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ABSTRACT

One billion scrap tires are generated worldweery year Advanced countries hawe
higherrate per capita of generating scrap tites2015, Canadiardisposedf 37 million

tires while, nearly 250 million scrap tirewere generatedh the United StatesThe
number ofdisposedf tires every year in Nova Scotia is equal to the number of residents.
Due to environmental considerations, landfilling scrap tires iomgerallowedin Nova
Scotia and stockpiling tires is not a viable option either as it is a fire hazard and a
breeding ground for mosquitos and verm@ne of themost environmentally friendly
methods to recycle scrap tirestts shred scrap tires into@oduct called Tire Derived
Aggregate (TDA).While the TDA usehas beeron the rise recently, researon the

mechanical properties of TDA i&ry limited

In this researcha series of triaxial tests were conducted to @&l the mechanical
properties ® TDA and TDA/soil mixtures with varying composition®f TDA andfine

and coarse aggregatesgi.e. TDA/sand mixtures and TDA/gravel mixtuyegEach sample
setwas subjectedio at least three different confining pressurBse results of the tests
were presentedand compared to the results of other researchers. Based on the tests
results, empirical equatiomgpresentinga number ofkey geotechnical propertiesere

proposed
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CHAPTER 1 | NTRODUCTION

1.1 STATEMENT OF THE PROBLEM

The number ofdisposedof tires every year in Nova Scotia is equal to the number of
residents. Due to environmental considerations, landfilling scrap tires is no longer
allowed in Nova Scotia and stockpiling tires @&so not a viable option as it is a fire
hazard and a breeding ground for mosquitos and vefiadincliler et al.,2010) The

only option left to deal with scrap tires is recycling. There are three main recycling
options for scrap tires: tire derived fuel, ground rubber feed and civil engineering
applications. Because ehvironmental considerations related to burning tires, the use of
scrap tires for tire derived fuel is on the decline in North America. The use of scrap tires
as ground rubber feed is increasing but only incrementally. The use of scrap tires in civil
engireering applicationshowever,is increasing significantlRubber Manufacturers

Association2016) Fig. 1.1 shows a stockpile of shreddigds.

Fig. 11 A stockpile of shredded tires
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The main method for using scrap tires in civil engineering projects is to shred tires into
small pieces referred to as tire derived aggregates (TDA). The properties of TDAemust
identified in order forthis product tde utilizedin civil engineering projects and with the
use of TDA on the rise, research has had difficulty keeping up with the demand.
Conventional soil testing apparatus are not well equipped to deal witlargeeTDA
particle sizes used in real scale civil engineering projects. Additionally, the TDA used in
civil engineering projects contains steel wires, which are integral strésgthbut poses

an additional challenge in some laboratory testing. Due to thesesisresearch
evaluating the properties of TDA is limitednd most of the TDA used in existing
researchwas shreddedo a smaller particle size than the TDA usedr@&alworld

applications and was free from steel wires.

1.2 BACKGROUND

Generally, TDA is manufactured by shredding or chipping scrap tires into a range of
predetermined patrticle size distributidrhis process is mechanical and commonly sake
place either at ambient or cryogenic temperatuvkeschanical grinding of scrap tired
ambient temperature using cracker mills and granulators is a common practice in the
industry. Alternatively, in cryogenic processing, by placing the scrap tires in liquid
nitrogen, the temperatureof scrap tires is brought down to below glass transition

temperaures and crushed using automatic hamr{idagim & Hall, 2010)

ASTM D627008 specifiestwo standard sizes of TDA, Type A and Type B. Table 1.1

describeghese two sizefhotos of Type A and B TDA are shown in Fig. 1.2 and 1.3.



Table 11 TDA Type A and Type B specifications

TDA Type A

TDA TypeB

Maximum dimension of 200 mrn

measured in andirection

100% passing the 16Gm square mes

sieve

A minimum of 95% passing the #Bm
square mesh sieve
A maximum of 50% passing the -38m

square mesh sieve

A maximum of 5% shall pass the 4:7

mm square mesh sieve

Maximum dimension of 450 mm
measured in andirection

A minimum of 90% with maximum
dimension of 300 mm measured in a
direction

At least one side wall shalle removed
from the thread of each tire

A minimum of 75% shia pass the 200
mm square mesh sieve

A maximum of 25% shall pass the-88n

square mesh sieyvanda maximum of 1%

shall pass the 4.7%m sieve.



Fig. 12 Type A TDA

Fig. 13 Type B TDA























































































































































































































































































