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6.5 INTERIOR DECORATION -  FLOORS & FLOOR COVERING

Chapter Outline:

6.6.1 Factors affecting selection of floors.

6.6.2 Subfloors

6.6.3 Different floor surfaces, their characteristics and uses

6.6.4 Maintenance of floors

6.6.5 Floor seals and Floor Polishes

6.6.6 Faults, Causes and Remedies.
Floor care has been one of the greatest concerns of the profes​sional housekeeper. Approximately 70% of the cleaning costs are spent on floor cleaning. Hence it is essential that care is taken over the choice and maintenance of the floor surfaces. Over the years, many materials have been used for flooring and its main​tenance. Today, a wide variety of flooring are available in the market. However, a housekeeper must be well informed about the commonly used types of flooring and finishes.

Flooring can be divided into two broad categories: non resilien​t and resilient. Non resilient flooring resists denting because of its hardness. Examples of this type of flooring are stone, mar​ble, terrazzo, ceramic tiles. Resilient flooring have a certain amount of give. Impact will dent the flooring, but these dents will more or less fade away as the material springs back to its natural shape. The more the dents disappear, the more resilient the flooring. Examples of resilient flooring are wood, cork, linoleum, rubber, vinyl.

6.5.1 Selection of floors

Selection of flooring or floor covering is usually done before the other components of the interior are selected. Unlike other components, flooring is not changed often. Hence when selecting either floorings or carpets consideration should be given to their:

1.Appearance: When colour, pattern, and texture plays a large part,

---pale colors, especially blues and greens , as well as shiny surfaces give a cold appearance.

---intense colors (red, orange etc) and mat surfaces give an impression of warmth.

---the sense of scale in a room or area is influenced by the size of the pattern,

---patterned surfaces tend to make a large room appear smaller.

---plain colors make a small room appear larger.

---patterns and some colors do not show spillage and soiling readily and the floorings retain their appearance of cleanliness longer than others;

2. Comfort: Which is of paramount importance to guests and staff, soft resilient surfaces are generally comfortable to walk on but may prove extremely tiring to people continually walking on them eg: housekeepers,

---the harder, noisier, colder floorings offer less heat and sound insulation,

---noisy floorings can cause disturbance, and hence discomfort, to the occupants of  a room and to those in adjacent rooms, 
---slipperiness may lead to discomfort but may often be due to the maintenance given to the flooring rather than to the flooring itself; a very shiny flooring looks slippery.

3. Durability: Without due consideration to the wear and tear ex​pected in an area a flooring may become "tired" looking very quickly,

---grit cuts into some floorings more easily than into others

---spillage of water, grease and food acids are more likely in some places and will harm certain floorings.

---cigarette burns, dragging of furniture and the use of trolleys occur more frequently in some areas than in others

---areas of more concentrated wear need careful consid​eration, eg the foyer with well defined traffic lanes to the reception desk, lifts etc, and areas where people turn and their 
feet are ground into the flooring , eg bars, dressing tables, waiter's stations etc, may show excessive wear.

4. Life expectancy: A flooring needs to be durable for length of life expected and this is not the same for all areas,

---in kitchens, hospital wards etc, the life expectancy may be for many years

---a bedroom floor surface, owing to changes of decor, may not be expected to last more than seven or eight years, or a bar flooring more than two or three years, especially if it is not of a contemporary nature;

5. Safety: Which is of paramount importance to all occupants of the building,

---surfaces should have non-slip qualities when wet and dry,

---over polishing may cause slipperiness.

6. Ease of cleaning: Which is an important factor in the running costs of any establishment,

---the extra initial cost of a flooring which is easier to clean may be saved over a comparatively short time,

---a flooring which is easy to clean does not necessar​ily maintain its clean appearance throughout the day,

---floorings cannot be usually constantly cleaned, however easy they may be to clean, so for a well maintained flooring, the flooring material, colour and pattern must be carefully selected;

7. Cost: Which may limit the choice of flooring. The true cost of a flooring is the initial cost, including laying, plus estimated maintenance costs.

6.5.2 Subfloors

Many properties of a flooring may be enhanced or ruined by the base, i.e., the subfloor, on which the flooring is laid.  Subfloorings may be made of concrete or even soft wood boards.
Wood as subfloors are:

· poor in appearance

· not very hard in wearing

· seldom left uncovered

· liable to warp and shrink, causing creaking and squeak​ing

· subject to dry rot unless adequately ventilated. Air should be introduced into the walls of the building, by means of air bricks, to prevent the growth of the fungi which causes dry rot.

Concrete subfloors have the advantages of:

· being solid and fire retardant

· allowing the use of underfloor heating

· not creaking

· not requiring ventilation.

Concrete  floors are, however, exposed to the risk of rising damp and are also dusty and difficult to clean. Concrete floors that are to be left uncovered are to be treated with a dust pre​ventative, eg sodium silicate.v
Aerated concrete helps increase the sound and heat insulation.

A flooring should be provided with a true, level and dry sub​floor. Where the finish is in tile form, the tile should be laid evenly  and closely together, so preventing dirt and bacteria accumulating in the crevices. This type of flooring has the advantage that the individual tiles which have become worn or damaged can be replaced. A floor laid in situ normally presents a jointless flooring and, for easier cleaning, may be continued up the wall to give a coved skirting.

6.5.3 Different floor surfaces, their characteristics and uses
	TYPE
	COMPOSITION
	USES
	REMARKS

	1.Wood

a) Board Floor      


	Soft Wood (Pine, spruce, deal )

Hard floor (oak, birch, beech, elm)                  Various lengths of Width over 4".
	Recreation room, gyms ball rooms
	Covered by linoleum, PVC or carpet or left uncovered.

	b) Strip Wood         
	Hard or soft wood. Various lengths of 4" width.


	As above
	As above.

	c) Wood Block
	Laid in herring bone or basket weave pattern Length 6”-12”. Width upto 3&1/2 inches.
	Board rooms and Prestige areas
	Usually treated and left uncovered as a decorative flooring

	
	
	
	

	d) Parquet
	Laid in herring bone or basket weave pattern Length 6”-12”. Width 2 or 3 inches
	As above
	As above

	e) Mosaic             
	Similar to parquet but smaller in size.  

Size 4&1/2 * 1 inch.
	As above
	As above

	f) End-grain block paving hardwood.
	Soft wood blocks; end grain is vertical; impregnated with creosote. Decorative. Size 3*9 inches.
	Heavy traffic areas and prestige areas.
	As above

	g) Wood composition   or chipboard   
	Wood chips, resins, colorings and linseed oil - subjected to heat and pressure.

Available as boards or panels.

Length 6 - 12" Width upto 3&1/2".


	Heavy traffic areas, factory floors.

Also bedrooms and corridors.
	Can be covered or left untreated

	h) Gramwood/ wood cement     
	 Portland cement, aggregate limestone or silica sand and sawdust laid either herring bone or basket weave pattern.

 Length 6 - 12" Width upto 3&1/2".


	High traffic areas.
	Usually treated and left uncovered.


Beyond simple beauty and elegance, wood has numerous advantages.  It has an inherently warm look and is one of the best insulating material around.  Its durability is excellent, provided it is properly cared for and is the only material which improves with age.

Today wood flooring is impregnated with acrylic fillers and finished with polyurethane and wax to make a tough surface.  Wood that has not been treated may be stained bleached or painted after installation and then sealed



	TYPE
	COMPOSITION
	USES
	REMARKS

	2. Cork

a) Cork tiles      
 


	Cork granules, natural and synthetic resins and gums compressed and baked.  4 inches square upto 3ft * 1ft.  
	Libraries, offices hospitals and light traffic areas.
	Cork flooring has a warm, quite and a restful appearance.  They are absorbent, burnt by cigarette ends and have little resistance to indentation when granules may loosen out.



	b) Cork carpet.    

	Cork granules mixed with pigments, gums and hot linseed oil applied to a jute backing.  Available in sheet form upto 6ft wide.


	As above
	As above.


	TYPE
	COMPOSITION
	USES
	REMARKS

	3. Linoleum       
 


	Cork granules, resins, linseed oil, gum, wood flour and pigments - compressed onto a woven jute backing. Available in sheet or tile form.  Available in a wide range of colors and patterns.


	Offices, domestic use, corridors, bedrooms.
	Linoleum is subject to dents and scratch; but these days toughened forms are also available.  It is absorbent unless sealed; harmed by coarse abrasives, alkalis, acid; marked by cigarette butts and rubber heels.  Can be sealed and/or polished.



	4. Magnesite 
	 Magnesium oxychloride., fine sawdust and silica dust. Laid in situ. Not used these days.


	Linen rooms
	Magnesite flooring is moderately warm in appearance, extremely porous; harmed by water, and most chemicals.  It may be sealed and/or polished to prevent penetration of water and dirt.


	5.Asphalt and Pitchmastic     
	Asphalt, bitumen/ coal tar and powdered lime – stone, grit or granite chips laid in situ in a hot state
	Often used as a water proof subfloor,
	Soft in texture although appearance is hard.  It is completely impermeable to water.  It softens with heat and dents with heavy weight.  Harmed by spirits, oil and acids.



	6.Thermoplastic    
	Two types: a) Asphalt, asbestos fibres, pigments and mineral fillers.

b) Synthetic resins, pigments, asbestos fibres and mineral fillers.


	Offices, corridors
	Cold in appearance, no resilience, hard and noisy, dent with heavy weight and scratch easily.  They are non porous; but strong alkalies remove their surface and render them porous.  Harmed by spirits and grease.  Vinyls thermoplastic has better wearing qualities.



	7. PVC             
	Vinyl asbestos - PVC fibres, fillers, pigments and plasticizers. (VAT)

Flexible PVC - similar to above but no asbestos fibres and more plasticizers. May have felt or rubber sponge backing for more resilience. Sheet width available as 3 ft or 6 ft.  Tiles - 9" or 12". (VCT_ Vinyl composite Tile)  Vinyl can be made to simulate parquet, tiles, matting, marble and even carpet.


	Offices, libraries
	Slip resistant vinyl flooring may be used as a safety flooring as a safety flooring.  The greater the amount of vinyl, greater the resistance to wear, scratches, grease, indentation to point load.  Vinyl can be sealed with an impermeable seal and/or finished.  Care should be taken to ensure that water does not seep through any gaps (especially in case of tiles), since any water trapped between the floor and subfloor cannot evaporate and causes floor to bubble and loosen out.


	8. Rubber          
	Natural or synthetic rubber, fillers like china clay and pigments are vulcanized to  give a hard finish. Available in tile and  sheet form.


	For matting, nosings on stairs, bars, entrance halls or any place where noise should be kept to a minimum
	Rubber flooring is quiet, resilient, extremely durable if properly maintained.  It is non absorbent.  It is harmed by spirit, grease, sunlight, alkalis, coarse abrasives and it marks badly, especially with rubber heels.  If alkaline detergent is used, it should be removed as quickly as possible and neutralized.  Polishing with a water based emulsion will give some protection.  Nitrile rubber is oil resistant.



	9. Stone       

	Marble is natural limestone in calcium crystallised form. Available in white, black, green and brown colors. Sandstone, quartzite granite and slate are other stones.


	Entrance halls, luxury bathrooms.
	Very hard, cold and noisy.  Very durable.  Avoid use of acids on marble.  Travetine is a cheaper and more porous form of marble.



	10.Terrazzo        
	Marble chippings set in fine cement. Laid in situ


	Toilet areas
	Terraces as for marble



	11.Quarry tiles

a. Terracota    
	Hard baked clay. Red, yellow or blue in color.


	Used as rustic flooring
	Hard, noisy durable.  Harder flooring is more slippery.  Abrasive surfaces make them less slippery.  Easily maintainable; though grouting must be taken care of



	11 b. Ceramic tiles and Vitreous tiles
	Made from fine quality baked clay. Available in various colours and patterns
	Cloakrooms, Kitchens, canteens


	As above.

	TYPE
	COMPOSITION
	USES
	REMARKS

	12.Concrete  
	Sand, cement,stones ground and laid in situ.

Pigments can be added to give variety.


	As subfloors, in laundries, service corridors.
	Very porous, hard and noisy.  Tends to `dust’ usually treated with a seal.



	13. Granolithic    
	Granite chips laid in portland cement. Laid in situ.


	In heavy duty areas
	As above



	14. Iron and steel


	Available as tiles (12” sq.) or as sheets.


	In heavy duty area, fire escapes


	Very hard, noisy and cold.  Very easy to maintain.



	15.Plastic    - seamless             
	Synthetic resins eg. polyester, polyurethene,

 epoxy. Color depends upon the pigments used
	Industrial wear or decorative wear


	Easy to maintain, left treated or untreated.

	16. Antistatic     
	Can be Terrazzo, magnesite, linoleum, rubber, PVC.

Copper salts, carbon black or wire mesh added  to give antistatic properties
	X-ray rooms, computer room
	Manufactured to eliminate the hazards of fire  or explosions. Correct maintenance is required so as not to destroy antistatic properties.  Frequent maintenance with minimal water and neutral detergents.




6.5.4 Maintenance of floors

Once a floor finish or flooring is laid the treatment it receives is of tremendous importance, in order to prevent the penetration of dirt and to provide an easily maintained surface. It is for these reasons that many floorings today are sealed and/or polished.

A seal is applied to a clean, dry floor and gives a non-absorbent, semi-permanent gloss or finish which will wear in time. Before the floor can be resealed, any remaining seal has normally to be stripped off; this can be done in the case of wood and cork floorings by sanding, but in other cases a chemical stripper generally has to be used. These chemicals are fairly drastic in their action, and before using a seal the reaction of the flooring to the stripper should be considered. Most seals last at least 1-2 years and the two pot plastic seals 2-4 years. In order to preserve the seal for as long as possible a polish may be applied to sealed floorings. Polishes are also applied to unsealed floorings when they prevent the penetration of dirt and spillages.

Floor finishes are, in general harmed by either spirit or water and the choice of polish rests on this fact, as polishes are either spirit or water based.  Spirit based floor polishes may be paste or liquid and require buffing when dry to produce a shine; water based polishes, which may be water/wax or plastic emulsions, are liquid and dry to a shiny surface which in some cases can be improved by buffing, and in others cannot.  Immaterial of the amount and type of traffic it receives, every flooring requires scheduled cleaning.

Daily cleaning entails removing:

---dust and dirt by sweeping, mopping, vacuum cleaning, damp mopping or washing according to the type of flooring;

---resistant marks, normally by rubbing with a damp cloth and a fine abrasive;

---stains which should be removed as soon as possible, because on drying they become set and are much more difficult to remove.

Special cleaning may involve:

---removing dirt by scrubbing or spray cleaning;

---improving polished appearance by buffing or spray buffing;

---repolishing.

Periodic cleaning of polished floors involves:

---stripping polish and possibly seal;

---resealing;

---repolishing.











To prevent accidents and further damage to the flooring:

---loose edges should be attended to immediately;

---metal strips should be placed over the edge of the flooring at doorways, staircases etc;

---spillages should be wiped up as soon as possible;

---excess water and polish should be avoided during cleaning. While a flooring material may be unharmed by water, the adhesive used with it may be damaged and cause lifting of the flooring, particularly if in tile form;

---in large areas "wet floor" notices should be dis​played when floors have been washed.

Maintenance of Wood and Wood composition.

Daily: Vacuum regularly to eliminate dirt and grit, the major source of surface destruction.  Use a slightly damp mop for cleaning; standing water can cause swelling and staining. 

Weekly or 2-3 times a week: Buff with a soft pad.( buffing pad)

Monthly or fortnightly: Apply Solvent based polish using a polishing pad.
Periodic: Remove dirty wax. Apply Solvent based wax polish to a small area and scrub the floor with a scrubbing pad. Change pads as the pads become saturated with the dirty wax. Buff as usual. In  extreme cases use a Solvent stripper

To treat scratches: For small surface scratches, use steel wool dampened with a solvent, rubbing with the grain, rinse and refinish the spot.  Gouges need to be filled, sanded and refinished.

Avoid: Alkaline detergents, abrasives

	TYPE
	DAILY
	WEEKLY
	MONTHLY
	PERIODICALLY
	REMARKS

	Cork
	As for wood
	As for wood
	As for wood
	As for wood
	Cork must be sealed to make it non porous.

	Linoleum
	Sweep. mop
	
	
	
	Avoid excess water which will damage the floor if it seeps below the surface. Avoid strong alkalies

	PVC
	Sweep, dry mop, damp mop to remove marks.

Use neutral detergent and scouring pad to remove stains
	Light scrub using neutral detergent and scouring pad. Buff if polished
	
	Use stripper to remove polish. Neutralize with vinegar. Apply water based seal (optional) and water based seal.
	Avoid strong alkalis, oily materials, abrasives.

	Rubber
	Sweep, Mop
	
	
	Scrub using neutral detergent. 
	Use only neutral detergent. Of alkaline detergent is used, immediately neutralize. Polishing not required as it has its own polish which surfaces. It is harmed by spirit, grease, sunlight, alkalis, coarse abrasives and it marks badly, especially with rubber heels.  Polishing with a water based emulsion will give some protection.  Nitrile rubber is oil resistant.



	Quarry tiles (Terracota)
	Sweep , Mop, wash if required
	Scrub lightly using a scouring pad
	
	
	Normally left unpolished as most of the polishes do not key to the surface. Terracota is used for its rustic beauty. If required it can be polished using linseed oil and vinegar. Avoid oily materials.



	Ceramic tiles
	As above
	Scrub using a scrubbing pad and detergent. 
	In case of dirt build up, abrasives can be used
	
	Give special attention to cleaning of grouting. Ceramic tiles are never polished. Avoid use of acids and alkalis as this can cause yellowing.

	Concrete
	As above
	As above
	
	Sealed if required.
	

	Marble, Kotah, Cudappah
	Sweep, Mop
	Buff 
	Scrub
	Strip, re-seal and re-polish
	Water based seal and polish ( permeable) are used. Acids and oils can mark the floor.



	Granite, Slate
	Dry mop
	Damp mop
	
	Scrub to remove dirt
	Not normally polished. Avoid using too much of water as it can dull the surface.

	Terrazzo, Composition
	As for 
	marble and
	concrete. 
	As for marble
	and concrete.

	Granolithic
	As for
	granite and
	concrete.
	As for granite
	and concrete.

	Antistatic
	Dry mop, damp mop
	
	Scrub lightly with neutral detergent
	Use only seal and polish recommended for antistatic floors
	Do not use soap as this can cause a build- up and reduce antistatic properties. Floors adjoining these floors must not be treated with polish which can harm the anti-static property. ( Brought in by foot wear).


6.5.5 Floor seals and Floor Polishes

Floor seals are semi permanent finishes applied to a flooring toprotect its surface from stains, scratches, dirt and to provide an easily maintainable surface. Basically there are two kinds of seals.  Permeable and Impermeable or Surface. Permeable seals can be used on stones (except Slate) wood, cork, magnesite. Imperme​able seals should be avoided on the above floors as the moisture within theses floors will get entrapped within and cause the disintegration of the floor. Impermeable seals can be used on PVC, thermoplastic, rubber.

Factors to be considered before buying seals:

1. Type of floor.

2. The amount of traffic.

3. The availability of the flooring for future sealing.

4. The subsequent method of maintenance.

5. Good adhesion, durability, appearance and anti-slip qualities.

6. Ease of application, repair, removal, re-coat.

7. Quick drying.

8. Good shelf life.

9. Cost.

10.Pleasant odor.

No one seal will provide all these requirements, but may contain most of them.

Application of seal

1. The floor surface must be absolutely clean, chemically neutral and dry before the seal is applied. Otherwise the seal will not `key' to the surface.

2. Ideally sealing should be carried out at room temperature (69F). 

3. Good ventilation is also required to give the best results.

4. If too large quantities of seal is kept in readiness, it may deteriorate before use.

5. Apply several thin coats of seal rather than thick coats.

6. Allow ample drying time between each coat.

7. Cordon off the area and protect the area from dust, flies until the seal is dry.

8. Ensure seal applicators (mop, brushes, roller applicators, lamb's wool bonnet) are maintained clean.

Sealed flooring may be polished with water based polish.  Floor polishes are either spirit based or water based.

	Spirit based
	Water based



	A blend of waxes (mainly natural) dispersed in a spirit solvent.  Additives like dye, perfumes, silicones are added.
	A blend of natural and synthetic waxes dispersed in water.  Plasticizers, polymers and either alkali soluble resins or metal complexed polymers are added.



	May be paste or liquid
	Always liquid.  Either buffable or dri-brite (less wax)



	Liquid polishes causes lesser `drag’ on the polishing machine


	

	Used on flooring harmed by water

(wood, cork, magnesite)
	Used on rubber, PVC, thermoplastic and even sealed wood

(cork, magnesite)



	Spirit or solvent based stripper used
	A highly alkaline stripper is used.  A neutralizing agents should be used in the final rinse.



	Accounts to 15% of all the floor polishes
	Accounts to 85% of all the floor polishes


Hard Floor Finishes

Hard floor finishes are in general durable but noisy; with the exception of wood they are:

---cold in appearance and feel,

---vermin proof,

---impervious to dry rot,

---fire retardant,

---easily cleaned.

Floors laid in situ may have coved edges to facilitate cleaning. 

FLOORS & FLOOR COVERING

Types of Flooring

Resilient
Non-Resilient

Considerations in Selection of Floors

Subfloors

Composition, Uses, characteristics, Cost and maintenance of floors

Board Floor

Strip Wood

Wood block

Parquet

Mosaic 

End - grain block paving

Wood composition/ chipboard

Gramwood/Wood cement

Cork

Cork tiles

Cork carpet

Linoleum

Magnesite

Asphalt /Pitchmastic

Thermoplastic

PVC 

Rubber

Stone

Marble 

Travetine

Granite

Other Common stones available in India

Terrazzo

Quarry átiles

Concrete

Granolithic 

Iron and steel

Plastic

Antistatic

General Care and Cleaning of Flooring

Daily, Special and Periodical

Floor seals and polishes

Permeable and Impermeable

Factors to be considered before buying seals

Application of seal

Spirit based and water based polish
Match

Impermeable seals     


 surface

Water based polish   


 dri-brite

Decorative wooden



floor parquet/ strip wood

Wood composition       


chipboard

Gram wood               


wood cement

Water proof sub floor  


 pitchmastic

Travatine               



cheaper quality marble

Terrazzo               



 marble chips set in portland cement
True (T)/ False(F)

The harder and noisier flooring gives less warmth.

A bedroom floor surface may not be expected to last more than seven or eight years.

Seals from wooden floors can be stripped off, by using a chemical stripper. Why?

Sanding of wooden surfaces must be done against the grains. Why?

Vinyl can be made to simulate cork, parquet, matting and even carpets.

Alkaline detergents can harm rubber flooring.

Most finishes do not `key' onto slate. Why?

Multiple Choice:

These seals should be avoided on concrete, granite, marble. Why?

a.Permeable seals

b. Impermeable seals

These polishes require frequent buffing

a. Water based polishes.

b. Spirit based polishes.

______________ based polish is used on wooden floors

a. Spirit

b. Water

Marble chips set in Portland cement

a. Travatine

b. terrazzo.

c. Granolithic

Natural stone which is almost non-porous

a. Slate

b. Granite

c. Marble.

Chipboard is made of _____________, ______, ________ and ________________.

Linoleum is made of _________________, _______________,____________________, __________________.
_____________ is a common problem of abused terrazzo surfaces; whereby the surface disintegrates due to the action of salt and alkali.

Selection of flooring is done before choosing the other compon​ents of the interiors
FLOORS & FLOOR COVERING

Chapter Outline:

1.1 Factors affecting selection of floors.

1.2 Subfloors

1.3 Different types of  floor surfaces, their characteristics and uses (Differentiate floors and floor coverings with examples)

1.4 Maintenance of different types of  floors

1.5 Floor seals and Floor Polishes
1.6 Faults, Causes and Remedies.in their application

Floor care has been one of the greatest concerns of the profes​sional housekeeper. Approximately 70% of the cleaning costs are spent on floor cleaning. Hence it is essential that care is taken over the choice and maintenance of the floor surfaces. Over the years, many materials have been used for flooring and its main​tenance. Today, a wide variety of flooring are available in the market. However, a housekeeper must be well informed about the commonly used types of flooring and finishes.

Flooring can be divided into two broad categories: non resilien​t and resilient. Non resilient flooring resists denting because of its hardness. Examples of this type of flooring are stone, mar​ble, terrazzo, ceramic tiles. Resilient flooring have a certain amount of give. Impact will dent the flooring, but these dents will more or less fade away as the material springs back to its natural shape. The more the dents disappear, the more resilient the flooring. Examples of resilient flooring are wood, cork, linoleum, rubber, vinyl.







JJ/ /6.5(12)/ 648/ TYBSc.H&HA/2009- 2010







1/12
PAGE  
4/12
JJ/ /6.5(12)/ 648/ TYBSc.H&HA/2009- 2010


