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Problem Overview

It is estimated that about 1.5 billion tires are disposed of globally per year, with projections

indicating this number will increase to 2 billion by 2030.

Breeding ground for
mosquitoes and vermin

Potential for fire Huge landfill space
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v Finding sustainable ways to dispose of these tires continues to be a problem

throughout the world, not only in North America.

v’ Accordingly, scrap tires are recycled and used in various forms.

Marketor Dispositon | 5% | Canaca®

Tire Derived Fuels (TDFs) ~ 32% ~ 6% 7 h
Rubber Crumb ~ 32% ~39% -

Tire Derived Aggregates (TDA) ~ 6% ~14% - o

Total used in other Markets ~ 30% ~ 41% \‘\ }

™) US Scrap Tire Management Summary, (2022).
@) Canadian Association of Tire Recycling Agencies (CATRA), Annual Report, (2022).
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TDA facts

v" TDA has excellent geotechnical properties, maintains its structural integrity and

weighs 50% to 60% less than conventional earth fill.

v' The economic and environmental benefits of using
TDA as a fill material are twofold:

o Large volumes of used tires are diverted from
stockpiles and

o Comparable volumes  of  non-renewable
aggregates are spared from consumption.
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TDA weighs

of what soil does, reducing the stress on buried

pipelines and culverts

TDA drains 10 times faster than soil

TDA insulates eight times better than natural soils and can increase
energy efficiency in basements

TDA costs less than conventional soil

TDA provides a better vibration mitigation compared to conventional

soil

PhD Oral Defense - Ahmed Moussa




TDA facts (cont’d)

ASTM Specification - ASTM 6270 - 20

TDA Type A
ASTM Gradation Specifications
% of
Passing Sieve Size

100% 100 mm

min of 95% 75 mm

max of 50% 38 mm

max of 5% 4.75 mm
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Applications

* Drainage
* |nsulation
e Vibration

Dampening

TDA Type B

ASTM Gradation Specifications Applications

% of
Passing Sieve Size
min of 75% 200 mm
max of 50% 75 mm
max of 25% 38 mm
max of 1% 4.75 mm

» Light backfill
material for
Embankments and

Retaining walls
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Using TDA as an Engineered
Stress Reduction Fill
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Objectives
> Field tests executed at Antrim, NS to examine the behaviour of
TDA materials as a lightweight backfilling material underneath

shallow foundation under static loading conditions.
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Testing Setups
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a) Control Case - all granular fill

B80m

Granular Fill
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b) Mostly TDA fill - 70% TDA
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Testing Setups (contq)
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Setup 3 (0.3m granular materials+0.7m TDA)
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Testing Setups (contq)
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Testing Setups (contq) S
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Results and Discussion
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Transferred Pressure %
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Results and Discussion
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Results and Discussion
Stress Reduction Comparison Total settlement at different stress levels
80% Stress Conventional
@ 120 kPa
60% 25 kPa 0.50 mm 2.00mm 2.00 mm
50 kPa 0.75mm 4.00mm 10.0 mm
40% 100 kPa 1.50 mm 14.0mm 37.0 mm
150 kPa 2.40 mm 32.0mm 75.0 mm
20%
* differential settlement is negligible
0%
25 kPa 50 kPa 100 kPa 150 kPa
W Setupl mSetup2 mSetup3
&) N IVERSITY k
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Using TDA over Pipes to
Reduce their Internal Stresses
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' Objectives

> Field tests executed at Antrim, NS to examine the

behaviour of TDA materials as a lightweight
backfilling over pre-existing pipes under static loading

conditions.

» All of the construction activities that were carried out at

HCD’s facilty were managed by HCD. The
instrumentation and the data collection and analysis part
were undertaken at Dalhousie University and was

managed by Dr. El Naggar.
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Testing Setups (contq)
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Testing Setups (contq)
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Results and Discussion

300 — 200 —
o 150 —
£200 — £
E -
2 150 2
w150 — & 100 —
o ] i i
9 100 — 13
5 g 50
Z 50 2
@ — 175)
0] 0] -
& - 50100 150 200 250 300 350 & | Applicd load (KN) | |
0 1 1 1 1 Il 1 1 0 1 1 Il 1 1
S~ Applied load (kN) ==—40 80 120 160 200
- N AN -1 = X
= N = > ~
z N = ~.
g S S g N ~
S — — -FE reults \ o
=10 — u I~ T 80 — — -FE reult &
73 Field test results (Setup1) N ) reuits N
z A — «A i Field test results (Setup2) >~ -
N g . <
15 — 120 -
Setup 1 Setup 2

? DALTIONSIE 1

LNIVERSITY




Results and Discussion
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Results and Discussion
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Summary & Conclusions
Full-scale field tests and 3D Finite Element models (FEM) were conducted to evaluate the
benefits of using a layer of TDA above pipes to enhance the stress arching mechanism (i.e.,

stress bridging).

The following conclusions can be drawn based on the results of the study:

o The field results showed that using a layer of TDA over the pipe is significantly effective in
reducing the pipe’s stresses and magnitude of transferred pressures compared to using
conventional backfill.

o TDA acted as a stress cushion that absorbed the imposed stresses and minimized the

exposed area of the pipe to the stresses.
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