
 LRRB Research Need Statement   
 

3 of 4 
 

LRRB-6 

Literature Search  Date: March 29, 2021  Prepared by: Jim Byerly   
 
Resources Searched: Transport Database, TRID, MnDOT Library Catalog, Web 
Summary: Results are compiled from the databases named above.  Links are provided for full-text, if applicable, or to 
the full record citation.  I completed my searches using the following terminology: tire derived aggregate, TDA, tires, 
aggregate, infiltration, water, groundwater. Results are categorized as most or least relevant below. 
 
1. Field Performance Monitoring of Waste Tire-Based Permeable Pavements. 

Traditional pavements in urban areas are often impervious, resulting in augmented surface run-off during rainfalls, thereby 
leading to flash floods and pollution of waterways. In contrast, permeable pavements allow percolation of water through 
their surface layers, thus alleviating the harmful impacts associated with traditional pavements. This study reports on the 
mechanical performance of a large-scale permeable pavement trial site — constructed by tire- and rock-derived aggregates 
(TDA and RDA) bonded together using a polyurethane (PUR)-based binder — located at a car park in South Australia. An area 
of approximately 400 m2 was paved using different TDA-based mix designs, i.e., different RDA contents and sizes/shapes, 
and different PUR contents. A series of unconfined compression tests were carried out alongside a six-month field 
performance monitoring program — including in-situ light-weight deflectometer tests, and strain measurements by optic 
fiber sensing — to assess the pavement’s true potential under live traffic. The greater the TDA and PUR contents, the lower 
and higher the pavement’s strength and stiffness, respectively. Meanwhile, the development of strain (and hence 
deformability) was in favor of both the TDA and PUR contents. An increase in RDA size, which promotes an induced inter-
particle frictional resistance in the soft–rigid matrix, was also found to enhance the pavement’s strength/stiffness while 
offering a further reduction in its developed strain. Moreover, the greater the RDA angularity, the more effective the 
mechanical interlocking (and hence interfacial friction) generated between the soft and rigid particles, and thus the higher 
the developed strength/stiffness. Although effective under low–medium traffic loads imposed by passenger vehicles inside 
the parking bays, the TDA-based technology (with the implemented mixture designs) was not as effective in sustaining high 
traffic flows within the parking aisles, e.g., U-turns imposed by light–medium trucks. 
By: Raeesi, Ramin; Soltani, Amin; King, Russell; Disfani, Mahdi M. Transportation Geotechnics, Volume 24, Issue 0, 2020 
https://trid.trb.org/view/1713419 

 
2. Sustainable Utilization of Copper Tailings and Tyre-Derived Aggregates in Highway Concrete Traffic Barriers.  

In this study, the performance of multiple natural fine and coarse aggregate replaced concrete samples using copper tailings 
(CTs), fine and coarse tyre derived aggregates (TDA) in the construction of highway concrete traffic barriers were 
investigated. Cementitious properties of CTs were investigated. At low levels of replacement, Mindolo-CTs portrayed 
cementitious properties after the uniaxial comprehensive strength (UCS) at 28 days, because of that Mindolo-CTs was used 
simultaneously with natural fine and coarse aggregate replacement TDA. A UCS of 31.51 MPa was attained at 70% fine sand 
replacement with Mindolo-CTs and 8.74% of coarse aggregate (CA) replacement with tyre derived aggregate (C-TDA). UCS of 
28.6 and 26.54 MPa was attained at 30% and 50% fine sand replacement with CTs, while fine-grained tyre derived aggregate 
(F-TDA) at 1.5% and 4% respectively. The heavy metal leachability of all samples was below their drinking water standard. 
The microstructure of the 28 days concrete samples was investigated by X-ray diffraction (XRD) test and Scanning electron 
microscope (SEM) test. XRD results depicted the presence of phlogopite in samples comprised of CT and TDA. SEM results 
showed that the reduction in the percentage of cement from 28.77% to 19.73% affected the rapid formation of hydration 
cryptographic phase of calcium silicate hydration (C-S-H) and Ettringite. 
By: Fisonga, Marsheal; Wang, Fei; Mutambo, Victor. 
Construction and Building Materials, Volume 216, Issue 0, 2019, pp 29-39 
https://trid.trb.org/view/1605157 

 
3. Mechanical Behaviour and Load Bearing Mechanism of High Porosity Permeable Pavements utilizing Recycled Tire 

Aggregates.  
The benefits of Permeable Paving Systems (PPS) in minimizing surface water run-off which in turn reduces the imposed 
pressure on stormwater collection systems at the time of flash flooding have been recently remarked profoundly. In 
addition, the PPS have additional advantages such as filtering the pollutants for downstream water collection systems and 
accommodating transformation of nutrients and water to the surrounding vegetation. Inclusion of end-of-life tire products in 
the mixture of PPS can adjust the flexibility of the final product. Tire aggregates will potentially enhance the final product 
performance in areas where the ground movement or intrusion of roots can cause damage to conventional rigid pavement 
systems. The effect of addition of waste tire and rubber aggregates to solid granular material have been investigated in the 
past; however, their focus have been mainly on creating highly compacted mixtures. In contrast; in this study; mixtures of 
soft (end-of-life tire aggregates) and rigid aggregates (crushed rock) with a relatively high porosity was tested to evaluate 
their suitability for construction of permeable pavements which require high porosity. The flexibility of mixtures and their 
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stress dependant behaviour was investigated based on the volumetric fraction of soft aggregates in the blend. The 
transitional soft-rigid behaviour of the mixture can be utilized to mitigate the unexpected deformation induced on the 
pavement. The compressive behaviour of highly permeable mixtures under ko loading and deviatoric shear provides an 
insight on the formation of force chains in the mixtures between the rigid particles. In addition, monitoring the compressive 
behaviour of rigid-soft aggregates under ko loading explains soft aggregates cushioning impact on improving the 
compressibility and shear behaviour of the mixture. 
By: Mohammadinia, Alireza; Disfani, Mahdi M; Narsilio, Guillermo A; Aye, Lu. 
Construction and Building Materials, Volume 168, Issue 0, 2018, pp 794-804 
https://trid.trb.org/view/1588150 

 
4. ASTM D6270-2017, Standard Practice for Use of Scrap Tires in Civil Engineering Applications 

https://www.scribd.com/document/437467807/ASTM-D6270-2017  
 
5. Evaluation of Tire Derived Aggregate (TDA) as a … 

https://www2.calrecycle.ca.gov/Publications/Download/1338?opt=dln 
  
6. Beneficial Use of Scrap Tires for Retardation of Pesticide Movement in Golf Courses 

https://www.hilarispublisher.com/open-access/beneficial-use-of-scrap-tires-for-retardation-of-pesticide-movement-ingolf-
courses-arwm-1000107.pdf 
  

7. Ground Modification Methods Reference Manual – Volume I 
https://www.fhwa.dot.gov/engineering/geotech/pubs/nhi16027.pdf 

  
8. Appraisal of Concrete Using Modified Waste Tyre Rubber Chips as Partial Replacement of Coarse Aggregate 

http://www.eajournals.org/wp-content/uploads/Appraisal-of-Concrete-Using-Modified-Waste-Tyre-Rubber-Chips-as-Partial-
Replacement-of-Coarse-Aggregate.pdf 

 
9. Design Standards for Wastewater Treatment Works in the Lake George Basin  

https://www.dec.ny.gov/docs/water_pdf/dstdwwtlkgeorge.pdf 
 
Note: The following record is over 5 years old. 
 
10. Characterization of Shredded Tires as Substructure Road Drainage Layer Material.  

Frost action and sub-structure moisture problems cause losses in road structural integrity in cold climatic areas. The 
combination of three conditions cause frost heave within road structures: moisture, temperature below freezing, and frost 
susceptible soils. To mitigate frost heave, one of these three conditions must be eliminated. Shredded tires have been found 
to provide free drainage and high thermal insulation. Previous research has showed that incorporating shredded tires as a 
drainage layer material in road test sections has mitigated frost action and moisture infiltration. However, the structural 
integrity of these test sections was reportedly compromised. This paper summarizes laboratory characterization of the 
structural and drainage properties of shredded tires and shredded tire/sand blends. Results from the structural 
characterization of these materials indicated that shredded tires have low mechanical strength. As the proportion of sand in 
the blend was increased, this led to an increase in mechanical behaviour. However, the permeability of the mix was 
compromised as the quantity of sand in the shredded tire layer was increased. Based on findings of this research, shredded 
tire/sand blends at a blend ratio of 1:3 by volume provided permeability of 0.0026 cm/s and also provided adequate 
structural stability, as required for the construction of a drainage layer. For the covering abstract of this conference see 
record control number 201111RT334E. 
By: RAHMAN, GA; BERTHELOT, C; GUENTHER, D; OLSEN, S; MCQUOID, T. Laboratory 
2011 CONFERENCE AND EXHIBITION OF THE TRANSPORTATION ASSOCIATION OF CANADA. TRANSPORTATION SUCCESSES: 
LET'S BUILD ON THEM. 2011 Congress et Exhibition de l'Association des Transports du Canada. Les Succes en Transports: Une 
Tremplin vers l'Avenir, Transportation Association of Canada (TAC), 2011, 12 p. 
https://trid.trb.org/view/1125263 
 

 
http://dot.state.mn.us/mnroad/nrra/structure-teams/geotechnical/files/meetings/tda-user-guide.pdf 

https://www.scribd.com/document/437467807/ASTM-D6270-2017
https://www2.calrecycle.ca.gov/Publications/Download/1338?opt=dln
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https://www.hilarispublisher.com/open-access/beneficial-use-of-scrap-tires-for-retardation-of-pesticide-movement-ingolf-courses-arwm-1000107.pdf
https://www.fhwa.dot.gov/engineering/geotech/pubs/nhi16027.pdf
http://www.eajournals.org/wp-content/uploads/Appraisal-of-Concrete-Using-Modified-Waste-Tyre-Rubber-Chips-as-Partial-Replacement-of-Coarse-Aggregate.pdf
http://www.eajournals.org/wp-content/uploads/Appraisal-of-Concrete-Using-Modified-Waste-Tyre-Rubber-Chips-as-Partial-Replacement-of-Coarse-Aggregate.pdf
https://www.dec.ny.gov/docs/water_pdf/dstdwwtlkgeorge.pdf

