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Cayman Islands
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~2 million tires
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Key Design Concepts for Sustainability

Use of Scrap Tires Sustainable Storm Water Management

Eco-friendly landscaping 
and course management

Prevention of Water Pollution
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TDA can be used instead of stone 

aggregate in many construction 

applications, including lightweight 

backfill behind building 

foundations and retaining walls.

2015

Ten Key Properties 

of TDA



R-TEA: Recycled-Tire Engineered Aggregate

https://www.firststatetire.com/

First State Tire 

Recycling &

R.-T.E.A. 

Manufacturing

1500 278th Lane NE

Isanti, MN 55040

https://www.firststatetire.com/
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Property #1: Lightweight

80 cubic yards/load

Underground parking ramp

Lightweight road fill

 356 kg/m3 (600 lbs per loose 

volume cubic yard) = 

approximately 1/3 the weight of 

soil

 1 ton = 1.65 cubic yards (in 

place)

 In-place density = 45-50 lb/ft3

 Stockpile density = 25-35 lb/ft3

“Usage Guide: Tire-Derived Aggregate (TDA)”. CalRecycle, January 2016, Page 56.
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1992
Hwy 35, Exit Ramp 

171
Pine City, MN

Engineered by: MNDOT

Foundation Pad
Property: Lightweight
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Cost Comparison Per Cubic Yard ($US)

This cost comparison does not include freight charges**
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Property #2: 

Capillary Break 

The high porosity of TDA and its 
hydrophobic properties prevent 
water from wicking towards the 
surface, eliminating frost heaving.

Reference

“Use of Tire Derived Products 

(TDP) in Roadway Construction” 

Matthew Oman, Braun Intertec 

Corp., MnDOT., page 9.



2000

Lakeview Ave, 

Robbinsdale, MN

Road Construction

Capillary Break Property

Engineered by: RLK Kuusisto
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24 inches of sand over fabric compresses  TDA to desired elevation



Completed Project 2000



20 years later  photo of  Lakeview Ave. Project(2020)



30

Property #3: Shear 
Strength 

TDA’s physical characteristics 
provide better shear strength 
than conventional material.
• Internal shear strength angle 

= 35-40°

Reference 

“Shear Resistance of Tire-Derived Aggregate 

Using Large-Scale Direct Shear Tests”

Ming Xiao, M.ASCE1; Martin Ledezma2; and 

Corbin Hartman3



2009

River Road

Bismarck, ND

Slope Stabilization

Shear Strength Property
Engineered by: Braun Intertec

Contractor: Sand Creek Corporation 

• TDA’s physical characteristics provide 

better shear strength than conventional 

material.•Internal shear strength angle = 35-40°



The road subsided 2-3 feet in two months.



TDA Installation
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Property #4: Reduced Lateral Load

TDA reduces the lateral load against adjoining 

structures by approximately 50%.



TDA: REDUCED LATERAL LOAD APPLICATION
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Lake Jonathan Flats, 2018
Retaining wall backfill using TDA



TDA is placed in 2-foot lifts  

Lake Jonathan Flats





39

Property #5: Interlocking

The irregular individual pieces of TDA produces internal 
reinforcement, creating a “Snowshoe Effect” which prevents 
differential settlement and adds global support to an overlying 
structure. 
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Property #6: Permeability

TDA is a free draining 
material with high 
permeability. 

TDA’s permeability ranges 
from 30 to 51 cm/s.

Reference

ASTM D 6270-B 20

Drainage Trench

Road Edge Drain

Septic Drain Field



Road Drain Tile Application
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TDA can be designed to replace 
stone in Edge or French drains. 

Replacing sand with TDA enhances runoff 
permeation significantly through the road tile.



Underground Drainage, Prior Lake High School, 
MN 2005

42



Property #7:Vibration Mitigation
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TDA absorbs vibration that minimizes 
noise.

Reference – “Use of TDA Underlayment to Reduce Groundborne

Vibration from Rail Transit Systems”.
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Property #8 – Thermal Insulation
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Eight times better thermal insulation 
than soil.

Reference – “Usage Guide: Tire-Derived Aggregate”.
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Property #9: 
Void Space

TDA has approximately 
50% void space after 
compaction.

TDA has a very large 
storage capacity for 
liquids and gases.

Stone: Approx. 25%TDA: Approx. 50%



Stormwater Management

These vaults are typically 

backfilled with stone, which 

has approx. 30-35% void 

space, and costs $20-40 per 

cubic yard + delivery.

Using TDA in place of stone 

can double water storage 

capacity and reduce aggregate 

costs by 75%.

Concept
52
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Property #10 – Filtration Factor
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Removes pesticides, nitrates, and phosphorus.

Reference – Jim Park, University of Wisconsin-Madison



Removal of Emerging Contaminants by TDA

PFAS-related chemicals: (1) defluoridation as a reducing agent, (2) biomass
growth medium, (3) sorption, and (4) chemical precipitation

6PPD-related chemicals: sorption

Micro/nano-plastics: sorption and filtration

Heavy metals: sorption.

Nitrate: sorption and biodegradation

Phosphorus: sorption

Oil/grease: sorption, i.e., a non-polar (hydrophobic) rubber attracting non-
polar organic compounds

Synthetic organic compounds: sorption, i.e., a non-polar (hydrophobic) 
rubber attraction non-polar (hydrophobic) synthetic organic compounds
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Is TDA Safe to Use?
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Tire Derived Aggregate - ASTM D 6270 

Environmental  Conclusions

Above Groundwater:

TDA does not cause primary drinking water standards for 

metals to be exceeded.

Below Groundwater:

“For water that is collected directly from the TDA fill below 

the groundwater table, it is likely that the concentrations of 

manganese and iron will exceed their secondary drinking water 

standards. The concentrations decrease to near background levels by 

flowing only a short distance through soil (0.6 to 3.3 m)”



Conclusion
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“TDA placed below 

the water table 

would be expected 

to have a negligible 

off-site effect on 

water quality.” 
ASTM D 6270, Page 7
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This special issue is aimed to compile research activities that occurred all over the world on water and 
wastewater management and to provide future research directions.

The scope of the special issue is as follows:

1.Water quality management in rivers, lakes, and ocean

2.Decision making for infrastructure investment

3.Water treatment plant operation and optimization

4.Wastewater treatment plant operation and optimization

5.Energy management in water and wastewater management

https://www.mdpi.com/journal/sustainability/special_issues/Big_
Data_and_Artificial_Intelligence_in_Sustainable_Water_and_Was
tewater_Management


