b) Kotah Stone Tiles for exterior cladding are in natural rough surface /  glossy finish.

LAYING 

Usually thin Cement Sand mortar is used to install Kotah Stone Slabs/tiles on walls.   Proper jointing, alignment of top edges of all slabs and making a plain surface are of primary importance while cladding wall with Kotah Stone.

WARD-ROBE/PANELLING

Kotah Stone when polished on table polisher with magnesium base abrasive of grade in descending order gives a mirror finish. Such slabs when used in ward robes either on sides or horizontally gives an aesthetic look. Such slabs (horizontal use) are polished both sides size depends on wardrobe. Usually stones in ¾” –1” or 1”-1 ¼ “thickness are used for this purpose.  Leaving the edges which are embedded, edges are machine cut straight. Sharps edges are when chamfered adds to the beauty of panel.

Cement – Sand mortar is used for fixing such panels in position.  All slabs & tiles are finished to/polished prior fixing.

WINDOW SILL

Mirror finished, Kotah stone slabs with one large edge machine cut 10” wide are being used as window sill.  Such Stone surfaces are easy to clean off any dirt.  Stone slabs is in ¾” or 1” thickness.  The slab is fixed to match & finished leaving no gap between window frame.

SKIRTING 

Kotah Stone cut in pieces measuring 5”x11”, 5”x17” & 5”x22” have been beautifully  used as skirting  i.e. joining  the walls to Kotah Stone floor.

Such pieces are in ¾” –1” thickness, double sand finished. The line of joint between skirting Stone and flooring is made perfect to add beauty  of the room.  It  is fixed & jointed with Sand-Cement  fine mortar.

STAIRS

Kotah Stone in various sizes & shapes is used in stairs.  1”-1½” thick Kotah Stone slabs  in size of length x 10” (step) and  8”  in rises are used.  In a whirling stair, the slabs, for steps  cut in a trapezoid shape.  However the rise stones are cut in perfect rectangular shape.

Kotah Stone slabs used for stairs need perfect hard support at bottom.  The edges are usually chamfered to avoid any human injury besides giving aesthetic look.

All those edges which are not embedded and are well seen from outsides are machine cut.   

KOTAH STONE FOR PUBLIC PATH WAYS

Because of high abrasion value & strength, rough Kotah Stone  tiles/slabs  have        been  used   for making pathways, walling passages and village roads.  Stone  in random  sizes  and in thickness of 2-3” have been used.  Such roads are very economically constructed   and can bear heavy  but  spread over  roads.   On well consolidated soil ground the Kotah Stone slabs  2’x1’, 2x1 ½ ,2’x2’ are fixed  using small cement or  at times  time mortar .

WALL CLADDING WITH RANDOM SHAPED KOTAH STONE.

There is yet another way of beautifying the wall  fact with random pieces of Kotah Stone.  These are polished random pieces which are fixed on wall with cement sand mortar.

WALL FACET WITH BUTCHING

Hand chiseled small rectangular strips 10-12” long & in section of 2” x 2” are fixed on the fact  of  outer  walls  leaving  a gap of ½” between the two.  Such pieces are recovered from waste, hand dressed with chisel  & hammer to give a natural stone look.  Fig.____ shows a college building with front wall fixed with Kotah Stone butching in a perfect geometry.  Such wall does  not need any plaster, or colour wash.  The cost of such butch works out  to be:

(a)
Stone Machine cost


:
Rs. 5-10/ pc. 22”L

(b)
Labour Cost (Carving & fixing)
:
Rs. 16-20/Sqft. Of wall

(c)
Cement  mortar


:
Rs.
1.50/sqft.




Note:

It is fixed in cement mortar of 1:6 in

the required geometry, leaving gap  

10mm between two butches.

KOTAH STONE IN WINDOW & KITCHEN

Kotah stone slabs have been extensively used in window sills & side pannels of windows. These  are polished slab with front long  edge machine cut.  Sometimes the exposed long edge is chamfered round. It is fixed with cement-sand mortar on walls.

Kotah stone slab 6-8’ long x 2  ½ ‘ wide polished to mirror  provides  a wonderful  kitchen slab.  For providing a working/storing racks in the kitchen. Kotah Stone slabs polished and machine cuts are an excellent choice, easy to clean  & maintain hygienic.

KOTAH STONE IN ARTIFACTS

Of recently shaping the Kotah Stone in different modes & shapes to produce artifacts beautiful to admire.  These when tastefully displayed & used adds beauty to house, Office, garden, Public places of amusement.  The product ranges include Executive Tables, Side tables, Cofee table, Garden benches, Fountain and many other noble gift items we would like present  & others to receive with admiration.

Office tables of Kotah Stone is a unique antique, beautifully shaped, curved & embedded will brass strips top and fixed on Kotah Stone Pillars.  Thanks to human skill that Kotah Stone once a poor man stone today finds it place in Top executive office with elegance.

Many antique articles of utility and elegance are now being carved of Kotah Stone.  It is  an effort to  reestablish   the link  between  nature and human liking and avoid use  of artificial   ones, which  can not be recycled.

ROOFING OF KOTAH STONE

Because of poor tensile strength and brittle nature Kotah Stone has not been recommended for roofing.   However, Kotah Stone split in random sizes which could not be hand sized, has been extensively used for roofing hutment.   These have been arranged  in overlapping  fashion on  sloping  roof to avoid  water seepage  in rains.

Of recently  after the adoption  of new mining technology,  sized slabs 2’x2’x¾”  to 3’x2’x¾” have been  used for roofing.  It gives an elegant sloping roof.  Such use is restricted  to  single floor  hutmenmts / house with limited  span and sloping roof only.

KOTAH STONE  AS  MASONARY STONE

Kotah Stone blocks in random sizes have been extensively used in foundations & walls of  any building.  In the foundation, these are not generally dressed, but in wall construction, the random blocks are first dressed manually to give a geometrical shape & size before laying in mortar.

