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Abstract 
Recyc ling o f waste has drawn at tent ion o f society based on the slogan “There is 

gold in our garbage” on hand and on other  hand growing concern about  the 

environmental protect ion. And one such component  of garbage is Tyre.  The 

main const ituent  of a t yre is rubber and the largest  single applicat ion o f rubber 

is vehicle  t yres.   

 

Rubber is a main const ituent  of a tyre and it  is largely applied in in vehicle 

tyres.  The growth of automobile sector results in more requirement  of t yres.  

Hence the demand for tyre is direct ly related to  automobile sector and its 

growth. Product ion rate of automobiles will cont inue to  rise according to the 

forecast ,  but  the rate of annual discarded scrap tyre vo lume is growing same as 

rate of new tyre manufacture.   

 

Only a fract ion o f these scrap tyres are being managed in an environmentally 

sound manner while the rest  cont inue to  pi leup in cit ies and var ious urban 

centres.  Current ly,  scrap tyres are stockpiled in consumers yards or cont inually 

dumped into  the environment  where they become a fire hazard,  breeding grounds 

for snakes,  bees and rodents part icular ly rats,  and human disease vectors such as 

mosquitoes.  This is all because appropr iat e disposal methods or techno logies are 

lacking.  

 

Further,  open burning of t yres to  recover steel wire as well as burning o f t yres 

dur ing r iots pollutes the environment  with dioxins and furans,  po sing ser ious 

respiratory r isks to  animal and human life .  The aim o f this pro ject  is to promote 

creat ive use o f scrap tyres in Art  and Archit ecture and thus to  help the 

environment  and human beings from get t ing affected from the hazardous effects 

of scrap t yres.   

 

The Architectural intervent ion for the project  would inc lude workshops and 



t raining centre for creat ing sculptures,  installat ions and many more day to  day 

usable products that  will be made out  of scrap tyres.  Exhibit ion spaces to  

display and sell t he created products.  It  will a lso consist  of a t raining centre for 

teaching building construct ion from scrap tyres.   

 

This pro ject  will a lso deal with a remolding plant  and a pyro lys is p lant  which 

will be open for the people to see and understand. In the e nd it  will be c lear that  

even though the t yres are scrap but  burning and landfilling is not  the correct  

opt ion, products can be recycled or have benefits even after the end of their end 

product  life cycle,  they have much more potent ial in which they can be  used in 

eco-fr iendly ways.   

 

To be fully tackled awareness has to  be created among people about  the 

impending cr is is that  may result  to a t yre waste cr isis  in a few years consider ing 

more and more people buying personal vehic les.   

 

Every Thing about Tyres  
What is a Tyre?  

A rubber cover ing, t ypically inflated or surrounding an inflated inner tube,  

placed round a wheel to  form a so ft  contact  with the road.  

 

What is Tyre made up of?  

 Major components use in a t yre are:  

Natural Rubber  

Synthet ic Rubber  

Steel Wire  

Carbon Black Text ile  

The components ment ioned above are major part  of a t yre.  var iety o f mater ials 

like var iety o f rubber compounds,  different  carbon black, fillers like silica and 

clay ,  chemicals or minerals added to accelerate/decelerate vu lcanizat ion. The 

tyres also consist  of many types of fabr ic for reinforcement ,  several kinds and 



sizes o f steel.  Some of the steel is  braided into  st rong cables.   

 

Natural Rubber 

 

Natural Rubber is a latex der ived elastomer,  some of the plants produce a milky 

co llo id .  These plants produce latex when they are wounded as a healing 

mechanism. Co llect ion o f latex is done in a vessel and it  is a llowed to 

coagulate.  This process gives the so lid rubber which is further processed in form 

of sheets.  The Process o f coagulat ion is controlled with help o f chemicals like 

Ammonia,  Formic acid.   

 

Ammonia decelerates the process of coagulat ion whereas Formic acid helps to  

accelerates it .  The pur ified natural rubber is same as po lyisoprene. The 

monomer of Natural Rubber is 2-methyl-1,3-butadiene,CH2=C(CH3)-CH=CH2. 

The propert ies o f rubber which is required like elast icit y,  is mainly depends on 

the cis form o f C5H8 rather than its t rans counterpart .  

 

As the natural rubber is formed by the process o f coagulat ion o f latex,  the 

relat ive proport ions o f cis and t rans are fixed which can resu lts in degradat ion 

of some desired propert ies.   

 

Synthetic Rubber  

Synthet ic rubber is made by po lymer izat ion o f a var iety o f monomers that  

inc ludes isoprene, 1,3-butadiene,  chloroprene ,  and isobutylene with a small part  

of isoprene for crosslink ing.  

These po lymers with other monomers are mixed in required proport ions for 

phys ical and mechanical propert ies.  This monomer has to  be produced purely 

and the addit ion of impur it ies or addit ives is controlled by the design to  give 

opt imum propert ies to synthet ic rubber.  The po lymer izat ion o f these pure 

monomers is stereo specifically regulated through catalysts to  achieve the 

desired cis or trans double bonds.   



different  kind of synthet ic rubbers that  can be used in the t yre components like 

Styrene-butadiene,  Polybutadiene because of the relat ively low mater ials cost ,  

low heat -build up propert ies respect ively.   

 

Carbon Black  

Carbon black is produced by the process of  incomplete combust ion of heavy 

petroleum products like ethylene cracking tar, coal tar,  etc.,   

I t  is a amorphous form o f carbon that  has a very high surface-area-to-vo lume 

rat io  and significant ly lower PAH (po lycyclic aromat ic hydrocarbon).Carbon 

black funct ions as a pigment  and reinforcement  filler in all t ypes of t yre.  It  

helps in conduct ing the heat  away from the t read and belt  area o f the t yre ,  

reducing thermal damage and increasing life o f the t yre.   

 

The black co lour of the t yre is because carbon black and fumed silica is used if 

any other co lor tyre is required with the same reinforcing propert ies .   

 

Fumed Si lica  

 

Fumed silica also known as pyrogenic silica as it  is produced in a flame, that  

consist s of microscopic droplets o f amorphous silica,  cha in like,  The powder 

produced as the result  has an extremely high surface area and low bu lk density.   

 

I t s viscosity- increasing behaviour  is the result  o f it s 3 dimensional st ructure.  

when used as a thickener or reinforcing filler.  Convent ionally s ilica fillers had 

worse abrasion wear propert ies,  but  now the gradual improvement  in techno logy 

has resulted where they can match with carbon black abrasion performance.  

 

Vulcanization  

 

Natural Rubber is too st icky and it  deforms  very easily when warm. It  is a lso 

very br it t le when co ld.  Vulcanizat ion helps in bet terment  of some o f the 



propert ies like removing the st icky behaviour, increasing the young's modulus 

etc.  compounds like Sulphur are added in this react ion which form cross- links 

between the long chain po lymer molecules,  result ing in conversion o f rubber 

from a thermoplast ic to a thermoset t ing polymer.   

 

Antioxidant  

 

An ant ioxidant  is a mo lecule that  prevents oxidat ion o f other mo lecules.   It  is 

said that  something is oxid ized if it  loses elect rons,  hence moving to  a hig her 

oxidat ion state.  Oxidat ion react ions often produce free radicals which then 

result  in po lymer izat ion. Ant ioxidants basically undergo oxidat ion react ion 

themselves to prevent  oxidat ion o f other compounds.   

 

Antiozonant  

Rubber has an unsaturated double bond, the cont inues exposure to atmospher ic 

ozone may lead to  breaking of double bond in to  aldehydes or ketones,  which 

can resu lt  in reducing the degree o f po lymer izat ion which causes the 

degradat ion of propert ies.  The cracks that  occur on tyres are due to  ozone and 

are also called ozone cracks.  

Ant iozonant  are chemica l compounds that  is responsible for prevent ion or 

slowing down the degradat ion of mater ial caused by ozone gas in the air.   

 

Structure of a Tyre:  

Tyre is a composite st ructure that  has many layers.  They usually consist  of  

1.  Inner liner:   

2.  Body ply:  

3.  Side wall:  

4.  Beads,  Apex:  

5.  Belt  Package:  

6.  Tread:  

7.  Cushion Gum:.  



 

Inner Liner:  

 It  is an extruded halo butyl rubber sheet  which is compounded with add it ives 

that  result  in low air permeabilit y.  The inner liner makes sure that  the t yre will 

ho ld high-pressure a ir ins ide,  without  let t ing the air gradually diffuse through 

the outer rubber st ructure.   

 

Body Ply:  

The body ply is  a calendared sheet  that  consists o f consecut ive layers o f rubber 

and reinforcing fabr ic.  They give the st ructural st rength to the t yre.  Passenger 

tyres t ypically have one or two body plies.  The fabr ic cords are highly flexible 

but  relat ively ine last ic.   

 

Sidewalls:  

Non-reinforced extruded pro files that  also have addit ives to  give the sides o f the 

tyre a very  good abrasion resistance and environmental resistance are called 

side wa lls.  S idewall extrusions are non symmetr ical so  as to  provide a thick 

rubber area to  enable moulding o f sidewall ornamentat ion and raised let ters.   

 

Beads  

They are high tensile-st rength steel wire bands that  are encased in t he rubber 

compound. Bead wire are given coat ing o f specia l alloys o f bronze.  Coat ing 

helps to  protect  the steel from result ing in  corrosion. Beads are made to  provide 

mechanical st rength so the the t yre fits to  the wheel.  They are inflexible and 

ine last ic.  

 

Apex  

The apex is a t r iangular extruded profile  that  mates against  the bead.  

The apex provides a cushion between the r igid bead and the flexible inner liner 

and body ply assembly. Belt  Package Belt s are calendared sheets consist ing o f a 

layer of rubber,  a layer of clo se ly spaced steel cords,  and a second layer o f 



rubber.  Belts give t he t yre st rength and dent  resistance while allowing it  to 

remain flexible.   

 

Tread  

The t read is a thick extruded pro file that  surrounds the t yre carcass and this is 

the layer which comes direct ly in contact  with the.  Tread compounds include 

addit ives to  impart  wear resistance and t ract ion in addit ion to  environmental 

resistance.   

 

Cushion Gum  

A lot  of high-performance tyres include an extruded component  between the belt  

package and the t read for iso lat ion of the the t read from mechanical wear from 

the steel belt s.   

 

Size of Tyres:  

Two Wheeler t yres are available in sizes of 15’-20’ in Diameter and their width 

var ies from 3.5’-6’.   

Passenger cars and Light  commercia l vehicle (LCV) tyres are available in size 

of 12’-16’ in diameter and their width var ies from 5’-8’.   

 

Types of Tyres based on Size of the Vehicle:  
Commercial Vehicles:  

Medium and Heavy Commercial Vehicle (  MHCV)  

Heavy Commercia l Vehic le (HCV)  

Light  Commercia l Vehicle  (LCV)  

Passenger Vehicles:  

Car  

Motorcycle  

Scooter  

Cycle  

Others:   



Farm Vehicles  

Of the Road Vehicles (OTR)  

Industr ial Vehicles  

 

Types of Tyres based on Structure:  
 

Radial Tyre  –  

A radia l t yre has a ser ies o f cord plies that  are arranged at  a 90 degree angle to  

the direct ion o f t yre t ravel.   

These plies o f cord give the tyre it 's reinforcement  to  be able to  with stand the 

int ernal air  pressure and external weight  of t he vehic le.  These network of chords 

that  gives the t yre it 's st rength is called a  Carcass.  I f the t yre was manufactured 

with only radial cords,  it  would be unable to  sufficient ly contact  the ground due 

to  lack of r igidness.   

As a counter act ion to  this a coat ing o f steel wire is done  (steel-belted radia l),  

Polyester,  or Aramid fibres ( i.e.  Twaron and Kevlar).   

 

Bias-Ply Tyre –  

A Bias-Ply t yre 's body ut ilizes ply cords that  are extended diagonally from bead 

to  bead. Typically laid on a 40 to  60 degree angle with successive plies set  on 

opposing angles to  form a cr isscross pat tern.   

It  is on top of these layers that  the t read is applied.  This t ype o f design allows 

for the t yre body to  flex more easily,  and allow a more comfortable r ide on 

rough terrain.  However,  the design is  flawed at  highway speeds,  by disallowing 

good t ract ion and increasing ro lling resist ance.   

 

Manufacturing Process of a Tyre:  

Compounding and Banbury mixing Rubber stock, carbon black and other 

chemical ingredients are combined in a Banbury mixer for the purpose of 

creat ing a homogeneous rubber mater ial.  T ime, heat  and raw mater ials are few 

of the factors that  are made use o f to  engineer mater ial composit ion. The 



provision o f ingredents  to  the plant  is generally done by  pre-weighed 

packages or are prepared and weighed by the Banbury operator s from bulk 

quant it ies.   

 

Most  facilit ies have been given extensive emergency rescue procedures in place 

for the workers that  are somet imes t rapped in mills.  Mill operators are almost  

always exposed to  heat  as well as the no ise.  Extruding and Calendar ing The 

calendar operat ion cont inues to  shape rubber.  The cale ndar machine usually 

consist s of one or more (often four) rolls,  through which the rubber sheets are 

forced.  

 

The calendar machine has the fo llowing funct ions:  

 Preparat ion o f  the compounded rubber as a uniform sheet  of definite 

thickness and width  

 To place a thin coat  of rubber on a fabr ic (“coat ing” or “skimming”)  

 Forcing of the rubber into  the interst ices of fabr ic by process o f fr ict ion 

(“fract ioning”) The rubber sheets coming off t he calendar are then wound 

on drums, called “shells,” with fabr ic spacers,  called “liners,” to prevent  

st icking.  

 

The extruder is most  often referred to  as a “tuber” because it  makes tube- like 

rubber components.  .  This operat ion is referred to  as booking t reads,  because the 

cart  looks like a book with the t rays being the pages.  This configurat ion of the 

extruder as well as the weight  and quant it ies o f t read to  be booked contribute to  

the ergonomic impact  of this operat ion.  

 

Numerous changes have been made to  lessen this,  and some operat ions have 

been automated. Component Assembly and Building: 

 The tyre assembly machine also consists of a rotat ing drum, on which all  the 

above ment ioned  components are assembled, and the feeding devices to  supply 

the tyre builder  machine with the components to  assemble.  The components o f 



a tyre that  are usually include beads,  plies,  side walls and t reads.   

 

The tyre is somet imes referred as a “green tyre” aft er all o f the components get  

assembled. Tyre builders ut ilize many number o f so lvents,  such as hexane, 

which allows the t read and plies o f rubber  to  adhere.  Exposure to  the so lvents is 

an area o f concern.   

After get t ing assembled, the green tyre is sprayed with a so lvent - or water-based 

mater ial to  keep it  away from adher ing to  the cur ing mould.   

 

These so lvents potent ially expose the spray operator,  mater ial handler and 

cur ing press operator.  Nowadays,  a lot  of water-based mater ials are most ly used.  

The fo llowing is a br ief discussion about  some character ist ics o f who le and 

processed waste tyres intended to help designers create new products from them. 

For the very most  pract ical purposes,  though tyres and tyre products funct ion as 

homogeneous mixtures,  but  by processing these tyres the impact  phys ical 

character ist ics as size and shape are altered and as reinforcing wire and fabr ic 

are removed.  

 

Some of the characteristics include:  

 
Density:  

Tyres are a lit t le more heavier than water and can easily sink in water unless 

some t  entrapped air provides them enough buoyancy to  allow float ing. This 

only occurs with who le tyres or fine crumb rubber part icles  of t yre.  The density 

of who le and shredded tyres depends upon size,  depth,  and compact ion.  

 

Durability :   

Tyre rubber contains UV stabilizers,  carbon black and ant ioxidants for 

enhancement  of the  resistance to wear,  chemical decomposit ion, and sunlight  

respect ively.  These character ist ics are not at  all dependent  on the size o f the 

part icle.  Strength o f who le tyres can be further enhanced by reinforcing the wire 



but  this formed addit ional st rength is lo st  when the wire and fabr ic are removed 

from smaller part icles.   

 

Abrasion resistance is illust rated by the long life o f t yres in contact  with roads.  

Tyres and shreds are not  easily damaged by blunt  t rauma, but  they can be cut  or 

punctured by sharp objects.   

 

Moisture Absorption :   

Tyres and shreds have some capacity to  t rap water on the surface and in the 

irregular contours,  but  they are relat ively impervious to  actual absorpt ion.  

 

Temperature Tolerance :   

Tyre rubber is capable o f withstanding a full range of ambient  temperature 

extremes without  undergo ing permanent  property change. Some propert ies—like 

flexibilit y—change as a funct ion o f temperature,  but  this change is reversible 

and repeatable.   

 

Flammability :   

Tyre shreds have a reported flash po int  of 582º F,  higher than some other 

mater ials used for architectural purposes such as paper,  foam, wood and fabr ic.   

 

 

Colour:  

Passenger tyres are predominant ly very black, but  white pigment  are also  used at  

some po int  to  provide visible sidewall let ter ing which result s in shreds and 

crumb rubber made from passenger t yres have a mixture o f black and whit e 

co lour ing. Truck tyres do not  have whit e pigment ,  so  result ing products are 

completely black. Co lour can be an impor tant  performance character ist ic.   

 

The Indian Rubber Industry :   

 



NATURAL RUBBER (NR)  

 

Production Sector:  

Natural Rubber product ion in Ind ia dur ing the year of 2015-16 fell 12.9 per 

cent . .  Reasons for this fall are adverse weather,  grower’s reluctance in 

harvest ing or maintaining t rees high wages,  lack o f skilled labourers,  in 

response to  the low NR pr ices have  resulted in decreased product ion of NR.  

 

 

 

per cent  of the product ion. SR consumpt ion has very much increased to  553,370 

tonnes dur ing 2015-16 register ing a growth o f 3.2% as against  that  of 536,130 

tonnes consumed dur ing 2014-15. The automotive t yre sector consumed 

377,090tonnes o f SR dur ing the year of 2015-16 as against  367,798 tonnes 

dur ing the year o f 2014-15, recording a growth of 2.5%. Import  of SR by the 

rubber goods manufactur ing industry dur ing the year o f 2015-16 decreased to  

351,301 tonnes compared to 402,170 tonnes dur ing 2014-15.  

 

As the domest ic product ion increased dur ing 2015-16, vo lume o f SR imported 

into  the country decreased.  

 

Rubber Situation of world – 2015:  

Product ion India is current ly the sixth largest  producer of NR in 2015 with a 

share o f 4.7% of wor ld product ion. According to  the Internat ional Rubber Study 

Group (IRSG), the world NR product ion in the country has increased by 1.6% to 

12.314 million tonnes in 2015, as compared to  the product ion o f 12.115 million 

tonnes in 2014.  

 

Dur ing 2015, the output  of product ion in the main rubber producing countr ies 

viz; Thailand, Malays ia,  Indonesia,  and Vietnam increased, whereas the rubber 

product ion in China and India decreased dur ing 2015. Global SR product ion 



dur ing the year o f  2015 was 14.46 million tonnes as against  14.179 million 

tonnes in the year 2014 register ing an increase of 2.0 %. Consumpt ion India 

ranks second with regard to  NR consumpt ion in 2015 with a share of 8.2% of 

world consumpt ion.  

 

Global NR rubber consumpt ion increased to  12.167mill ion tonnes in the year 

2015 register ing a growth of only 0.3% compared to 12.137 million tonnes in 

the year 2014. Consumpt ion of NR in main consuming countr ies decelerated 

dur ing 2015.  

 

Consumpt ion o f NR in China,  India and Japan decreased by 1.7%, 2.1% and 

2.5% respect ively dur ing 2015 on year.  NR consumpt ion in  the USA showed a 

small posit ive growth of 0.5% dur ing the year of 2015 on year.  Global SR 

consumpt ion increased to  14.564 million tonnes dur ing the year o f 2015 from 

14.267 million tonnes dur ing the year of 2014, recording a growth of 2.1%. 

World NR and SR consumpt ion rat io  dur ing 2015 was 45.5:54.5 and it  was 46:54 

dur ing 2014.  

 



The Indian Tyre Industry:  
 

MRF started suit  in the year 1946. Since then, the Indian tyre industry has 

grown very rapidly.  Indian Tyre Industry now provides direct  and indirect  

employment  to  near ly over one million people,  including growers o f Natural 

Rubber,   dealers,  ret readers,  ,  employment  in raw mater ial sector etc.  

 

The Indian tyre industry has become one of the most  compet it ive markets in and 

around the wor ld and with the help o f new techno logy, ult ra-modern product ion 

facilit ies and availabilit y o f raw mater ials  at  lower rate,  the sector is set  to  grow 

further.  At  present ,  India has as many as 39 large and medium tyre 

manufactur ing companies,  out  of o f which the top 10 companies account  for 

over ninety percent  of the country's total tyre product ion.  

 

Dur ing 2015-16, the Indian tyre industry witnessed a turnover o f Rs.  50,000 

crore,  producing 152 million tyres.  Key Figures: No. of Tyre Companies: _39 _ 

_No. of Tyre Plants: _60 _ _Industry Turnover 2015-16 (est .):  _Rs. 50000 crore 

(US$ 8.5 Bn) _ _Exports 2015-16 (est .):  _Rs. 10500 crore (US $ 1.7 Bn) _ _ The 

Major Tyre Manufacturers in India: MRF APOLLO CEAT JK TYRES TVS 

GOOD YEAR BRIDGESTONE Market  Share of the Manufacturers: _ MRF is 

leading the market  share o f tyre manufacture.  MRF along with APOLLO tyres 

has over 50% market  share,  fo llowed by JK tyres and CEAT.  

 

MRF has been the leading manufacturer since the t ime it  started,  lately it s 

market  share has gone down with new manufacturers coming into  the 

compet it ion.  Locat ion o f the major manufactur ing Plants: __ Tamil Nadu has 

maximum number o f t yre manufactur ing plants fo llowed by Maharashtra.   

 

Nature of the Industry:  
Tyre Industry is very raw-mater ial intensive.  Raw mater ials cost  accounts for 

approx. about 



63% of t yre industry turnover and 72% of product ion cost .  The industry is  the 

only major consumer o f the domest ically produced NR. Indian tyres const itute 

of 80% of natural rubber and 20% of synthet ic rubber.  The automotive t yre 

sector consumes total o f 68 % of the rubber product ion o f the country and 

balance by rubber based non-tyre industr ies.   

 

Factors affecting the Industry:  

 
Economic factors –  

The Demand Cycle o f the Tyre Industry Raw mater ials comprise almost  85 % of 

the cost  of the t yre and because of devaluat ion of rupee,  the import cost has 

gone up. The tyre makers are st ill import ing rubber,  a key raw mater ial,  as it  is 

cheaper.  The OE tyre market  is sluggish while t he replacement  tyre market  is 

very stable.  In the current  situat ion exports have become viable for the t yre 

companies.   

Social Factors :  

 Explosion o f the Number o f Nuclear Families As a result  o f the jo int - family 

system having gone down has led to  t remendous increase in nuclear families 

throughout  the urban areas,  more small families have more demands for a two or 

four wheeler for themselves.   

 

This is  the reason which has direct ly resulted in higher sa les of t yres in t he past  

decade.  

Higher Vehicle density per family :   

The number of families that  have more than 1 car from the upper class and upper 

middle class has been increasing exponent ially.  This turns out  be to  very t rue 

spec ially for urban areas where family members find it  really difficult  to  

commute without  more than 1 car in the family.  

With higher amount  of disposable incomes coming in the family some o f these 

families are fina lly able to  afford this  need.  

Rubber has helped the farmers to  get a steady income, and they are able to  get 



good money for their produce almost  throughout  the year.  The best  part  about  

rubber is that  it  can yie ld almost  throughout  the year,  only except  for a br ief gap 

in summer and here in winter.   

 

I f the economic growth improves,  then consumpt ion of rubber will a lso go up.  

Technical factors:  

 As per the study, several “Greenfie ld” plants are in pipeline to  include new 

capacit ies.   

 

The implementat ion o f brown-field pro jects is executed to cater to  the growing 

demand. Greenfie ld unit s are expected to  go on-st ream in the coming years,  just  

by the t ime when there will be an urgent  need to br idge an increasing 

demand-supply gap in T&B radial t yre segment .   

 

Environmental Factors:  

 

 Scrap tyres are becoming the latest  headache for a government  that  has not  yet  

found ways to  get rid o f already exist ing mountains o f t yres.  New methods need 

to  be found to  dispose the t yres that  are stockpiled  or put  in landfills  for a very 

long per iod o f t ime every year.  The problem is really huge. The number of t yres 

in use is forecast  to  increase by up to  60% by 2021, as the number o f vehic les 

r ises.   

 

Every day, 60000 to 70000 are taken o ff cars,  vans,  t rucks,  buses and bicycles.  

It  is a est imat ion that  there are about  200 million tyres lying around the country.  

By their very nature,  tyres are very difficult  to  dispose of.  They are designed the 

ways so that  they do not  to  fall apart  while you 're dr iving along the motorway, 

so they are one of the more int ractable issues.   

 

Although tyres most ly remain substant ially intact  as they are for decades,  some 

of their components can break down and leach. Environmental concern centres 



on the highly toxic addit ives used in their  manufacture.   

 

 

In such a dynamic scenar io ,  it  is a not  at  all pract ical to  emboss the pr ice on 

tyres due to  market  dynamics.  Total Tyre Product ion in India: _ Truck & Bus 

Tyre Product ion _ LCV ( Light  Commercial Vehicle) Tyre Product ion _ 

Passenger Car (Incl.  Jeep) Tyre Product ion _ 2/3 Wheeler Tyre Product ion _ 

Farm Tractor Tyre Product ion _ Otr Tyre Product ion _ Total Tyre Export  _  

 

Why this Project?  
With the modernizat ion o f our  society and change in life style o f people,  has 

arr ived a latest  Threat  to  the environment  and the society,  Tyres.   

 

With t remendous increase in number o f vehic les in past  two decades has led to  

increase in number o f t yres.  Every new vehic le added on to t he road leads to  

increase o f no. of t yres by at  least  4 fo lds.  Increase in number of t yres has led to  

increase in generat ion o f Scrap Tyres.   

 

Especia lly in urbanized metropolitan cit y like Mumbai and cit ies around it  

where migrat ion has been the reason o f increase in populat ion manifo ld which 

has let  to  indirect  growth in the number of vehic les in t he region.  

 

I t  has been forcasted that  number o f t yres used is go ing to  increase upto  60% by 

2021, as the number of vehicles r ises.  Every day, 70,000-80,000 are taken o ff 

cars,  vans,  t rucks,  buses and bicyc les.  It  is widely est imated that  there are now 

more than 200 million lying around. Tyres are really d ispose o f because o f the 

nature of their build,  they are made to withstand harsh environmental 

condit ions,   

 

They are designed not  to  fall apart  while you 're dr iving along the motorway, so 

they are one o f the more int ractable issues.  There are many factors that  have led 



to  increase in t he number o f vehic les but  the Major Factors are:  

Development of Road Networks:  

The efficient  t ransport infrast ructure facilit ies have been the pre -condit ioned for 

the smooth and effic ient  development  of t rade.   

 

Door to  door service,  reliabilit y easy accessibilit y,  flexibilit y o f operat ions,  

have contr ibuted towards a steady increase in the modal share o f road t ransport 

in the movement  of both goods and passengers.  Road Transport  has been 

exponent ial growth in the State by increasing number of vehicles.  Road 

t ransport  plays a key ro le,  in promoting socio -economic development  in terms o f 

social,  regional and nat ional int egrat ion.  

 

Up to  March, 2015 the total Road Length maintained by the Public Works 

Department  and local bodies in t he state  was 2.94 lakh kilometers out  of which 

total sur face road is 2.45 lakh kilometers.  The Total Road Length per 100 sq.  

kilometer.  of geographical area is 96 kilometer in the year 2014-15.  

 

Increase in Population:  

1.  With increase in populat ion ar ises the need of t ransportat ion. As per the 

1991 census populat ion of Maharashtra state was 7.89 crores and as per 

the 2011 census,  the total populat ion o f the Maharashtra state is 11.24 

crores and is t he second largest  populous state.  Populat ion share is  about  

9.3 percent  against  total the total populat ion of India.   

2.  Urban Populat ion is 45.2 percent  whereas rural populat ion is 54.8 percent .  

Whereas the populat ion o f Mumbai Metropolit an Region (MMR) in 1991 

was 1.93 crores as compared to  populat ion in 2011 which is 2.86 crore.  

The increase is o f 35% in just  20 years.   

 

Explosion in the Number of Nuclear Families:  

Explosion o f the Number of Nuclear Families As a result  o f the jo int - family 

system having gone down is the reason that  has led to  increase in nuclear 



families throughout  the urban areas,  more small families have more demands for 

a two or four wheeler for themselves.   

 

This is  the reason which has direct ly resulted in higher sa les of t yres in t he past  

decade.  

Higher Vehicle density per family :   

The number of families that  have more than 1 car from the upper class and upper 

middle class has been increasing exponent ially.  This turns out  be to  very t rue 

spec ially for urban areas where family members find it  really difficult  to  

commute without  more than 1 car in the family.  

With higher amount  of disposable incomes coming in the family some o f these 

families are fina lly able to  afford this need.  

With higher amount  of disposable incomes coming into  the family,  some o f 

these families are fina lly able to  afford this need. Higher Disposable Income and 

consumer saving habit s: Shift ing Savings to  EMI culture: Another notable t rend 

that  seems to  be fueling car sales (and therefore tyre sales) is the shift  in t he 

middle-class consumer saving habits.  The Indian middle-class family has long 

been known for it s saving frenzy.  

 

 

Vehicular Statistics for state of Maharashtra:  
Growth of Vehicles from 1971 - 2015:  

The total number o f registered motor vehicles in Maharashtra State, increased 

from 3,07,030 as on 31st  March, 1971 to  2,55,92,175 as on 31st  March, 2015. 

The growth in vehicle populat ion stood at 8235% dur ing 44 years.   

 

Two wheelers contr ibute 72.69 percent  of the total vehic les running on roads,  as 

on 31.03.2015 whereas it  is 28.25 percent  as on 31.03.1971. The share of cars,  

jeeps and taxis in t he total number of vehicles on roads was at  14.93  percent  as 

on 31st  March, 2015 making a very steep decline from 44.55 percent  as on 31st  

March, 1971. Percentage of buses decreased from 2.93 percent  as on 31st  March 



1971 to 0.42 percent  as on 31st  March, 2015. Goods vehic les,  accounted for 

17.39% as on 31st  March, 1971 decreased to  5.31% in the State as on 31st  

March, 2015.  

 

Other vehicles’,  6.64% as on 31st  March, 2015.  

 

Category wise CAGR during 2005-15:  

The total number o f registered vehic les in  the State drast ically grew at  a 

Compounded Annual Growth Rate (CAGR) of 9.92, between 2005 and 2015.  

 

The detai ls of CAGR for various categories of vehicles for the decade 

2005-15, is as below:  

 

Year ly Regist rat ion o f Vehic les: Total number o f vehic les registered dur ing the 

year 2014-15 is 22, 39,935 having increased from 10, 29,979 as in the year 

2005-06. Thus,  percentage increase in a decade is 117.47 % .  

Year wise vehicular registration during 2005-06 to 2014-15 is shown below: 

_  

Vehicles on Road as On 31.03.2006 to  31.03.2015: As on year 2005-06 there 

were 1,09,66,434 vehic les plying in t he Maharashtra State,  whereas in t he year 

2014-15 the number grew to 2,55,92,175 (increase in a decade is 133.37%).  

 

Category wise vehicle growth during 2014-15:  

Stat ion Wagons grew at  250.00% during the year 2014-15 fo llowed by Auto 

Rickshaw 88.70%, Art iculated Mult i axe l Vehicles 64.95%, Tourist  Cabs 

44.42% & Jeeps 18.83% over previous year.  Category wise Growth of Vehic les 

on Record as on 31.03.2015: Art i.  Mult i axel Vehicles grew at  13.71% as on 

31.03.2015, fo llowed by Motor Cycle at  10.93%, Scooters at  10.44%, Tractor  at  

10.17%, & Car at  9.84% over previous year.   

 

Office wise vehicular growth during the year of 2014-15:  



Latur office has showed maximum number  of regist rat ion o f vehicles i.e.  

37.15% dur ing the year 2014-15 fo llowed by Hingo li at  36.54%, Vashi at  

28.96%, Akluj at  27.76%, Vasai at  25.46% over previous year.   

Office wise Growth of Vehicles on Record as on 31.03.2015:  

Nagpur (East) office has showed maximum amount  of growth in reg ist rat ion of 

vehicles i.e.  45.52% as on 31.03.2015, fo llowed by Vasai at  44.49%, Panvel at  

26.34%, Karad at  22.77% & Akluj at  20.05% over previous year.   

 

Region wise Share of Vehicles:  

 Region wise motor vehicle shown  below.  

Pune is leading the top posit ion in terms of vehic le populat ion at  20.72% 

fo llowed by Thane at  11.29, Nashik at  10.64%, Greater Mumbai at  10.05% and 

Ko lhapur at  9.75%. 



Category wise Share of Vehicles:   

 

Category wise vehicle share  is shown below below.  

Two wheelers contr ibute 73 percent  fo llowed by Four Wheelers which contr ibute 

to  14 percent ,  goods vehic les also contr ibute to  good amount  of 5 percent  and 

other vehicles together contribute about8%. _ With such high growth rates of 

vehicles the product ion o f t yres is go ing to  only increase the number of scrap 

tyres.  So as to  tackle this growth of scrape tyres we need to  come up with some 

environment- fr iendly ways that  will reduce the scrap and not  affect  the 

environment .   

 

Aim:   

To promote Environment-Fr iendly Reuse of Scrap tyres in Archit ecture in form 

of Art  and Recyc ling.  

 

Objectives  

1.  Promoting the use of Scrap tyre as a Building Mater ial.   

2.  To create innovat ive sculptures,  installat ions,  furniture out of scrap tyres.   

3.  To mount  an exhibit ion o f ideal designs using used tyres as raw mater ials.   

4.  To explore creat ive use of scrap tyres to provide raw mater ials usable in 

design o f new products Extending the product’s useful life.  

5.  Planning st rategies for the recovery o f resources a t  end-o f- life,  

facilitat ing reuse, remanufactur ing and recyc ling, and reduc ing waste.   

6.  To create awareness among people o f the potent ial use o f scrap tyres and 

environmental threats if not  disposed of properly.   

 

Scope of Work:  

This pro ject  is mainly based to  Mumbai Metropolitan Region (MMR) and other 

close surroundings,  as this region has the largest  number of motor vehicles as 

compared to  the rest  of the country.  The project  will look into  how scrap tyres 

can be promoted in the creat ion of Sculptures,  Art ,  Installat ions,  Archit ecture 



(Building Construct ion),  Furniture and other day to  day use products along with 

Retreading and Tyre Der ived Fuel (TDF).   

 

Thus serving the purpose o f protect ing the Environment  and Humans from 

hazardous effects of scrap tyres get t ing piled up.  

 

Justification of the Project :   

Tyres that  are simply thrown away and are a ser ious environmental threat .  

Recyc ling and Reuse o f scrap tyres on a global scale can drast ically reduce 

waste yards,  so il and atmospher ic contaminat ion caused by dump yards and 

large scale t yre fires.   

 

Scrap Tyres (A big trouble):  
Report  by the Environmental Protect ion Agency (EPA): Tyres are not  subject  to  

spontaneous combust ion.  

 

However,  as a t yre fire grows in intens it y it  generates higher temperatures,  

a llowing the fire to  spread and the generat ion o f large plumes o f dense smoke 

and other combust ion products.  The pile composit ion affects the rate and 

direct ion o f fire spread.   Fires occurr ing in piles o f who le t yres tend to  burn 

down into the middle o f the pile where air  pockets allow cont inued combust ion.  

 

Fires that  occur in pile o f shredded tyres spread over the surface o f the pile.  

Whilst  some areas around the wor ld are grappling with the harmfu l effects of 

coal fired kilns,  in developing nat ions like India,  t yres with some other 

mater ials made o f rubber are be ing used as a source of energy for kilns giving 

r ise to st ill bigger problems.  

 

Unfortunately t yres provide a cheap and widely available source of energy. Even 

where they are not  the pr imary energy source,  scrap tyres are o ften used as a 

supplement  fuels such as coal or wood because of their  high heat ing value.  



Typically,  1 pound scrap tyre rubber burned provides 15,000 BTUs of energy. A 

single t yre burns for about  50 minutes,  and yields around 25% greater than from 

coal.   

 

However,  the black fumes emit ted from burning tyres contain harmful po llutants 

and heavy metals t hat  stay in t he air and can lead to  acute to chronic health 

hazards.  “fire emissions o f tyr e burning include ‘cr iter ia’ po llutants,  like carbon 

monoxide (CO) and sulphur oxides (SOx).  They also include ‘non-cr iter ia’ air  

pollutants that  are hazardous (HAPs),  polychlor inated biphenyls (PCBs); and a 

few metals like,  nickel,  z inc,  mercury,  chromium, arsenic,  cadmium and 

vanadium.” Non-cr iter ia and cr iter ia po llu tants are believed to cause a 

significant  health effects.   

 

The EPA again tells us: “length and degree of exposure is what  the these health 

effects depend upo which inc lude irr itat ion o f the sk in,  respiratory effects,  

central nervous system depression eyes,  and mucous membranes,  and cancer”,  

and has suggested any unprotected exposure should be avo ided to  these 

emiss ions.  Furthermore,  the uncontrolled tyre burning has proven to  be Sixteen 

t imes more mutagenic – capable of inducing genet ic mutat ion – than t radit ional 

resident ial wood combust ion in a fireplace.   

 

Even more t roubling is the exposure to which children and other at -risk groups 

such as the elder ly,  asthmat ics,  and immune suppressed individuals liv ing within 

these communit ies are inadvertent ly being  subjected.  Pollutants inhaled by 

nursing women are t ransferred to  their babies through the fat  in breast  milk.  

Unfortunately in small villages and other developing areas where tyre-burning 

kilns sustain on the local economy, current  pract ices make widespread and 

longer exposure to  such toxins inevit able.   

 

Wind, earth and tyre The tyre fumes not  only have a negat ive impact  on human 

health but  the pract ice also gives r ise to  water and so il po l lut ion. According to  



the EPA: “for about  1million tyres consumed in fire,  about  55,000 gallons of 

runoff o il po llutes the environment  unless contained and co llected.” I f 

uncontained, this runoff is carr ied away by the rainwater to  local water sources 

contaminat ing them.  

 

The remaining residue: “can causes two major types o f po llut ion; these are 

immediate po llut ion by liquid decomposit ion products penetrat ing so il,  and 

gradual po llut ion from unburned residues fo llowing any water entry”.  While 

burning of t yres cannot  be considered recyc ling, there has been some argument  

around whether it  is worse to landfill t yres or combust  them to recover energy.  

 

On the other hand, in less developed parts around the wor ld environmental 

regulat ions and techno logy o f this k ind rarely exist  to  the same degree,  and in 

the worst  cases cit izens are exposed to the environmental and hea lth effects of 

uncontrolled t yre burning. Decomposit ion Products A wide range o f products of 

decomposit ion are generated dur ing scrap tyre fires.   

 

Many o f these decomposit ion products are character ised in test  burns  and 

inc luding Ash (containing carbon, zinc oxide,  t itanium dioxide,  silicon dioxides,  

etc.)  Sulphur compounds (carbon disulphide,  Sulphur dioxide,  hydrogen 

sulphide) (benzo(a)pyrene, chrysene, benzo(a)anthracene, etc.)  are usually 

detected in o il runoff aromat ic and paraffinic o ils oxides o f carbon and nit rogen 

part iculates Var ious aromat ic hydrocarbons (such as toluene, xylene,  benzene, 

etc.) .  

 

These decomposit ion products are extensive and var ied depend ing on var iety o f 

factors,  includ ing: Tyre type Burn rate Pile size Ambient  temperature Humidity.  

Potent ial Environmental Impact  Uncontrolled tyre fires have major 

environmental impacts,  which inc lude:  

 

Air pollution:  



black smoke and vo lat ile organic compounds are released in t he atmosphere  

 

Water pollution:  

the intense heat  of fire allows pyro lys is o f the rubber to  occur,  which results in 

an oily decomposit ion product .  

 

Unusable Land Space:  

 Tyres are very bulky, and 75% of the space a t yre is a vo id,  so  that  the 

landfilling o f scrap tyres has several difficult ies: Whole t yre landfilling requires 

a large amount  of space.  Because of the above ment ioned difficult ies that  result  

in high costs,  tyre stockpiles have turned up across the country.   

Mosquito Breeding:  

Tyre piles are excellent  breeding grounds for  mosquitoes.   Because o f their 

shape and impermeabilit y o f t yres,  they hold water for long per iods of t ime and 

provide sit es for mosquito  breeding. Tyre stockpiles also cont r ibute to  the 

int roduct ion o f non-nat ive mosquito  species when the used tyres are t ransported 

to  var ious places.  The new species are o ften more difficult  to control and spread 

more disease.    

 

Potential Health Hazards :   

The health hazards of open tyre burning depend on degree and length o f 

exposure.  Fo llowing are few o f the adverse effects of open tyre burning:  

Genet ic Mutat ion,  

Cancer  

Central Nervous System Depression  

Respiratory I llness  

Mucous Membranes  

Irritat ion o f Skin and Eyes    

 

 

Use of Tyre in Architecture:  



For thousands o f years,  housing was built  from found mater ials like stone,  earth 

and logs.   

Today, there are huge mountains o f by-products of our civilizat ion that  are 

already made and are spread all around the areas.  These mater ials can act  as 

natural resources o f the modern humanity.  One o f these major resource is Scrap 

Tyres.  Tyres can be recycled and used as a build ing mater ial.   Although st ill not  

very commonly seen or recognised, it  would be really advantageous to  see this 

mater ial recyc led and taken advantage o f in the construct ion industry.   

 

 Each year,  near ly 30-40 million tyres are disposed o f in India.  Out  of these 

about  only 50% get  used for different  purpose,  leaving about  15-20 million 

scrap tyres to  be stockpiled or landfilled or burnt .  The market  for scrap tyres 

going to increase with t ime.  

 

With such a huge amount  of generat ion of scrap tyres we need to think about  

using it  more efficient ly then it  is being used r ight  now. Const ruct ion Industry 

is one o f the largest  industry all over the world,  and using these Scrap Tyres in 

Architecture as a Building Mater ial could help us  overcome the t rouble o f 

t remendous increase in scrap tyres.   

 

Properties of tyre that make it  a good building material:  

 

Flammability:   

Tyre shreds have a flash po int  of 582º F,  higher than many mater ials used for 

architectural purposes such as wood, paper,  foam, and fabr ic.   

 

Reduces the Carbon footprint  of the st ructure as the amount  of concrete being 

used in the build ing reduces t remendously.   

 

Durability:  

Tyre rubber contains carbon black, ant ioxidants,  and UV stabilizers to enhance 



resistance to wear and sunlight ,  respect ively.   

These character ist ics are independent  of part icle size.  Moisture Absorpt ion: 

Tyres and shreds can t rap water on the surface and in irregular contours,  but  

they are relat ively impervious to  actual absorpt ion.  

 

Temperature Tolerance:  

Tyre rubber is capable o f withstanding a full range of ambient  temperature 

extremes without  undergo ing permanent  property change.  

Some propert ies—like flexibilit y—change as a funct ion o f temperature,  but  this 

change is reversible and repeatable.   

 

Cost effective:  

As the raw mater ial comes from scrap, it  is available very cheaply and 

somet imes even free o f cost ,  as people want  to  get  rid o f it .  Very efficient  for 

earthquake-resistant  st ructures: tyre are made from rubber which has good 

elast icit y and thus a good opt ion for earthquake prone areas.   

 

Provides relatively consistent interior temperatures :   

The tyre walls are a ll filled with rammed earth which acts as a thermal mass and 

does not  allow much temperature var iat ion ins ide the st ructure.  

 

Low Maintenance:  

tyres are made to withstand harsh enviro nmental and physical cond it ions like 

heat ,  wear and tear.  Once they are scraped out  and used as a building mater ial 

there is hardly any condit ion that  can make them loose their st rength.   

 

Builds passive-solar residences   

St rong, durable & flexible  

 

Where all can Tyres be used??   

Walls Foundat ion Window Frames and Vent ilator openings Floor ing Roofing 



Steps Landscape Furniture ( Chair,  Table,  Bed, Sofa and many more) Double 

Façade Retaining Walls Boundary Walls Pergo la Chandeliers Planter Box 

Storage Boxes Children Playing area Sculptures Installat ions Parking Spaces 

Embankments Pathway  

 

Types of Construction:   

Rammed-Earth Construct ion  Rammed-ear th homes are designed to  maximize 

energy-efficiency, remaining relat ively warmer in the winter months and coo ler 

in the summer months.   

Recyc led automotive tyres filled with compacted earth form rammed-earth 

br icks and are used in place o f t radit ional concrete framing. Soil is t ight ly 

packed into  the frame o f the t yre,  with a cardboard sheet  placed across the base.  

A typical 2,000 square- foot  home uses 1,000 scrap tyres on average. Small gaps 

in the frame, because the t yres being round, are filled with recycled mater ials,  

typically aluminum cans or bott les and adobe.  

 

 

_ _ _ _ Tyre-Bale Construction  

An a lternat ive o f rammed-earth tyre br icks is t yre-bales are being used recent ly 

as a way o f ut iliz ing scrap resources without  the intense labour of packing 1,000 

tyre br icks.  A tyre-bale is  a square br ick of approximately 100 compressed 

tyres,  weighing about  2,000 pounds.  Build ing with t yre bales uses thousands o f 

compressed tyres,  much more than standard rammed-earth br icks.   

 

They are stacked as oversize br icks to  frame the outside walls o f the building. 

After the walls o f rammed-earth and tyre-bale walls are smoothed with earth,  

they are finished with layers o f plaster.  _ _  

 

Continues Access to scrap tyres?   

The tyre product ion in financial year 2015-16 was 152.03 million,  and with 

CAGR of around 10% these numbers are going to  in increase drast ica lly every 



year.   

The highest  CAGR was 22% in year 2010-11 which saw increase of 20 million 

tyres in a sing le year.  In Country like India which is heated up all year round 

and has rough roads,  the average life o f a tyre is not  more than 3 -4 years.  On an 

average every year about  10-15 % of t yres get  scraped out of the total 

manufactured. That  amounts to about  22.5  

 

million scrap tyres every year which is  about  62,000 tyres every day. These 

scrap tyres can be co llected by the co llect ion centres and then t ransported to the 

desired locat ion. The fo llowing are be two opt ions in which we can have access 

to  these t yres on regular basis: _ There are about  20-25 scrap tyre co llect ion 

centres in Mumbai,  Pune, Nashik and Thane all together,  which co llect  tyres all 

year round as and when they get  and they already have tons of t yres with them.  

 

They provide t yres as and when required with rate of Rs.  4 per kg in o ff season 

and about  Rs.  8 per kg in peak season. Tyres can be co llected from these centres 

as per requirement  or on a contract  basis of a part icular t ime per iod. The second 

opt ion can be put t ing up independent  collect ion and storage centres at  var ious 

localit ies and making people aware that  scrap tyres are purchased at  a good 

amount .  So here eit her costumers will d irect ly drop off t heir scrap tyres by 

themselves or the garages will g ive away the tyres they have with them.  

 

This way the pro ject  will be totally Independent  of any exter ior source.  A 

new set  of guideline is being prepared by the government  to manage waste tyres 

that  will put  a large part  of the onus o f tyre disposal on tyre companies as well 

as dealerships.   

 

According to  the draft  in the Waste Tyres Management  Rules 2017, t yre 

companies have been asked  to prepare and also execute an 'integrated waste 

tyre management  plan' which should necessar ily include "operat ional 

mechanisms for the co llect ion and disposal o f waste tyres equiva lent  to  it s 



annual product ion and/or import  quant it y".  In other words,  tyre makers will 

need to  fo llow through with t heir own waste management  plan and comply with 

it  within a given t ime per iod of t ime.  

 

In such case contracts can be made with the tyre manufactur ing companies for 

cont inues supply o f waste tyres that  they are generat ing, which will a lso reduce 

their work. Any o f the above methods could be applied to  gain cont inues access 

to  scrap tyres or if required combined methods could be used at  same t ime.  

 

Site Selection Criterion :   

As the pro ject  is Inst itut iona l cum Industrial,  the Transit  connect ivit y plays a 

very vit al ro le for select ion o f the sit e,  and due to  the industr ial funct ions o f 

project  the site would be preferable around or in the Industrial Zone.  

 

The inst itut ional sect ion will be cater ing to  numerous people throughout  the 

year t ravelling from var ious parts of the cit y,  state and country.  So it  is very 

important  to locate the sit e at  a place which will have good rail and road 

t ransport  in the very vic init y o f the sit e.   

For the industr ial sect ion, t ransportat ion of raw mater ial is  a core concern.  As 

the raw mater ial will be t ransported from areas like greater Mumbai,  Thane, 

Pune and Nashik.   

Connect ivit y these locat ions to  the site will p lay a vit al ro le.   

The Site:  

Location :   

2/1/B, TTC Industr ial Area,  MIDC, Turbhe  

Landuse:   

Industr ial Zone  

Site Area :   

1,75,000 Sqm _ _  

 

Locat ion Map Site Just ificat ion: The Proposed site is located at  the arr ival po int  



to  the cit y.  The site is utmost  to  the centre of the areas that  it  will be get t ing it s 

raw mater ial from.  

 

It  has frontage o f Mumbai-Pune Highway,  Sion-Panvel Expressway, and 

Thane-Belapur Road. The Mumbai-Pune highway and Sion-Panvel expressway 

have exit  Po ints at  about  100 m away from the site.  The Site also has good 

connect ivit y with Nashik via Nashik-Mumbai Highway and Mumbai-Agra 

Expressway (NH-160).   

 

Juinagar Railways Stat ion is at  a distance of 500m while Sanpada is at  1km. _ 

Connect ivit y to  the Site _ Site Loact ion Strength: The proposed site is very well 

located at  the arr ival po int  to  the cit y.  The edges of the site a re defined by 

Mumbai-Pune Highway, Sion-Panve l Expressway, Thane-Belapur Road and 

Service roads on 2 sides.   

 

Opportunit ies: Proposed site lies on emerging Growth Vector.  The site is big 

enough to  create it s own Micro Climate.  Service Roads on 2 sides,  g ives chance 

for mult iple Entr ies.  Weakness: The sit e being in Industr ia l zone which is near 

to  the resident ial zones can be a cause of concern.   

 

S ite Analys is: _Sit e Vicinit y _Sit e Neighborhood _ Natural-Man made Features 

_ Built  Open Space _ Land-use  

 

Tyre Re-treading:  

Retread, also known as "remold" is a re-manufactur ing process for t yres that  

replaces the t read on worn tyres.  Re-t reading is applied to casings of spent  

tyres that  have been inspected and repaired.  When tyres become worn, they can 

be restored with new t read. There is not  much difference in qualit y between new 

and recapped tyres.   

 

Many tyres can be ret readed a few number  of t ime, t ill the casing has the 



required st rength,  thus result ing in delay of the the landfill d isposal o f the tyres 

helping our environment  enhance through recycling. Large t ruck tyres are 

typically recapped as part  of a rout ine tyre – management  program. There are 

two reasons why re-t reading is preferred,  First ly t he low cost ing to  ret read the 

tyres makes it  a cost  effect ive measure for  modern tyre-management .   

 

Secondly,  precured ret read tyres are supposed to  have higher mileage return 

than new tyres.  This means more cost  savings for the wise fleet  managers.  This 

turns to be very t rue on specia lt y wheels that  prove to be very cost ly to  replace.  

The Re-t reading Process: Init ia l Inspect ion: This inspect ion has to  be done so as 

to  ver ify that  the casing acceptable for re-t reading using a thorough process o f  

inspect ion o f each  tyre inside out.  This process also helps to  ident ify if the 

tyre has any injur ies and determine whether it  is repairable.   

 

Reject  or approve the casing for processing. Buffing: The tyres received for 

re-t reading are worn out  and damaged. The injur ies to  the tyre need to  be 

removed after init ia l inspect ion. Buffing is done to  prepare worn out tread 

surfaces o f the t yre to  receive a new t read. The old t read design is removed to  

provide the casing with the necessary dimensions and surface texture.   

 

_ The Buffing Machine Tread Preparat ion and Building: In process o f buffing 

new t read rubber is applied to the buffed and prepared casing. An uncured 

so lut ion that  develops the bonding between new or premolded t read and casing 

is applied to the casing. Premolded or new t reads are cut  to the perfect  required 

length,  applied and splice on the casing.  

 

_ Tread Preparation (Curing):  

 In the mould cure process uncured t read compound is applied as a st r ip direct ly 

to  the cas ing. Enveloping: In the premold process the uncured cushion 

compound has to  vulcanize while the premolded t read has to  be kept  in posit ion.  

Therefore the t yre is put  into  an envelope which presses it  through a vacuum 



system, the premolded t read uniformly on the cushion and casing.  

 

_ Enveloping Vulcanizing: In the process of cur ing specified heat  and pressure 

is applied over a per iod o f t ime to  unvulcanized rubber so that  the rubber is 

cured to the best  point  of phys ical propert ies and maximum adhesion to  the 

surrounding e lements.  Enveloped tyres are put  into  an autoclave whereas in the 

moulded process the t yres are cured in proper tyre moulds.   

 

_ Electr ic Chamber for Vulcanizat ion Final Inspect ion: In this t yre is passed 

through a thorough inside out  visual inspect ion to insure a qualit y.  It  is made 

sure that  the tyre meets all government  regulat ion. Some ret readers also use 

inst rumented inspect ion like X-ray, shearographie or High pressure tester.  

Unacceptable t yres are rejected and scrapped. Retreads are extremely 

environmentally fr iendly.  

First ly,  the product ion of a ret read saves substant ial amounts o f fossil fuels.  In 

fact ,  the manufacture of a passenger ret read requires 4.5 gallons less o il t han a 

new tyre.  

Secondly,  ret readed tyres are so ld almost  exclusively that  are manufactured 

within t he very same terr itory it self,  which means they need not  be shipped from 

the other side of the world,  unlike many budget  new tyres,  a high proport ion o f 

which are manufactured in China and other Far East  countries.  

Retreading is also  one of the the best  pract ical environmental opt ion for tyre 

recycling.  Every new ret read done means one less new tyre saving in it s natural 

resources.   

 

I t  also means that  less tyres ult imately have to  be burned, thereby reducing 

pollut ion. The ret readed tyres life is almost  equivalent  as o f the new tyre.  But  

the expense o f ret reading is only 45 to  50% cost of the new tyre.  _ Plan of 

Retreading Centre  

 

Tyre Artist and Sculpture: Mick Davis   



About  the Art ist :  He is an art ist  liv ing and working near Dingle,  Ireland.  For 

years he worked pr imar ily with stone.  As a regular  cyclist  with an int erest  in 

recycling he was concerned about  the hazardous issue of recycling tyres.   

 

In Apr il 2014 Mick began exper iment ing and creat ing scu lpture from old 

tyres.   He uses a welded steel st ructure to build up the t yre form on.  Str iving 

for a c lass ical elegance while explorat ion of the human form has been the 

lifelong theme running through his artwork. Using tyres,  a new and or iginal 

medium, he combines a classical st yle with a contemporary take,  to facilitate a 

wider appreciat ion o f this unique art  form.  

 

   

 

His hope is that  through his sculptures he can showcase an alternat ive way o f 

thinking when it  comes to  recycling tyres.   

 

His working method:  
For making his sculptures out  of scrap tyres,  he fir st  makes the skeleton o f the 

sculpture that  he is making, using welders.  He cuts the tyres of the r ims using 

knife.  He then places t yres ins ide and outside of the welded steel skeleton and 

screw them together.   

 

The Steel frame ho ld the t yres so lid ly together,  and this gives him a so lid hard 

base to  work up the shape that  he is making. He uses a lot  of scissors,  blades 

and knives to cut  and shape the t yres and also a lot  of screws and screw gun. He 

also uses spray paints to  finish o ff his sculptures somet imes.   

 

He most ly uses bicyc le t yres for his work, unt il and unless he is making 

something big in size then he uses car t yres.  The shopkeepers are glad to give 

away their t yres to the art ist  because if not  they have to  pay money to get  rid of 

the scrap tyres.  He co llects the t yres from the shopkeepers every few weeks.  He 



has his own workshop where he carr ies out  all his art ist ic creat ions.   

 

Not  much space is required for do ing this.  If the sculptures that  a re to  be made 

are humongous in size or are to made in larger quant it ies at  same t ime then the 

space required would be bigger in size.  He says t hat  the space should be we lit  

and vent ilated due to  the fumes while welding work.  

 

Over all t his work of making sculptures out  of scrap tyres is  not  as difficult  as it  

is considered and is independent  of size of t he space available.  Contact  

Informat ion: Website: ht tps://www.mickdavissculptor.com/ Phone: Tel: + 353 

877606 798 E-mail: mickdavisoz@gmail.com Photos of his Workshop: .  _ _ _ _ 

_ _ Some o f his Finished Sculptures: _ _ _ _ _  

 

 

 

Use of Scrap tyre for Industrial Fuel:  
Tyre Der ived Fuel (TDF) Convent ional use of t yre as industrial fuel is through 

Combust ion or direct  burning in the kilns.  Waste tyres can be used st raight ly as 

fuels in the incinerators.   

 

By incinerat ion o f the scrap tyres elect r ical power can be generated.  The init ial 

cost  of this process. is very high and after processing it  a lso  causes a lot  of 

pollut ion. The major drawbacks for this process are: no mater ial improvement ,  

need for flue gas cleaning, large capit al cost , CO2 emiss ion, high operat ing 

costs.   

 

In the recent  years a newer method has been developed to  derive fuel from waste 

tyres,  and this method is much more efficient  and economical and environment  

fr iendly than convent ional combust ion. This process is called Pyro lys is.   

 

What  is Pyro lys is?  



 Chemical decomposit ion o f an organic ma terial at  e levated temperature in 

the absence of oxygen or any other reagents,  except  possibly steam. Is 

known as pyro lysis.  

 

The waste tyres are fed in the hor izontal batch reactor 10T capacity at  a t ime as 

shown in figure and heat  is supplied by mean o f oil and somet imes by wood  and 

this all takes place under controlled condit ions o f temperature and pressure.  The 

process takes place in  absence o f oxygen and it  a lso converts in to  vapour and 

gases.  These vapour and gases come in to  separator where heavy o il fract ion is 

separated from gases.   

 

_ The Batch Process:  

The waste tyre are fed into  the reactor vessel and init ia l heat  with gas,  wood, oil 

or coal under controlled condit ions of temperature and pressure.  The process 

br ings about  the required  mo lecular rest ructur ing o f the rubber and it  converts 

into  the vapors and gases.  This vapors and gases come into vapor gas separat ing 

tank.  

 

Then, these vapor ized gases are then passed through the heat  exchanger and 

convert  vapor into  liquid form as t yre o il.  Dur ing this process we also get  pyro 

gases,  this gases most  of the t imes are used for heat ing reactor and excess 

gasses are burnt .  Dur ing this same process,  carbon black and steel are also 

generated.  The heat  exchanger use swater for cooling as a condensing med ium 

and this water is re-circu lated through process.   

 

The carbon black is pulled out from reactor and put  into  packing bags.  The o il is 

automat ically co llects in t he machine storage tank. At  the end steel wires are 

pulled out . Pyro lysis by product  details:  

Fuel Oil (40% - 45%):  

Pyro lys is o il is  the major component  of the process o f pyro lys is which has got 

many commercial uses.   There are 2 t ypes of o il we get  from this plant ,  one is 



normal t yre o il and other is heavy o il.  The final percentage o f oil is 40 to 45% 

in the recycling o f t yre pyro lys is process which is used as a fuel  component  for 

heat ing in fire chamber.  Pyro lys is o il have flash Po int  between 66° C. Purest  

qualit y o f pyro lys is o il equivalent  to  industr ial d iesel: selling pr ice equiva lent  

to  industr ial d iesel light  diesel o il (LDO).  

 

Carbon Black (30% - 35%):  

Carbon black is the 2 n d major product  of the process o f pyro lys is .  It  is about  30 

to  35 percent  of the total products.  It  is used as co lor ing agent  in many pigment  

industr ies and also as st rengthener in rubber. .  carbon black produced by 

pyro lysis has got a very compet it ive pr ice  as compare to  petroleum carbon 

black, so  this carbon black is an economical opt ion over the petroleum carbon 

black.  

 

_ Steel Wire (10% - 15%):  

Steel wire is the 3 rd product  of the process of pyro lys is which is available abou 

10 - 15%. Waste t yres also contain fibers.  Shredded tyres ma inly contain o f the 

steel and somet imes the major it y o f the fiber is removed. The steel wire can be 

separated from the carbon black with magnets for recycling after pyro lys is 

process & so ld to  the steel t rader.   

 

Pyrolytic Gases (About 10%):  

The final product  that  we get from pyro lysis is t he Pyro lyt ic gases.  The amount  

of gas generated is near ly 10%. Methane is the main component  of all the gases 

(CH4),  this gas cannot  be condensed and stored. This  gas is used to  heat  the 

reactor and other heat ing applicat ions.  Advantage of Pyro lys is: scrap tyres and 

plast ic are the main raw mater ial for pyro lys is plant  which are abundant ly 

available in any part  of the wor ld.  The raw mater ial is cheaper.   

 

I t  is very feasible techno logy with a really small amount  of investment ,  high 

availabilit y o f raw mater ials,  short  recovery per iod .  100% recycling of waste 



tyres takes place and no disposable mater ials are left  at  the end of the process.  

The output products have great  demand in  today’s market .  No catalyst s are 

being used in t his machine dur ing process.  It  is a po llut ion free process.   

 

Scope of the Output Products of Pyrolysis  

 

Pyrolysis Oil (Industrial Fuel Oil) :    

The major product  of this process is the pyro lys is o il.  The o il that  is der ived 

from the process it s density lies between LDO (Light  Diesel Oil) & FO (Furnace 

Oil).  LDO density is around 0.85 to 0.89 gm/cc at  27 degree cent igrade.  

Calor ific Va lue – Approx. 10500 kcal/kg. FO density is around 0.95 to  0.97 

gm/cc at  27 degree cent igrade.  Calor ific  Value - Approx.  

 

10500 kcal/kg. Pyro lys is Oil density is around 0.89 to  0.91 gm/cc at  27 degree 

cent igrade Calor ific Value - Approx. 10500 kcal/kg. The o il is  equiva lent  to  

Furnace Oil which is used as industr ial fuel in many industries.  Scope of the 

pyro lysis o il-  Normally Steel Industr ies consume about  2000 lit ers o f Furnace 

Oil.   

 

Furnace Oil rates are var ies around from 40 to  50 Rs/ lit re Pyro lys is Oil rates are 

always less than Furnace Oil and are around approx. 30 to  40 Rs/ lit re 

Calculat ion- I f manufacturer is using Furnace Oil.  Daily consumpt ion o f o il is  

aproxx 2000 liters Furnace Oil Rate- 50 Rs per lit re Input  Fuel Cost - 2000*50 = 

1,  00,000 Rs. I f manufacturer  is using Pyrolys is Oil.   

 

Daily consumpt ion of o il-  2000 lit ers Furnace Oil Rate- 40 Rs/ lit re Input  Fuel 

Cost - 2000*40 = 80,000 Rs. Saving o f 20,000 Rs/day. Total monthly saving - 

20,000*25= 5,  00,000 Rs Total year ly saving - 20,000*300= 60, 00,000 Rs. 

Hence many industry now started to  the use o f  pyro lysis o il instead o f furnace 

oil,  just  because it  saves  huge amount  of input  cost .  

 



Applications of pyrolysis oi l:  

Used in the industr ies where burning process is required.   

1.  Most ly use in Hot  Mix plants  

2.  Steel Industr ies.   

3.  Rolling Mill Industr ies.   

4.  Chemical Industr ies.    

5.  Used in the Bo ilers for the heat ing purposes.   

Potent ial Buyers-  

1.  Manufacturers of above ment ioned industries.   

2.  Traders.   

 

Carbon Black  

 

This carbon black is o f lower qualit y as it  has around 10% of ash content  in it ,  

as a result  it  is used in manufactur ing lower grade qualit y products.  Carbon 

Rate- approx. 1 to  2 Rs per kg. App licat ions where carbon black is used:  

1.  in steel industr ies for burning process.   

2.  in footwear industr ies to  make rubber so les.   

3.  Used in po lish industr ies.   

4.  in ink industr ies.   

5.  in co lour industr ies as pigment .   

6.  Used by t raders to  mix with higher grade carbon.  

7.  Used in Iron industr ies.   

 

Potent ial Buyers-  

1.  Manufacturers of above ment ioned industries:  

2.  Traders.   

3.  Steel Wires- steel wires can be easily so ld out  to  scrap shops.  Steel Wire 

Rate- approx. twelve to  fift een Rs/kg.  

4.  Heavy Oil- This o il is o f less quant it y at  around approx. 50 to  100 lit ers.  

Heavy o il Rate approx. nine to  twenty four Rs per lit er  Rates depends on 



the locat ion where so ld Road Construct ion Industr ies rate would be 

approx. 10 Rs/kg.  

5.   

2.  Auto Garage rates would be approximately around. 9 to  12 Rs/ lit re.   

I t  can also be used this as a paste on wood so that  wood can catch the fire fast .  

And as a result  consumpt ion of wood is also decreased. Regarding Po llut ion-: In 

this process there are 3 important  points where chances o f po llut ion increases.   

 

 

1.  Treatment of gas generated due to burning of wood for initial heating :  

Smoke Handling System- It  is known as smoke scrubber system which is 

placed at  the top of the cover o f reactor.  

 

In this process the smoke generated dur ing the burning of wood or coal is 

absorbed by the blower and that  gas is t reated with water wherein the carbon, 

wood and ash part icles are co llected in the block & white smoke which is pure 

smoke is emit ted out  of the chimney.  

2. Pyrolytic gases treatment : 

Pyro lyt ic gases are generated dur ing the process out  of which 80-85% are reused 

for the heat ing o f the reactor & remaining 15 to  20% gases are burned o ff 

separately in the burning room avo iding pollut ion.  

 

3.  carbon Collection from the reactor:  

 In this process the direct  out let  is given to  collect  carbon. Installat ion o f a pipe 

is required to  collect  carbon and then this carbon is filled in carr iage bags,  and 

thus result ing in non exposure of carbon in the atmosphere.  and avo iding 

pollut ion due to  carbon. Technical Specificat ions for a 10 Ton Plant : 10-tons per 

day _ _Sr.   

 

No _Details  _Specificat ion _ _1 _ Equipment  Model _DBM/10/01 _ _2 _ Raw 

Mater ials _Waste Tyres & Plast ics _ _3 _ Reactor Type _ Horizontal Rotary _ 



_4 _ Reactor Size _2600*6600 mm _ _5 _ Cooling Type _Water Cooled- Ce ll & 

Tube Type Condensing System _ _6 _ Heat ing Type _Direct  Heat ing _ _7 _ 

Heat ing Mater ial _Wood, Coal,  Gases,  Oil etc _ _8 _ Required Power _30 HP _ 

_9 _ Working Pressure _0.05 to  1 Bar _ _10 _ Control System _0.4  

 

rpm _ _11 _ Reactor Rotat ion Speed _Computer ized PLC / Manual _ _12 _ 

Reactor Weight  _Approx. 12 Tons _ _13 _ Machine Weight  _Approx. 40 to 42 

Tons _ _14 _ Process Timings _24 hours/batch* _ _ Land, Power,  Water and 

other important  Requirements for a 10 Ton Plant : Open Land: 1500 – 2000 SqM 

It  includes space for machine area,  storage area and o ffice Space.   

 

Covered Area: Machine area: 30 x 85 = 2550 SqFt  Storage area: 40 x 90 = 3600 

SqFt  Power Requirement : Power Requirement : 25 HP Gen-Set  Requirement : 30 

KVA Water Requirement : 1ooo lit ers per day Labour Requirement : Skilled 

Manpower: 1 Unskilled Manpower: 5 Init ial Burning Fuel Requirement : Wood: 

800 – 1200 kg Coal: 700 – 800 kg LPG Gas: 500 – 600 Kg Oil: 300 – 400 Liters  

 

Earthship Biotecture:  
A sustainable building must  make use o f local ( indigenous) mater ials,  those 

‘naturally’ in t he local area.   

These mater ials and the techniques needed for using them need to  be accessible 

to  the common man in terms of pr ice and skill required to  use them. P r imary 

Building Block: The most  important  st ructural build ing component  of an 

Earthship is t yre filled with compacted earth to  form a earth rammed br ick 

encased in steel belted rubber.  This earth br ick and the result ing bear ing walls it  

forms are virtually indestruct ible.   

 

Aluminum cans and Glass/ Plast ic bott les:  These act  as lit t le br icks and are a 

great  and simp le way to  build inter ior,  non-st ructural walls o f the st ructure.  

Walls made o f Aluminum can make very st rong walls.  The lit t le br icks create 

cement-matrix which is very st rong and very easy to  build.  Bot t les  create 



beaut iful co loured walls through which the light  shines.  

 

The Nature of these Mater ials In keeping up with the design and performance 

requirements o f an Earthship,  the nature of t he bu ilding mater ials  to  be used for 

an Earthship must  have certain character ist ics established. These character ist ics  

hsould align with,  rather than deter iorate,  the environment  of our planet .  The 

character ist ics and requirements descr ibes the nature of the ideal 'bu ilding 

block ' for construct ion o f the the most  ideal build ing for resident ial and 

commercia l applicat ions.   

 

Many convent ional building mater ials that  are used around in past  few years 

sat isfy one or two of these character ist ics but  no convent ional mater ials sat isfies 

all o f them. _ _ Indigenous: Mater ials are found a ll over the planet .  Shipping 

mater ials for long distances is not  sustainable and uses excessive amounts of 

energy. In order to  make the Earthship easily accessible to  the common man and 

to  maintain a low impact  on the planetary energy sit uat ion, a "building block" 

found a ll over the globe would be required.   

 

Able to be fashioned with a very lit t le or no energy: I f any building mater ial is 

found that  is indigenous around many parts of the planet  but  it  requires a huge 

amount  of energy to  fashion into  a usable form, then it  would not  be sustainable 

and not considered. The main build ing materials for an Earthship should require 

lit t le or no manufactured energy to  fashion it  into  use.   

 

Wood is light  and porous these qualit ies of wood make it  a  unsat isfactory 

build ing mater ial.  This is  not  to  ment ion the fact  that  t rees are our source of 

oxygen. For build ing st ructures that  will last  without  chemicals,  we need to  look 

around for mater ials which have potent ial durabilit y as an inherent  qualit y 

rather than t rying to  add on durabilit y.   

 

S ince any earthquakes invo lves a hor izontal movement  or shaking o f the 



st ructure,  this suggests a mater ial should have res ilience or capacity to  move 

with this shaking. Br it t le mater ials like concrete,  break, crack and fracture.  in 

such scenar io  ideal st ructural mater ial for  dealing with this kind s of s ituat ion 

should have 'rubbery' or resilient  qualit y to  it .   

 

This kind of mater ial used, will a llow movement  without  failure.  Low specific  

skill is requ ired: I f these mater ials are easily obtainable t hen the housing are to 

be t ruly accessibly to  the common man they must ,  by t heir very nature,  be really 

easy to  learn how to assemble.   

 

The nature of the mater ials that  are used in building an Earthship should allow 

for assembling skills to  be learned in a matter of hours  and not  years.  These 

skills need to  t  be so basic enough that  any specific talent  is not  required to  

learn them  

_ Why Earthship:  
Brilliant Water Recycling :  

Even the most  ar id o f climates around the planet  can provide enough water  

needed for daily use through only a rain-harvest ing system. The ent ire roof o f 

the Earthship st ructure funnels rain water to  a cistern,  which pumps it  to  sinks 

and showers when needed. this t  ‘grey water’ is then pumped into  the 

greenhouse for purpose o f water ing the plants.   

 

The water is pumped up to the bathrooms for use in the toilets ,  Aft er it  is 

c leaned by the plants.  After it  is flushed, the now ‘grey water’ is pumped to  the 

exter ior garden where it  is used to  water to  non-edible plants.  _  

Warmth & Shelter  

The most  amazing piece o f engineer ing in  the Earthship is their abilit y to  

sustain comfortable temperatures year round.  

70° Fahrenhe it  (22° Cels ius).This phenomenon is the result  o f the so lar heat  

being absorbed and stored by ‘thermal mass’ — or tyres f illed with earth,  which 

make up most  the st ructure of the Earthship.  The thermal mass which acts as a 



heat  sink, releasing and absorbing the heat  it  when the int er ior cools or heats up, 

respect ively.   

 

The large greenhouse windows infront  of the house always face south so as to  

allow the sun to heat  up the thermal mass throughout  the dayt ime Energy So lar 

panels t hat  are placed on the roof and the opt ional wind turbines provide the 

Earthship with all o f the requ ired power.   

 

Cheap Earthship are extremly economical than convent ional houses.  The most  

basic Earthship can cost  aabout  $7000 (The Simple Survival mode l) and the 

most  glamorous mode l can cost  around $70,000 and up, depending on how 

flashy the owner wants to  be with his decorat ing.  

 

With t hese cost  opt ions,  Earthship can easily fit  the needs o f each t  and 

everyone — from the least  pr ivileged to  the most  worldly.   Made o f recyc led 

mater ials most  of the mater ials used to  build an Earthship are recycled.  For 

starters,  the st ructure is built  with scraped tyres filled with earth.  Tyre Building 

Code ,Build ing Code developed for bear ing and retaining walls that  are made 

from earth rammed tyres.   

 

The aim o f  Earthship Vo lume  is to make this concept  phys ically available to  

all the owner and bu ilders.  If thses methods put  forth in these books are 

fo llowed proper ly,  it  would result  in a  very “substant ial liv ing module.”.  This 

is t rue of any building technique. This is  the reason for having building 

inspectors.  These building inspectors have a code (the Uniform Building Code - 

UBC) to  fo llow.  

 

This code provides cr it er ia for  that  is helpful to  an inspector to  relate to  in 

determining whether a part icular building technique is being executed proper ly 

or not . The purpose of this building t  code for bear ing and retaining walls that  

are made from earth-rammed tyres is to  provide that  same kind o f cr iter ia for an 



inspector to that  will be helpfu l re late to  in determining whether a t yre building 

is being executed proper ly or not . Any building technique can be executed in a 

competent  manner or an incompetent  manner.   

 

Tyre bear ing walls and the per ipheral details are no t  an except ion eit her.  The 

walls are the only aspect  of a t yre build ing that  is significant ly unconvent ional.  

The roof and the floors are made out  of convent ional mater ials and are covered 

by the exist ing Uniform Build ing Code. Therefore a thorough presentat ion o f the 

standards that  can be used for bear ing and retaining walls made from automobile 

tyre casings rammed with earth will be used as a guide to those whose job it  is 

to  inspect  t yre buildings for st ructural integr it y,  safety and qualit y.  

 

1.  TYRE SIZES USED IN BEARING & RETAINING WALLS 

Automobile t yres come in var ious sizes like 13”, 14”,  15” and 16”. These 

sizes are related to  the radius o f the t yre,  13” t yres being the smallest  tyres 

used in a bear ing or a retaining wall and 16” tyres being the largest .   

 

2.  TYRE WALL AS FOUNDATION 

In this t yre wall is a lready wider than its required foundat ion, it  becomes a 

mono lit h which is  both foundat ion and wall .   

A. The fir st  course of tyres o f any tyre wall must  be proper ly leveled and dug  

deep into  undisturbed so il that  if free o f organic surface mat ter like t ree roots or 

biodegradable substances or plants.   

B. first  course of t yres need to  be as large in diameter as or larger in diameter 

than any other tyre in the wall.  No tyre must  appear in a wall which larger in 

diameter than the t yres on the ground level o f that  wall.   

C. Tyre walls over six courses high must  have a ground course o f t yres 15” or 

larger exclusive ly.   

 

3.  COURSING 

A. All t yre walls must  use staggered running bond coursing.  



B:  Joints between tyres on any o f the course should t  be aligned with the 

central part  of all t yres on courses above and below. Non o f the jo int  between 

tyres on any given leve l may align with any jo int  on the levels just  above or 

below.  

 

4.  HALF TYRE TECHNIQUES  

A. CONCRETE HALF TYRES 

Concrete half t yres must  use a mix o f 3 parts cement -4 parts sand-5 parts gravel 

with engineer ing fibers.  In which concrete  half t yres are most  substant ial half 

tyre method, they will be spec ified in some situat ions by the architect .  All two 

story t yre wall applicat ions will use concrete half t yres.  

B. RAMMED EARTH HALF TYRES 

Rammed earth half t yres are made by cut t ing a t yre in ha lf and leaving tabs on 

the sides to  screw into the adjacent  tyre.  Rammed earth half t yres can be used 

only in t yre walls five courses high or less and never at  the end o f a wall.   

 

5.  BEARING WALLS 

A. Bear ing walls which are built  from earth rammed tyre should fo llow art icles 

1 to  4 of this code.  

B. All bear ing walls that  are built  from earth rammed tyre must  have a 

cont inuous bond beam o f concrete.   

C. All bear ing walls eight  courses or higher for their ent ire length built  from 

earth rammed tyre  should have a cont inuous bond beam that  connects to  a 

cont inuous bond beam on adjacent  non bear ing tyre walls.   

 

6.  RETAINING WALLS A.  

All retaining walls which are built  from earth rammed tyre should be stepped 

back or lean into  the earth that  they are retaining.  

 

7.  FREE STANDING WALLS 

DEFINITION - Any wall not  t ied into  the roof st ructure of a building.  



A. the free standing walls over the height  of 2 courses high that  built  from earth 

rammed tyre should have cont inuous arcs that  are built  into  the design o f wall.  

These wa lls should not  be st raight  for any distance.   

B. Free standing walls t hat  are built  o f ear th rammed tyre should not t  be over 5 

courses high.  

 

8.  PLATES AND BOND BEAMS 

A. All t yre walls that  are integral part  of the roofed st ructure should have a 

cont inuous concrete bond beam. This bond beam should be anchored to  the tyre 

wall with half inch anchor bo lts set  in concrete every other t yre or 1/2" rebar 

dr iven down through three courses of t yres and bent  over the top of the wood 

plate or set  in the concrete bond beam.  

B. Concrete bond beams shall be a minimum of 8"deep x 8"wide and have two 

pieces o f 1/2" rebar cont inuous.   

 

9.  OPENINGS IN WALLS 

A. The openings made in walls o f earth rammed tyres shouold have half concrete 

blocks on both sides o f opening.  

B. The concrete bond beam that  isspanning over the opening should be increased 

in thickness by a at  least  of 8".   

This extra thickness shoul extend on both side o f the opening a at  least  of 2 '-4" 

and should set  on and be anchored to  a concrete bear ing block that  is equivalent  

in thickness to  the tyre coursing height .   

 

10.  TWO STORY  

A. A cont inuous 9" deep x 2 '-0" wide concrete bond beam must  be place at  each 

floor level.   

B. All t yres on the fir st  level should be 15” or larger.   

C. All t yres on the second level should be 14” or smaller.   

D. All blocking must  be made o f concrete.   

E.  All vo id packing on the fir st  floor level walls must  be made o f concrete.  



 

11.  LENGTH OF WALLS 

A. There is no limit  to  for  length o f earth rammed tyre walls,  since rammed 

earth t yre walls are not  made of a r igid mater ial that  is sensit ive to  expansion/ 

contract ion cracks.   

 

12.  HEIGHT OF WALLS 

A. The maximum height  that  straight  earth rammed tyre wall which is  integral 

part  of a st ructure with a roof or floor load is 10 feet .  At  this  height  a concrete 

bond beam needs to  be installed.   

B. The maximum height  that  a circular earth rammed tyre wall which is integral 

part  of a st ructure with a roo f or floor load is 12 feet .  At  this height  a concrete 

bond beam must  be installed.   

 

13.  LOADING OF WALLS: 

A. Loading on earth rammed tyre walls must  be dist r ibuted loading only from 

jo ist s,  beams or rafters that  are set  on a cont inuous concrete bond beam.   

B. so ils bear ing capacit y  determines l imits of evenly dist r ibuted load, an earth 

rammed tyre wall can accept  that  the earth rammed tyre wall is set  on.   

In cases where t  an earth rammed tyre wall is set  on rock or a concrete 

foundat ion which is more swider than the tyre wall it self and more than typical 

roof or second story loading is des ired,  the bear ing capacit y o f the t yre wall will 

be determined by a licensed architect  or engineer.    

 

14.  FILL OF WALLS: 

A. Earth rammed tyres walls  rammed wit h any type o f clay,  earth,  sand.  

B. All t yre casings need to  be packed t ight  to  90% compact ion with a 6” to 9” 

sledge hammer. Soft  spongy tyre packing is not  acceptable.    

 

15.  VOID FILLING: 

A. All vo ids between tyres in earth rammed tyre walls must  be packed so lid with 



mud in a four coat  procedure.   

 

16.  EARTH CLIFFS:  

A. All Earth cliffs shall be 12" minimum from an earth rammed tyre wall.   

 

17.  JOINTS: 

A. All  connect ions in  the earth rammed tyre walls need to be assembled in 

such a way that  there are no vo ids are occur ing within t he earth rammed tyre 

wall.  These vo ids need to be proper ly filled with concrete or 90% compacted 

earth contained in a double layer a rubber tyre casing. B. All connect ions in 

earth rammed tyre walls must  employ over lapped tyres and jo ining methods that  

is does not  result  in stacked jo int s occurr ing over each other.   

 

 

 

 


