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Background

...Since May 2013 the research team at Red River College (RRC)
has been working with the Tire Stewardship Manitoba (TSM), OTR Corp and

Manitoba Hydro on a research project to explore a “new” application for

recycled tires known as Off-The-Road Tire Derived Aggregate (TDA)

Project was divided into three phases; Phases | & Il focusing on short-term

and Phase lll focusing on long-term properties of the material
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Summary of Results for Phases | & |l

First: Compressibility

. “Compacted” 2”, 4” or 6” layer of TDA would
compress 15% to 20% under DL (2.4 kPa)

* Additional 5% compression may result from
applying LL of up to 4.8 kPa

¢ Permanent deformation after remov

load vs deformation for 2"minus shredded tires
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Summary of Results for Phases | & |l

Second: Gradation Distribution

TDA Gradation Ci
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Summary of Results for Phases | & |l

Third: Hydraulic Conductivity

Hydraulic conductivity is the property of the TDA that describes the ease with
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Summary of Results for Phases | & |l

Fourth: Lateral Pressure

dumpipg TDA into the test
box
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pressure cells reading

4" concrete slab laid oft top of TDA

5

Average Measured Horizontal Stress, kPa

The results indicate a Ko value of 0.19, which can
; ; ; ~ : ~ be compared with a Ko of between 0.35 and 0.65
5 10 15 20 25 30 35

Measured Vertical Stress, kPa for natural granular material.
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Phase llI -
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Phase Il

....Construction beaan in Sentember 2015

——
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Phase Il

the concrete base of the wall
separating the two sides of the
basement
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Phase Il

7L
bottom sensor station

top sensor station

strain gauge

interior sides of the walls
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Phase lll

Backfilling with TDA
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Phase Il

— |
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sump pits

radon vent
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Phase lll

Framing of the floor joists
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Phase lll
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Phase lll

.Construction completed in January 2016
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What's measured??

* Heat losses

» Moisture migration

* Drainage ability

» Lateral pressure on walls

» Differential movements of slab
« Radon levels

« Ground water qualities

» Flash point

Phase |l

TEGERD
MULTIPOINT SENSOR o

rEBAR STRAIN Gauss ]

SOUTHEASTVIEW PRESSURE PLATE
NTS W MULTIPOINT SENSOR

MULTIFOINT SENSOR o

mEBAR STRAIN Gause ]
-
NORTHWEST ViEW PRESSURE PLATE
NTS

W/ MULTIFOINT SENSOR W




i@- RED RIVER COLLEGE

OF APPLIED ARTS, SCIENCE AND TECHNOLOGY

Phase Il

Temperature & moisture measurements

Backfill Average Temp for TDA vs Nat Mat for East Wall
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Phase lll
Drainage ability

Sump Pump Operations (run times) per Times Run
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Phase Il

Lateral pressure on walls

Comparison between strains induced on west walls of TDA vs NM

microstrains

antilever plate

applied loads
=
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1- strain gauge is in compression

Relationship between gravel applied loads (kN) and

applied Id (kN)
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Phase Il

Differential movements of the slab

Differential movements of the basement floor between summer &
0.005 winter of 2016
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Radon levels

Difference in radon emmisions in bq/m3 between TDA and NM sides
No Ventilation

~ 1 2 3 4 5 6 7 4
installing fan for active ventilation passive ventilation. Notice the significant difference in

WTDALongTerm ™ Natural Material Long Term
pressure difference on the TDA side (right) compared
to the difference on the nat material side (left)

Difference in radon emmisionsin Bq/m3 between TDA and NM sides
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Phase Il

Ground water qualities

Difference in Ground Water Qualities Between TDA and NM Sides Difference in Ground Water Qualities Between TDA and NM Sides
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Phase Il

Ground water qualities

Difference in Ground Water Qualities Between TDA and NM Sides Difference in Ground Water Qualities Between TDA and NM Sides
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Ground water qualities

Difference in Ground Water Qualities Between Difference in Ground Water Qualities Between
TDA and NM Sides TDA and NM Sides
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Flash point & Indoor air qualities

Flashpoint Results — TDA Material

>75 Degrees Celsius

Indoor Air Qualities: Speck 2.0 $210.00

Plans to measure: VOC, CO2, odor, ...etc eIncludes humidity sensor and improved WiFi range

no Comparative measurements yet eDetect indoor fine particulate matter (dust, smoke, exhaust, etc.)
*Plot trends over time with our free visualization tools

We’re assessing measuring systems '
eAccess your home's data from your smart phone or computer anywhere, anytime

eCompare indoor and outdoor* air quality readings on screen

Foobot  $199.00

* tVOC: Volatile Organic Compounds (Formaldehyde, Benzene, Xylen Toluene e
* PM2.5: Particulate Matter

* Temperature & Humidity

* CO2: Carbon Dioxide

* CO: Carbon Monoxide

App compatibility: Apple iOS 7 and above, Android 4 and above

Wifi Connectivity: 2.4Ghz 802.11b/g/n; Open,WEP, WPA WPA2 personal
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Phase Il

Preliminary Economic
Analysis

Approximate total costs for walls backfill and underneath slab 4"
base in a typicalhome basement

"”‘El'ﬁlﬂnﬁ detl“'e't?ﬁ e?ﬁ_)—
approximate total volume of walls backfill a underneath slab 4" base for a 122 yrds
$4.00 typical home basement
(’) approximate tot cost of TDA type B at $3.50 per yrd approx $426
approximate tot cost of TDA 4" minus at $7.00 per yrd approx $853
$3 50 approximate tot low cost of clean fill at $5.00 per yrd approx $S609
(') approximate tot high cost of clean fill at $30.00 per yrd approx $3,656
$3,00
$2,50 . . . . .
N approximate tot cost of approximate tot cost of approximate tot low cost approximate tot high cost
- TDA type B TDA 4" minus of clean fill of clean fill
$2,00
0
$1,50
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Phase lll
Next Steps

*Continue collecting and analyzing performance data over the next two complete
Cycles 2016-2018

« Explore green certification for the material

« Explore improvements
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Phase Il

Conclusions:

« While small scale (laboratory) tests have established the physical and
mechanical properties of TDA, the full scale experiment is demonstrating the
performance difference between TDA and natural material when used in
basement construction

« With only half a cycle of collecting measurements, no definitive conclusion
can yet be made, particularly for some parameters such as: heat losses and
moisture migration

« Some other properties such as drainage abilities and lateral pressure are
conforming to the laboratory results and common knowledge in literatures.

« Parameters such as: radon levels and ground water qualities appear to

faviniir TNA Ar At lanct chAawvv A AadAviaren affFarte An tha Anviiranmaoant Ar
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Phase Il

Conclusions:

« Some construction practices (e.g. placing and compaction) and TDA
properties (e.g. size) may need to be adjusted if better performance is
targeted (particularly for heat losses)

. So the question is: should we peruse these
adjustments or would that affect the apparent
economic advantage?

 There is a need to inform building authorities and decision makers-
perhaps through White Paper and/or public forums??




