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Introduction to Study and Background Information 
 
Smithers Scientific Services Inc. (Smithers) was contracted by the Joint Legislative 
Transportation Oversight Committee (JLTOC) of the North Carolina General Assembly 
“to conduct a comparative analysis of quality, safety and cost-effectiveness for the types 
of retread processes purchased through the State’s statewide contract.” (Language in 
quotation marks from the State’s RFP dated November 21, 2006).  The study was limited 
to size 11R22.5 medium truck tires; a predominant size common to both NCDOT and 
LEA fleets. 
 
Prior to submitting its response to the above RFP, Smithers held discussions with Ms. 
Lisa Hollowell, of the Fiscal Research Division.  The agreed-upon approach to the work 
was to study performance; the end product of the analysis of which would inherently 
include both reliability (safety) and cost effectiveness and would provide the JLTOC with 
what it required for its purposes.   
 
Based upon those discussions, an independent, third-party, business and technical 
analysis was therefore undertaken, utilizing a multi-pronged, observation-to-conclusion 
methodology.   The investigation involved both primary investigational research at 
various NCDOT and LEA fleets, fleet management centers and entities related to 
contracting/purchasing matters (including independent tire dealers/retreaders), as well as 
conducting various objective, laboratory analyses.  At the conclusion of the data 
collection and analysis, a detailed report was completed. 
 
PLEASE NOTE:  Based on information provided in the RFP package, Smithers was 
aware of the ongoing controversy over some of the provisions of the current state 
contract.  Smithers concentrated its efforts in this study on the technical and practical 
issues that could be considered and analyzed and any comments in this report concerning 
the existing contract were limited to that discreet area of focus.   
 
LEA and NCDOT locations visited by Smithers during the course of the study: 
 
In addition to DPI Transportation Services in Raleigh, Smithers visited the following 
LEA fleet locations: 

• Alamance – Graham, NC 
• Buncombe – Asheville, NC 
• Durham – Durham, NC 
• Forsyth – Winston-Salem, NC 
• Guilford – Greensboro, NC 
• Henderson – Hendersonville, NC 
• Mecklenburg – Charlotte, NC 
• Rockingham – Reidsville, NC 
• Wake – Raleigh, NC 

 
Smithers visited the following NCDOT locations: 
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• Director’s Office and Central location – Raleigh, NC 
• Division 4 – Wilson, NC 
• Division 5 – Durham, NC 
• Division 9 – Winston-Salem, NC 
• Division 10 – Charlotte, NC  
• Division 12 – Shelby, NC 
• Division 13 – Asheville, NC 

 
 
Individuals in North Carolina that Smithers visited in person and/or consulted with 
during the course of the study:  
 

• Lisa Hollowell – Legislative Services 
• Giles Perry – Legislative Services 
• State Senator Jenkins - JLTOC 
• State Representatative Cole - JLTOC 
• Ralph Edelberg – Quality Engineer, State Purchasing 
• Mike Mangum – State Purchasing Officer 
• Bahaa Jizi – Contract Administrator, State Purchasing 
• Jim Westbrook – State Purchasing 
• Derek Graham – Section Chief, Department of Public Instruction Transportation 

Services 
• Craig Warren – Transportation Consultant, Transportation Services, DPI 
• Kevin Harrison – Computer Consultant, Transportation Services, DPI 
• Benjamin P. Matthews, Ph.D. – Director, School Support Division, DPI 
• Al Smith – Alamance-Burlington SD 
• Harold Laflin – Buncombe SD 
• Scott Denton – Executive Director of Transportation Services, Durham Public 

Schools 
• Donna Hudson – Durham Public Schools Fleet Manager 
• Todd Simme – Durham Public Schools Tire Service Technician 
• Rhonda Fleming – Operation Manager, Transportation Department. Forsyth SD 
• Daryl Ritchie – Forsyth SD 
• Jeff Harris – Guilford SD 
• Larry Lassiter – Guilford SD 
• Fred Klumpp – Henderson SD 
• Carol Stamper – Charlotte Mecklenburg SD 
• Herman Hiers - Charlotte Mecklenburg SD 
• J. C. Porter – Charlotte-Mecklenburg SD 
• Robert Gauldin – RockinghamSD 
• Mr. Troy Bullard - Wake SD 
• Jeff Moore – Wake SD 
• Drew Harbinson – Director, Equipment & Inventory Control, NCDOT 
• Mark Walker – NCDOT Division Equipment Superintendent and chairman of 

NCDOT Tire Committee 
• Quince Watson – NCDOT equipment and tire expert 
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• John Strickland – NCDOT Inventory Systems Analyst 
• Thomas E. Satterwhite – NCDOT Purchasing Agent 
• Larry Brodie – NCDOT Deputy Purchasing Officer 
• G. K. Dozier – NCDOT Division 4 (2) 
• Joe Patterson – NCDOT Division 7 
• G. E. Morris – NCDOT Division 9 (2) 
• R.R. Mabry – NCDOT Division 10 
• Jake McDaniel – NCDOT Division 10 
• Bob Waterhouse – NCDOT Division 10 
• B.S. Sisk – NCDOT Division 12 
• G.M. Wilson – NCDOT Division 13 
• Fran Hemphill – NCDOT Division 13  
• James E. White, Sr.  – White’s Tire & Rubber Company 
• Bobby White – White’s Tire & Rubber Company 
• Graham White – White’s Tire & Rubber Company 
• Sandra White – White’s Tire & Rubber Company 
• Russ Hunt – Snider Tire Inc. 
• Terry Oliver – Bandag, Inc. 

 
Smithers’ Methodology and Approach 
 
Smithers approach for this work was comprised of two, distinct and complimentary 
processes: 1) collection of field and business facts and data and 2) laboratory and 
dynamic testing analyses. 
 

1. Collection, development and extraction of field tire performance data for size 
11R22.5 medium truck tires in the fleets. This required visiting fleet locations to 
meet knowledgeable NCDOT and LEA people, in order to gain a firsthand 
understanding about each fleet’s retread/tire performance and any issues or 
concerns, both present and historical   These visits also involved examining  
vehicle maintenance records, inspecting tires on representative vehicles, and 
inspecting tires in the scrap tire pile (if tires were available).  These visits also 
involved learning about what information would be accessible in the fleets’ 
vehicle maintenance records as to dates/mileages that tires were 
installed/removed.  (Ultimately, and with the cooperation of the fleets, this proved 
to be our best source of current miles per-32nd inch tire performance data).   

 
2. The second prong of our methodology was to undertake very objective, technical, 

product benchmarking analyses of 11R22.5 size medium truck tires from the 
fleets.  These analyses were carried out in two phases. 

 
Phase 1 employed laboratory benchmarking to compare various physical/chemical 
and mechanical properties of the components of the Contract-supplied and 
competitors’ retreads. These tests were conducted to assess properties known to 
be related to tire performance and durability.   
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Phase 2 utilized dynamic benchmarking; during which Contract-supplied and 
competitive products were compared with regard to their ability to withstand a 
dynamometer protocol, that equally placed speed/load performance demands on 
each of the products.  The NCDOT and DPI arranged to make available 
representative tires (from the field) for this testing.  In addition, Smithers procured 
retreaded tires manufactured in Northeast Ohio, so as to have a third group of tires 
for comparison (the Ohio retreads were placed on actual field casings from the 
NCDOT and LEAs).    
 
Sections 1 through 7 of Smithers’ report follow, along with Conclusions and 
Appendix. 
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SECTION ONE 
 
 
Mold-Cure and Pre-Cure Retread Process Comparison, Marketplace Utilization 
and Statement Regarding Comparative, Expected Performance 
 
There are two widely recognized types of retreading processes available for medium duty 
truck tires.  The two processes are generally described as pre-cure and mold-cure.    Pre-
cure retreads are often  referred to as “top caps”, “cold caps”, etc. Mold-cure retreads are 
frequently spoken of as “orbitreads”, which refers to the Orbitread system that is often 
used for applying uncured rubber to the casing, prior to curing the rubber in the mold.  
For the purposes of our report, including this section, we will utilize only the terms pre-
cure and mold-cure, which are technically accurate and sufficiently descriptive to 
differentiate between the two retread process categories.  (Mold cure includes the 
veneered sidewall “bead to bead” retread manufactured by White’s). 
 
Either process requires the addition of time, temperature and pressure to vulcanize (cure) 
some amount of rubber.  In either process, the newly applied rubber is adhered to the 
casing through the use of both adhesive and mechanical retention.    
 
1.  Pre-cure methods apply already-cured tread rubber stock (tread design already 
molded in) to the buffed tire casing.  With pre-cure retreading, a thin layer of uncured 
rubber (very often called “cushion gum”) and cement are placed between the casing and 
bottom of the new tread.  That thin layer of cushion gum is the rubber that is actually 
cured in the pre-cure process, resulting in the bond between the new (pre-cured) tread and 
the casing.  The curing occurs in a chamber that holds a number of tires; each tire in its 
own rubber “envelope”, for the purpose of creating a vacuum.  Some in the industry refer 
to this process as a “cold cap” although the curing process requires temperatures in the 
range of 200º F. 
 
2.  Mold-cure processes, require that uncured, rubber and cement be applied on top of 
the buffed tire casing, frequently (though not necessarily) in a “strip wound” fashion.  
This requires a thick layer of uncured rubber, as the tread design will be impressed into 
that uncured rubber during the curing process.  After application of the uncured rubber, 
the tire is placed in an individual mold, where the rubber is cured and thus bonded to the 
casing.  Since this process requires temperatures more in the range of 300º F, many in the 
industry will refer to a mold-cure retread as a “hot cap”. 
 
Precured Retreading Description 
 
As with all retreading processes, pre-cure begins with the inspection, selection and proper 
repair of the tire casing which is to be retreaded. 
 
The first step is to visually inspect the tire casing to be sure that it is in fact suitable.  
Visual and tactile examination of the casing as well as other non-destructive inspection 
techniques, are utilized.   X-ray is often used for non-destructive examination purposes.  
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Ultrasonic evaluation may also be used, providing electronic images of damage that may 
exist in the tire’s structure.   Static discharge of an electrical current is also used, in which 
the current is passed through the casing and variation in resistance is observed (indicating 
anomalies, the presence of metal objects, etc).   Shearography has become a popular tool 
as well and this process creates images of a casing’s interior, while the tire is in a vacuum 
chamber.  The vacuum produces some deformation where a separation may exist.  Still 
another method is the use of overpressure, wherein the tire is mounted on a wheel and 
inflated to very high inflation pressure; with the particular goal of exposing casing ply 
damage.   
 
After the initial screening, the casing will then proceed to the tread buffing process where 
the original tread will be removed to provide an appropriately-textured surface onto 
which the pre-cured retread will be attached.  After buffing, with the majority of the tread 
rubber now removed,  
any damage that has extended through the tread to the buffed surface (or deeper) can be 
evaluated.   
 
Any puncture injuries, cuts or other damage that extends into (or through) the steel belt 
package of the tire will be assessed.  These areas are ground out until the total size of the 
damaged area is identified and a determination can be made as to the nature and type of 
repair that the damage requires or, whether the casing must be discarded at this point.  
These repairs are often called buzz-outs and/or spot repairs.  As the severity of the service 
which the tire is subjected to increases, the number of spot repairs would be expected to 
increase.  Even injuries that extend completely through the tire structure can potentially 
be repaired (if within specifications) by the installation of the appropriate repair system.  
 
Once the casing is deemed suitable for further processing, it will be sprayed with a liquid 
adhesive and covered with a thin, unvulcanized, layer of cushion gum, onto which the 
pre-cured tread will be applied.  Once the tread is applied and the cut ends are spliced, the 
tire is placed in a rubber envelope or bag and mounted on a special wheel.  Through 
differential pressure, the new pre-cured tread is forced down against the casing, while the 
assembly is heated, usually in an electric oven or curing chamber along with a number of 
other tires.  After the specified time elapses, the tire is removed, inspected, cleaned and 
(often) “painted” to give it a like-new look, and is ready for sale. 
 
“Wing tread” pre-cure, or similar terminology, describes a refinement in the pre-cure 
process that extends the tread rubber slightly down the upper sidewall area, covering the 
buffing striations and providing a nicer finished appearance.  Depending upon the process 
and operator skill level, this feature can result in a tire with an appearance approaching 
that of the original new tire, and very close to that of a well made veneered-sidewall, 
mold-cure retread. 
 
Mold-Cure Retreading Description 
 
Mold-cure retreading requires the exact same inspection and preparation process as in 
pre-cured retreading, as described above.  The mold-cure retread process does differ very 
significantly from the pre-cure process in one major area – all of the new rubber that is 
applied to the casing is uncured.    
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After the casing has been inspected, buffed and any repairs have been made, the rubber is 
laid up on the prepared carcass, which has been sprayed with adhesive.   In the mold-cure 
process, uncured tread rubber is ordinarily strip-wound onto the crown area of the tire, in 
a process that mimics the way in which a deep-sea fishing reel evenly positions the line 
back and forth on the spool as it is wound in.  Not all uncured rubber is strip-wound, 
however, and may be applied in a single strip.  After the uncured rubber has been placed, 
the tire is then inserted in a clam-shell mold, which has the appropriate tread pattern for 
the given application the tire will be used in.  This mold will be placed in the appropriate 
heating chamber for the proper time and temperature to vulcanize the rubber.  At the 
completion of the curing process the tire will be removed from the mold, inspected, 
processed and prepared for sale or delivery.   
 
In the unique (and very unusual in North America) case of “bead to bead” mold-cure 
retreading, the sidewall area of the tire must also be prepared to accept new rubber.  The 
sidewalls will be buffed and adhesive applied in anticipation of the application of a thin 
layer or “veneer” of rubber that will be applied and cured to the tire.  In the case of bead-
to-bead mold-cure, the mold itself will have been engraved so as to place the desired 
markings and information into the newly veneered sidewall rubber.  The new sidewall 
veneer plays no structural role in the retreaded tire.  Depending upon what information 
and decorative designs are engraved into the mold, the sidewalls of a bead-to-bead 
retread may take on a very different appearance; compared to what the sidewalls looked 
like when the tire was originally manufactured.  This process will essentially eliminate 
the original manufacturer’s markings, that are molded onto the tire’s sidewalls. 
 
Marketplace Utilization 
 
The medium truck retread market in North America is large.  Michelin, in it its Factbook 
2007, estimates that 22 million replacement market medium truck tires (does not include 
tires on new equipment) were sold in North America in 2006.   In the same publication, 
Michelin estimated that around 18.5 million medium truck retreads were sold in North 
America, during that year.  The retread to new tire medium truck sales ratio is higher in 
North America than in any other geographic region in the world, according to Michelin’s 
publication.  This high retread utilization figure generally speaks to a good highway 
system with enforced load and speed limits, maintenance practices motivated by the 
desire to be able to retread, widely available, high- quality retread processes, as well as 
high-quality new truck tires designed with retreading in mind.   
  
Mold cure retreading has existed since the early part of the 1900s.  During the late 1950s, 
an Iowa businessman brought the early technology for pre-cure retreading to the USA, 
where he further developed, tested and proved its viability.   It can be seen that mold-cure 
retreading has about a half-century head start on pre-cure retreading in the US.   
 
Actual marketplace usage of the two types of retreads can of course only be estimated.  
Modern Tire Dealer magazine published an article concerning last year’s acquisition of 
Bandag Inc. by Bridgestone-Firestone North American Tire.     
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The above-mentioned Modern Tire Dealer article pointed out that Bandag Inc. has a US 
market share of 45% and produces only pre-cure retreads.  The next two US retread 
market share leaders are Goodyear and Michelin, whose shares are whose shares are 
26.5% and 12%, respectively.  (As a point of interest, Michelin is a relative newcomer to 
the US retreading market).  The combined market shares of Bandag, Goodyear and 
Michelin  = 83.5%,  with the remaining percentage spread out among other retread 
process manufacturers and independent retreaders. 
 
The industry uses 15%-20% as its estimate of the portion of the market that is mold-cure.  
The Michelin Factbook indicates 18.5 million retreads sold in North America in 2006,  so 
the mold-cure market share would have been between 2.78 and 3.7 million units in that 
year  
 
Anticipated performance of retread systems 
In terms of comparative actual or expected performance, the information we have 
gathered from the NCDOT and LEA fleets clearly indicates that there is little or no 
difference in durability performance, based upon the broad categories of pre-cure and 
mold-cure.  As will be stated elsewhere in this report, the fleet managers are very pleased 
with retreads generally, find them to be entirely reliable and are very comfortable using 
them.  Overall, these attitudes mirror Smithers’ knowledge and experience with medium 
truck retread usage. 
 
Smithers experience, both in this study and over the years, bears out that it is not pre-cure 
versus mold-cure (or veneered mold cure) that determines retread performance.  Rather, 
the two main variables that will in fact determine retread performance are: 

1. The original quality of the casing.  Its physical condition (damage, repairs, etc), 
the maintenance it has received to date and the type of the service it has been 
subjected to. 

2. The retreader doing the work.  Using well-trained technicians, a market-proven 
process and having stringent in-the-plant control of the process itself. 

 
With the above two qualifications in mind, it is likely that, broadly speaking, state or 
private sector users of retreads will have a satisfactory result with any of the several, 
well-known and established National or regional retreading companies and their owned 
or franchised operations.   Our experience and belief in this regard is reinforced by the 
performance information conveyed to Smithers by NCDOT and LEA fleet personnel.  
Namely, the fleet managers are getting good service and reliable performance from a 
variety of retreaders (more information to follow in subsequent sections of this report).   
 
This is not to say that certain products of one retread manufacturer or the other won’t 
offer some incremental performance advantage in certain vehicle applications, etc., 
because this may well be the case.   Competition in the marketplace naturally drives 
innovation and improvement.   Therefore, it should be anticipated that product evolution 
and improvement in a given retread process, may, at any point in time, result in slightly 
improved product performance; one retread process versus another. 
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SECTION TWO 
 
MONETARY VALUE OF THE CONTRACT AND RELATED RESULTS FROM 
THE LEA SURVEY OF RETREAD CONTRACT USAGE 
 
Background 
In order to determine the approximate total annual value of the state retread contract, 
information has been gathered from two distinct sources.   
 
The first source was Mr. Bahaa Jizi, State Procurement Specialist in the Department of 
Administration, Division of Purchase & Contract.  Mr. Jizi provided sales volume 
figures, for both the LEAs and the NCDOT, as provided by the vendor, White’s Tire 
Service.  These figures are the sum of the actual tires and spot repairs sold on-contract by 
the vendor in the year 2006. 
 
In order to secure actual information from the LEAs as to any off-contract retread 
purchases, it was necessary for Smithers to conduct a survey.  The complexity of this 
effort was reduced by the kind assistance of the Department of Public Instruction, whose 
Kevin Harrison assisted in the electronic survey distribution and collection of data from 
that survey. 
 
Sending out the LEA survey presented a unique opportunity to enquire as to matters other 
than contract usage.  Additional questions were designed to simply gauge the LEAs’ level 
of interest in the details of tire performance in the fleets.  The additional questions 
focused on: 

1. Whether the fleets are keeping mileage or performance records  
2. The estimated number (or percentage) of tires that are returned to the vendor due 

to performance issue 
3. Whether any retread comparison tests are being run 

(The survey responses to these questions are presented on a survey synopsis spreadsheet, 
which is included in the Appendix Section of this report). 
 
2006 Contract Usage 
 
The “N.C. School Bus Garage” (LEAs) contract usage for 2006 was: 
 Pre-cured retreads -           $       9,593.45 
 Bead to Bead retreads -     $2,129,534.16 
 Repairs (spot repairs only) $  518,499.29 
            Total                                  $2,657,577.20 
 
 
The NCDOT fleets contract usage for 2006 was: 
            Pre-cured retreads -           $     63,957.29 
 Bead to Bead retreads -     $    408,016.84 
 Repairs (spot repairs only) $   225,119.31 
            Total                                  $    697,093.44 
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Annual Off-Contract Purchases as Per the 2007 LEA Survey: 
Total reported purchases from all non-Contract vendors in this survey amounted to  
$716,261.90 
 
Total value of retread purchases               
$2,657,577.20 – 2006 LEA on-contract purchases 
$   697,093.44 – 2006 NCDOT on-contract purchases 
$   716,261.90 - LEA-reported annual off-contract purchases  
____________ 
$4,070,932.54 – Combined total retread purchases (approximate). 
 
Please note that the State contract purchases listed spot repairs as a separate line item and 
the LEAs’ off-contract purchases included spot repairs in the price (which is the industry 
pricing practice).    
 
*The off-contract vendors/retread brands mentioned by the various LEAs were: 
Bandag 
Goodyear 
Snider 
Michelin 
Clark Tire 
Piedmont Tire 
Wingfoot 
Best Tread 
Parrish Tire  
Tire Centers Inc. (TCI) 
Black’s Tire 
Maness Tire & Recapping 
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SECTION THREE 
 
Comparative Performance Analyses 
 
 

1. Field Miles per 32nd Inch and Cost-Per-Mile Projections  
 

2. Physical/Mechanical and Chemical Analysis  
 

3. Dynamic Laboratory Testing and Analysis 
 

4. Spot Repair Analysis of LEA and NCDOT Casings  
 

5. Comparative appearance analysis 
 

6. Reported return rates from NCDOT and LEA fleets 
 

7. Project Data Collection Map 
 
 

1. Field Miles per 32nd Inch and Cost Per Mile Fleet Performance Data 
 
Tires are the second highest variable maintenance cost in fleet operation (after fuel).  
Therefore, miles per 32nd inch of tread depth and tire cost per mile are important 
measures of the field performance of tires in a particular application.  For the purposes of 
this study, miles per 32nd inch of tread depth and cost per mile calculations were 
determined from actual field performance data gathered from NCDOT and LEA fleet 
locations.   
 
With the kind cooperation of NCDOT and LEA fleet location managers, we were able to 
gather real-world miles-per-32nd inch performance; either from vehicles presently in 
service, or in some cases from historical vehicle maintenance records.  
 
By tradition, tread depth measurements in the US are typically made in 32nd of an inch 
increments.  For reference purposes, 8/32” of an inch = ¼” of tread depth.   
 
For purposes of this study, miles per 32nd inch of tread depth were calculated based on 
the average reported number of miles of operation, as reported by the particular fleet, on 
an individual tire basis, divided by the average amount of tread depth consumed during 
that period of operation.  Cost-per-mile calculations were formulated based on the 
following two assumptions: 1) the reported new-tire tread depths and 2) that all tires were 
considered to be worn out at 4/32nds inch tread depth.  The tire prices were determined 
either from the State contract and/or information gained from the various fleets 
using/testing non-contract tires.   
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Tread Depth Assumptions: 

  
 
 
 
 
 
 
 
 

 
 
Because tire prices can vary slightly for the same tire in different markets, and at different 
points in time, the following prices for Bandag BDV and Bandag BRM have been 
averaged.    
 
For consistency, Contract pricing has been used in all cases for White’s products (though 
some fleets had slightly varying White’s pricing in their records).  Bead to Bead pricing 
includes 3 spot repairs, which appeared to be the typical custom and practice 
 
Bead to Bead Highway $117.40 (Contract) 
Bead to Bead Traction $132.14 (Contract) 
Pre-cured Highway Wing Tread  $70.76 (Contract) 
Pre-cured Traction Wing Tread CB-W200 $70.46 (Contract) 
Bandag BRM $114.00 (Average) 
Bandag BDV $112.00 (Average) 
GY Wingfoot pre-cure rib $92.30 (Reported) 
Michelin pre-cure rib $93.26 (Reported) 
  
  
 
Cost-per-mile calculations may also take into consideration vehicle down time, repair 
costs and cost of replacement tires.  Based on our experience, and information gained 
during the course of this project, these three factors were not deemed to be significant 
contributors to cost per mile in either the NCDOT or LEA fleets.  An example of a 
typical cost-per-mile calculation follows: 
 
For example: 
If a new retread or new tire was mounted 13,500 miles ago, is still in service on the 
vehicle and has worn off 6/32” of tread, the rate of wear is 2,250 miles per 32nd inch of 
tread depth (13,500/6).   
 
Next, having determined miles per 32nd inch rate of wear, total anticipated mileage 
figures were projected.  The projections were made by multiplying miles per 32nd inch 
wear rate x the tire’s usable tread depth.   
 
For example: 

White’s bead to bead drive 24/32” 
White’s bead to bead rib 19/32” 
White’s  pre-cure CB-W200 drive 19/32” 
White’s pre-cure wing tread  16/32” 
Bandag BRM 26/32” 
Bandag BDV 22/32” 
Goodyear Wingfoot pre-cure 16/32” 
Michelin pre-cure 15/32” 
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19/32” original tread depth - 4/32” (tread depth at removal from service) = 15/32” usable 
tread depth: 
15/32” x 2,250 miles per 32nd” (from the earlier example) = 33,750 projected miles. 
 
Continuing the above example, we determined the projected cost per mile for a given 
retread; using the Contract price of an 11R22.5 Bead to Bead rib, including 3 spot repairs 
at $117.40 as follows:   
$117.40cost of retread 
33,750 projected miles = .347 cents per mile 
 
Please Note:  

• In all of the calculations for this report, the tire was considered to be worn out at 
4/32” tread depth (a very common point of removal for the fleets we visited). 

• Tread depths used in the calculations for the White’s various retread products 
were the tread depths that were provided in the contract.  Tread depths for the 
various off-contract retread products were as determined as measured by 
Smithers. 

 
 
Representative photographs of tires and vehicles from the fleets visited  
 
Alamance County – Burlington School District. 

 
Alamance-Burlington casing “Returned As Received” by retreader (Belt Separation 
was identified). 
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Alamance-Burlington bus. 

 
Buncombe County School District used tires. 
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Buncombe SD bus. 

 
Charlotte – Mecklenburg School District – Smithers checking tread depth. 
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Charlotte-Mecklenburg used tires. 

 
Common tread depth gauge. 
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Guilford County School District bead to bead retread. 
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Guilford County School District. 

 
Henderson County School District. 
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Henderson County School District – New Michelin MRT retread. 

 
Rockingham County School District. 
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Rockingham casing “Returned As Received” by retreader (Identified problem in 
bead are of tire). 
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Wake County School District. 

 
NCDOT Division 9 – Forsyth. 
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NCDOT Division 9 – Forsyth – White’s pre-cure traction. 

 
NCDOT Division 10 Charlotte. 
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NCDOT Division 10 Charlotte – White’s pre-cure traction. 

 
NCDOT Division 13 – Asheville. 
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NCDOT Division 12 – Shelby. 

 
NCDOT small dump truck. 
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NCDOT White’s 24/32” traction on small dump truck. 
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Representative (retread only) Cost Per Mile Figures 
 
Below are representative, projected cost-per-mile figures from each of the 8 LEA and 7 
NCDOT fleet locations where miles-per-32nd inch wear rate data were collected for this 
study.  We have utilized both State Contract and local market pricing, depending on the 
fleet.  Again, these figures are representative and are approximate, developed with the 
intent of providing the JLTOC with directionally demonstrative information, for its 
purposes. 
 

Fleet Type Tire Type 
Service 

Orig. 
Tread 
Depth 

Avg. 
Miles 

Per 32” 

Cents 
Per 
Mile 

Alamance 
Burlington 
SD 

White’s Bead to Bead Urban 19 776 .010 

Alamance 
Burlington 
SD 

White’s Bead to Bead Rural 19 1133 .007 

Alamance 
Burlington 
SD 

Bandag BRM Urban 26 913 .006 

Alamance 
Burlington 
SD 

Bandag BRM Rural 26 1373 .004 

Buncombe 
SD White’s Bead to Bead  19 904 .009 

Charlotte-
Mecklenburg White’s Bead to Bead  19 1422 .006 

Durham SD White’s Bead to Bead Urban 19 1668 .005 
Durham SD White’s Bead to Bead Rural 19 1200 .007 
Durham SD White’s Bead to Bead Both 19 1484 .005 
Guilford SD White’s Bead to Bead Urban 19 1044 .008 
Guilford SD White’s Bead to Bead Rural 19 1289 .006 
Henderson 
SD 

White’s Bead to Bead 
*Based on 2 data points only Rural 19 431  1.8 

Henderson 
SD Goodyear Wingfoot pre-cure Rural 16 981 .008 

Henderson 
SD 

Goodyear Wingfoot pre-cure 
*Based on 1 data point only City 16 1378 .006 

Rockingham 
SD Bandag BDV  22 1021 .005 

Rockingham 
SD White’s Bead to Bead  19 1409 .006 

Rockingham 
SD Bandag BRM  26 1132 .005 

Wake SD White’s Bead to Bead  19 1163 .007 
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Fleet Type Tire Type 
Service 

Orig. 
Tread 
Depth 

Avg. 
Miles 

Per 32” 

Cents 
Per 
Mile 

NCDOT Div. 
4 Wilson White’s Bead to Bead Road Oil 24 1314 .005 

NCDOT Div. 
9 Forsyth 

White’s Oliver pre-cure 
Traction  19 2167 .002 

NCDOT Div. 
9 Stokes 

White’s Oliver pre-cure 
Traction  19 1165 .004 

NCDOT Div. 
10 Charlotte 

White’s Oliver pre-cure 
Traction 

Single 
Dump 19 1530 .003 

NCDOT Div. 
10 Charlotte 

White’s Oliver pre-cure 
Traction 

Dual Axle 
Dump 19 972 .005 

NCDOT 
Div.12 
Shelby 

White’s Bead to Bead  24 1199 .006 

NCDOT Div. 
13 Asheville White’s Bead to Bead  24 858 .008 

 
 
2.  Physical, mechanical and chemical analysis results & comments 
 
The evaluation of medium truck tire performance was not limited to in-service 
assessment in the fleet.  Much was learned in the laboratory as well.  For this part of our 
performance analysis, Smithers cut 10 retreaded and 2 new tires that were obtained from 
the NCDOT and the DPI subjected them to various laboratory test procedures.  These 
tires were as follows:  
 

1. DPI-1 – White’s Marangoni Ring Tread pre-cure retread 
2. DPI-4 – White’s Bead-to-Bead mold-cure retread 
3. DPI-7 – New Goodyear G149  
4. DPI-10 – Snider’s Bandag BDV pre-cure retread 
5. DPI-13 – Goodyear Wingfoot pre-cure retread 
6. DPI-16 – Ziegler’s XZA pre-cure retread*  

 
7. DOT-1 – Colony’s Bandag UDR pre-cure retread 
8. DOT-4 – New Goodyear G287 
9. DOT-7 – White’s Oliver HMT pre-cure retread 
10. DOT-12 – Ziegler’s XDHT pre-cure retread* 
11. DOT-16 – White’s Bead-to-Bead mold-cure retread 
12. DOT-19 – Snider’s Bandag Megatrek pre-cure retread 

 
*Ziegler Tire is a North East Ohio area tire dealer and retreader.  They utilize the MRT 
(Michelin Retread Technologies) processes, which include both pre-cure and mold-cure 
products.  Smithers utilized Ziegler to place their pre-cure retreads on several of the 
NCDOT and DPI/LEA casings received from the field, in order to have representative 
test tires from yet another, well-known retread process, for comparison with the products 
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of the North Carolina retreaders in the evaluation.  Ziegler’s retread facility and trained 
technicians were also utilized to assist in our spot repair analysis of several NCDOT and 
DPI/LEA casings that were provided for that purpose. 
 
In our Akron laboratories, we subjected cut samples of each of the above tires to 
chemical/physical properties analyses. The tests performed were as follows: 
 

1. Infrared Analysis – Type Polymer ASTM D297-93 (2002) e1, 3677-(2004).  This 
testing is conducted to identify the polymer type.    

2. Compositional Analysis by Thermogravimetry, ASTM E1131-03.  This testing 
continuously monitors the weight of a sample during isothermal or dynamic 
temperature scans over the range from 30° to 1000°C.  This identifies the bulk 
composition (portions of the components, by %) of the rubber compound. 

3. Adhesion to Flexible Substrates ASTM D413-98 (02) e1.  This test assesses the 
pound inches of peel force between the retread and the original tire casing. 

 
 

 
NCDOT and LEA tires cut for lab analysis. 
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NCDOT and LEA sections ready for testing. 
 

 
Sample ready for ply pull machine (pull apart at interface of casing and retread 
rubber). 
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Tear resistance being measured (casing/retread interface). 
 

 
Tear resistance being measured (additional view). 



 
RETREAD PEFORMANCE STUDY 

33 | P a g e  

Lab Comments on NCDOT Tires 
 

1. The retreaded tires tended to exhibit higher styrene butadiene rubber content than 
the exemplar new tire.  This difference could be expected to potentially offer 
more freedom for the tread compounder to formulate for increased abrasion 
resistance, but perhaps at the cost of increased heat generation and reduced fuel 
economy. 
 

2. Polymer and carbon black percentages tended to be similar among the retread 
types.  Ash contents were also similar among the retread recipes, but considerably 
lower than the new tire.  This finding would be consistent with usage of silica in 
the new Goodyear exemplar tire, but not in the retread tires.  Significant 
variations in plasticizer usages between the different retread compounds are 
routine and expected. 
 

3. The Colony Bandag UDR tread exhibited the highest peel force at the buff line 
interface, and slightly higher than the other retreaded tire groups, which were 
comparable with one another. 

 
Lab Comments on DPI Tires 
 

1. Retreaded tires tended to exhibit higher styrene butadiene rubber content than the 
exemplar new tire.  This difference could be expected to potentially offer more 
freedom for the tread compounder to formulate for increased abrasion resistance, 
but perhaps at the cost of increased heat generation and reduced fuel economy. 
 

2. Polymer and carbon black percentages tended to be similar among the retreaded 
tires, and lower than the new Goodyear exemplar tire.  Higher polymer content 
may be associated with lower energy losses in service.  The ash contents were 
also similar between the retread recipes, but considerably lower than the new tire.  
This finding would be consistent with usage of silica in the Goodyear exemplar 
tire, but not in the retread tires.  Significant variations in plasticizer usages 
between the different tread caps are routine and expected. 
 

3. The Marangoni Ring Tread tire exhibited the highest peel force at the buff line 
interface, and significantly higher than the other retreaded tire groups.  The 
retreaded groups were comparable with one another with the exception of the 
Snider’s Bandag BDV tread buff line interface, which exhibited lower peel force. 
 

 
3.  Dynamic laboratory testing analysis results and comments 
 
Another key element in Smithers’ multi-phase testing protocol for this project involves 
the use of dynamometer, or roadwheel testing.  This is the long-standing industry method 
to dynamically evaluate tire performance, in controlled laboratory conditions, indoors.  
For this phase of the testing, 14 additional NCDOT and DPI/LEA tires were evaluated 
and were identified as follows: 
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DPI-2 – White’s Marangoni pre-cure retread  
DPI-5 – White’s Bead-to-Bead mold-cure retread 
DPI-8 – Goodyear G149 (new tire) 
DPI-11 – Snider’s Bandag BDV pre-cure retread  
DPI-14 – Goodyear Wingfoot pre-cure retread  
DPI-18 – Ziegler’s XZA pre-cure retread  
DPI-20 – Ziegler’s XZA pre-cure retread  
 
DOT-2 – Colony’s Bandag UDR pre-cure retread  
DOT-5 – Goodyear G287 (new tire) 
DOT-8 – White’s Oliver HMT pre-cure retread 
DOT-10 – Ziegler’s XDHT pre-cure retread 
DOT-14 – Ziegler’s XDHT pre-cure retread 
DOT-17 – White’s Bead-to-Bead mold-cure retread 
DOT-20 – Snider’s Bandag Megatrek pre-cure retread 
 
Each of the tires was tested first to the standard FMVSS 119 step-load, 47-hour 
endurance test protocol.  At the completion of the 47 hour test protocol, the tires were 
inspected and then reinstalled on the roadwheels, with the intention of completing as 
much as possible of an additional 13 hours of stepped-load endurance testing.   
 
DOT FMVSS 119 minimum performance testing is not presently required for retreaded 
tires, but may be considered as a reasonable benchmark with which to compare and 
contrast dynamic laboratory performance of medium duty truck tires, both new and 
retreaded. 
 
All of the tires successfully completed the initial 47-hour FMVSS 119 protocol.  Twelve 
of the 14 tires completed the additional 13 hours of testing, with the exception of  
DOT 17 and DPI 11.   
 
DOT 17 was a White’s bead to bead drive tire which suffered a casing disablement 
during the extended (post-FMVSS 119) portion of the test protocol.  Such a casing 
disablement is not unusual in extended FMVSS 119 testing of this nature. 
 
DPI 11 was a Snider’s Bandag BDV that also suffered casing damage (separation 
between top working belt and the protector ply) during the extended (post-FMVSS 119) 
portion of the test protocol.  This type of damage is likewise not unusual during extended 
FMVSS 119 protocols.  
 
Representative dynamic testing photographs follow: 
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Tire DOT 10 moving toward dynamometer. 

 
Post-test appearance of original tread tire (DOT-4). 
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Tire casing DOT-17 did not withstand extended protocol; completed 47.9 hours. 

 
Tire casing DOT-17 did not withstand extended protocol; completed 47.9 hours (additional view). 
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Tire DPI-5 approaching dynamometer. 
 
 
4.  Spot repair analysis of NCDOT and DPI/LEA casings 
 
The term spot repair is used to describe a repair that is made to the casing that is not so 
extensive, or so deep into the structure, as to require a structural repair such as a nail hole 
repair or section repair. 
 
After a tire’s tread has been buffed away, there may be minor damage to the underlying 
rubber, or tire structure that is now exposed.  This damage could be the result of stone 
drilling, cutting or other conditions that extended through the tread but did not penetrate 
into the tire cavity.  Spot repairs to the exterior sidewall could also be made, again 
repairing damage that does not into the tire cavity.  In either case, the technician uses a 
pneumatic grinding tool to “buzz out” the damage.  The buzzed-out area is then filled 
with pliable strip rubber, which is trimmed back to match the contour of the surrounding 
surface.  After the spot repairs are completed, the casing continues on its way to the next 
step of the retreading process. 
 
The necessity to make spot repairs to a casing during the retread process is universal.  
The number of repairs is generally correlated to the service in which the tire has been 
used.  The more difficult the service, the greater the number of anticipated spot repairs. 
(We have commented on the practice of separately billing spot repairs in Section Five of 
this report). 
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It should be noted that no two, trained and experienced technicians, will always see the 
need to make the exact same number of these kinds of repairs.  There is subjectivity 
involved, and a blending of experience with the art of the work. 
 
We have included in this Section, our results from the buffing of 12 NCDOT and 
DPI/LEA original tread tires.  These tires came to us from various parts of the state, and 
were worn down to the point that they were ready for retreading.  The tires were taken by 
Smithers to Ziegler tire, where they were placed in line for retreading, received all of 
their pre-retread inspections and progressed to the buffing station.  Smithers personnel 
were present to observe and document the process, recording the number of spot repairs 
that each casing required.  The table below shows the results. 

 
Tire ID Region Crown Spots S/W Spots Total Spots 
DPI 16 Eastern-

Sampson 
1 0 1 

DPI 17 Eastern-
Sampson 

1 1 2 

DPI 18 Central-
Guilford 

2 1 3 

DPI 19 Central-
Guilford 

0 7 7 

DPI 20 Western - Ashe 0 0 0 
DPI 21 Western - Ashe 3 0 3 

     
DOT 10 Mountain 2 1 3 
DOT 11 Mountain 1 0 1 
DOT 12 Coastal 15 5 20 
DOT 13 Coastal 16 4 20 
DOT 14 Piedmont 4 1 5 
DOT 15 Piedmont 1 4 5 

 
NOTE TO READER:  The above tires were buffed on September 5, 2007 at Ziegler Tire 
is Massillon, OH.  For the benefit of the reader, a DVD is included in this report (in 
enclosed jewel box) which shows the initial inspection process, buffing off the remaining 
tread, shearography, and the process of identifying and buzzing out damaged areas of the 
above tires that required spot repairs. 
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Spot  Repair/Inspection Process Photos. 

 
Initial visual tactile inspection. 

 
Electrostatic discharge evaluation. 
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Probing for object located by electrostatic discharge. 

 
Metal object removed from tread area. 
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X-ray analysis device. 

 
Tire placed on buffing rim. 
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Buffed tire in place on shearography machine (chamber lid open). 

 
Shearography image (operator’s view). 
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Shearography process reference manual. 

 
DOT 12 Ready for buffing. 
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DOT 12 Spot repair total count. 
 
 
5.  Comparative appearance analysis 
 
Based upon the comments of several knowledgeable NCDOT and LEA individuals, who 
have the advantage of familiarity with retreading usage in the fleets over a lengthy period 
of time, Smithers learned that the physical appearance of retreaded tires was historically  
a significant issue.  Apparently, there was a problem with some of the drivers, who were 
upset at the prospect of having to drive on retreads in any case, and the obvious retreaded 
appearance of pre-cure retreads in particular (in that time frame) was troublesome to 
them.  Our understanding is that the veneered sidewalls of the White’s mold-cure retreads 
significantly mitigated the issue, since these retreads had more of a “new tire” 
appearance. 
 
The significant progress in performance of retreads that has been achieved over time 
includes markedly improved physical appearance.  This improvement has much to do 
with a product improvement that Bandag originally called “Wingtread”.  This 
incorporates rubber at the edges of the tread (at the shoulder of the tire) which covers the 
traditionally- exposed buffing striations that were variously apparent; again particularly 
with pre-cure retreads.  Today, each of the well-known and established retread 
manufacturers incorporates some type of technology to cover the buffing striations with 
rubber at the shoulder and blend the appearance of this area into the upper sidewall of the 
original casing.  The improvement in appearance is quite noticeable. 
 
To demonstrate this, Smithers took close-up images of the various retreaded (and new 
Goodyear) tires that were provided to us by the NCDOT and the DPI/LEAs for our 
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testing.  These photographs appear below.  There are two close up images of each tire, 
with a good light source available.  Each photograph is labeled.   
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RETREAD PEFORMANCE STUDY 

47 | P a g e  

 
 

 
 



 
RETREAD PEFORMANCE STUDY 

48 | P a g e  

 
 

 
 



 
RETREAD PEFORMANCE STUDY 

49 | P a g e  

 
 

 
 



 
RETREAD PEFORMANCE STUDY 

50 | P a g e  

 
 

 
 
 
 
 
 



 
RETREAD PEFORMANCE STUDY 

51 | P a g e  

 
 

 
 



 
RETREAD PEFORMANCE STUDY 

52 | P a g e  

 
 

 
 



 
RETREAD PEFORMANCE STUDY 

53 | P a g e  

 
 

 
 



 
RETREAD PEFORMANCE STUDY 

54 | P a g e  

 
 

 
 



 
RETREAD PEFORMANCE STUDY 

55 | P a g e  

 
 

 
 



 
RETREAD PEFORMANCE STUDY 

56 | P a g e  
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Finally, in order to provide the client with the ability to actually “touch” the various 
products in order to compare and examine them, Smithers has provided a complete set of 
finished cut sections of the actual tires.  These cut sections also reveal the internal 
components typical of all-steel, radial, medium truck tires.  NOTE:  care should be 
taken in handling these cut sections as any exposed steel filaments can puncture the 
skin.   
 
6.  Reported retread return rates from Smithers’ LEA survey and field survey 
spreadsheet  
 
The survey queried the LEA respondents as to whether they occasionally had to return  
retreaded tires, and the vast majority indicated that this was so.  The follow-up question 
in the survey asked about the approximate percentage of retreads that were returned.  The 
highest return rate estimate indicated was 1-2%.  The remaining responses were either 
1%, or less than 1%.  These responses were associated with a variety of Contract and off-
contract retread products that the respondents were using in their fleets. 
 
These percentages are generally consistent with the information that the various NCDOT 
and LEA personnel provided during our in-person visits.  Management personnel at 
NCDOT in Raleigh provided similar information (less than .5% returns), during our visit 
at the outset of our work in this project. 
 
The reported rates of return from all sources were consistently low.  Furthermore, 
regardless of the type of tire being utilized, or the vendor supplying the tire, great 
satisfaction was conveyed by the customer in every instance. 
 
Included here is a consolidated spreadsheet of the LEA survey results, which was 
undertaken primarily to acquire off-contract purchasing information.  The entire 
spreadsheet is presented here, since some tire performance questions were responded to, 
and may be of interest to the reader. 
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7. Project Data Collection Map 
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SECTION FOUR 
 
DISCUSSION CONCERNING SAFETY AND QUALITY COMPARISONS AND 
OTHER  STUDIES RELATED TO RETREADING  
 
Background 
 
As previously explained and agreed upon, Smithers has provided in this project 
information that focuses on performance.  As stated in our introductory letter it is our 
position that “Performance is measurable and quantifiable.  Tire/retread “performance”, 
as we will propose to measure and determine it, inherently includes both reliability 
(safety) and cost effectiveness.”   Smithers’ performance comparison information and 
data are presented elsewhere in this report. 
 
Other studies and information of interest 
 
Smithers conducted a search of the literature for relevant studies, etc., that may be useful 
for the JLTOC’s  purposes .  Two studies were conducted in the past, both of which  
focus on the area of the tire debris that is found on the roadways.  Any study of tire debris 
will of course include the issue of retreads.   The studies were conducted in 1999 and 
2000, in the Commonwealth of Virginia and Phoenix, Arizona, respectively.  Both 
studies are included in the Appendix of this report.  The summary language in the first 
few pages of each report gives a good overview of the findings and conclusions, and may 
be of interest to the JLTOC because, again, these studies deal, in part, with the topic of 
retreaded tires.  Though unable to comment on this work, since Smithers was not 
involved in it, we do believe that this kind of information can potentially provide the 
Committee members with a further tire industry/tire performance context, which may be 
of value in their present deliberations, and in the future as well. 
 
We have provided an additional document which may also be of interest to the JLTOC in 
connection with this report, and perhaps for future reference.  The information may also 
be of interest to individuals responsible for tires at the DPI and NCDOT and perhaps also 
State commercial vehicle enforcement personnel.  The information was presented at the 
Clemson Tire Conference in 2006, by an engineer from Bridgestone/Firestone.  The 
report provides information from the study of over 10,000 scrap truck tires, many of 
which were of course retreaded.   Again, Smithers cannot comment on work we were not 
involved in, but we do believe this kind of information may be of use to the JLTOC, in 
terms of industry context. 
 
Additionally, Smithers has just completed a very large tire debris analysis project for the 
University of Michigan Transportation Research Institute (UMTRI), which will 
ultimately become part of a larger report commissioned by the US Department of 
Transportation (NHTSA).  At some point in the next few months, this report should be in 
the public domain, and may also be of interest to the JLTOC, since, as previously stated, 
any tire debris study will include the topic of retreaded tires.  If the Committee has an 
interest in reviewing a copy of this document, Smithers will be happy to inform Ms. 
Hollowell when it becomes available.  We may also be able to assist her in obtaining a 
copy.  



 
RETREAD PEFORMANCE STUDY 

60 | P a g e  

 
SECTION FIVE   
 
Comments on failure rate information learned in the NCDOT and LEA fleets that 
were either visited or surveyed 
 
As an absolutely essential part of its work on this project, Smithers made visits to field 
locations of the NCDOT and LEA fleets.  These visits, and subsequent follow up work 
with fleet personnel, provided core information and data.  These data were then analyzed 
and considered in the context of our laboratory and other analyses.  Specifically, our field 
visits were made in order to: 

• Gain a hands-on familiarity with the equipment and both new and retreaded tires 
that are in use.   

• Work with knowledgeable NCDOT and DPI/LEA personnel in order to gain an 
appreciation of any real-world, field performance and field tire and retread issues, 
first-hand.  Particularly also to determine whether any significant durability issues 
existed, and if so whether they were more prevalent in one retread process, 
compared to another. 

• Examine available vehicle maintenance records – with the anticipation that there 
will be information as to dates/mileages that tires were installed/removed. 

• Examine any actual tire records that may exist at the fleet locations - specific 
records, separate from the vehicle maintenance records (as anticipated, this kind 
of information was not generally available, except in limited cases where testing 
or special product performance comparisons were going on). 

• Look through vehicle maintenance records to find mounting date/mileage – 
determine if a mileage projection for those tires would be valid 

• Initiate our own tire performance records as necessary in order to supplement 
existing information or, determine a better way to gather good, “snapshot” tire 
performance information for tires presently on vehicles. (The approach developed 
gathers data from tires currently on vehicles and the information that was 
collected is presented in Section Three of this report).   

 
 
Smithers’ Comments Concerning Failure Rates 
 
In all of its visits to 7 NCDOT and 9 LEA fleet locations and in all of its conversations 
with knowledgeable personnel at administrative, management, and operational levels, 
Smithers did not learn of a single, significant performance or durability issue related to 
the use of any of the variety of retreads in service in these fleets.   
 
We did hear anecdotal recollections about poor retread performance of many years ago, 
but we were not able to find any actual documentation or records that still exist as to the 
nature and extent of those issues.  For example, Mark Walker, NCDOT Division 7 fleet 
manager and tire committee chairman for the NCDOT, recalled that up to 30% of the pre-
cure retreads from L&N Tire were failing in the early to mid 1980s, and the contract was 
cancelled as a result.  Mark also recollected a tire test (4 or 5 sets of tires – late 1990s) he 
did in Division 7 wherein, over a 2 year period, the bead-to-bead product from White’s 
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Tire Service gave better mileage than both new tires and the White’s pre-cure tires that 
were in the evaluation.  (At this considerably later point in time, Mark no longer had any 
written record of the results). 
 
Issues in the present that Smithers became aware of are generally those that would be 
anticipated, such as road hazard failures, mileage received, etc.   Various fleets expressed 
a preference for White’s bead-to-bead, others for White’s pre-cure, or a particular Bandag 
or Goodyear Wingfoot retread or other brand of retread product that a fleet was either 
testing, or routinely purchasing.  This is to be expected.  Where records are kept, there 
may be incremental performance variations detected, among different retread products in 
the same or similar fleet applications. 
 
The fleets utilizing White’s Tire Service products (bead-to-bead, Oliver HMT pre-cure or 
Marangoni Ringtread pre-cure) were universally pleased not only with the retread 
products, but also with the way in which White’s takes care of the very rare instances 
when there has been a concern or question about a particular tire’s performance.  Namely, 
White’s picks up the tire and replaces in at zero cost to the fleet. Mark Walker and Drew 
Harbinson of the NCDOT pointed out that the White’s bead-to-bead tires had a failure 
rate of less than .5% in 2004 and 2005. 
 
Further, as was mentioned in Section 3 of this report, LEA fleet survey respondents 
indicated that very, very few retreads (of any brand in use) are returned to the dealer. 
 
LEA fleets that were testing or otherwise using various retreads other than those from 
White’s Tire Service, were likewise pleased with product performance and durability.  
They also seemed very content with the service that White’s competitors are providing in 
their fleets. 
 
In summary, Smithers is aware of no durability, performance or failure issues at all on the 
part of either the contract (White’s) retreads or among those retreads that some LEA fleet 
locations are procuring from various other sources.  This is not surprising, and in fact is 
really to be anticipated.  In today’s marketplace, if a retread product from any of the 
prominent manufacturers is correctly applied to a sound casing (assuming good 
maintenance in the fleet), the product should perform reliably.   



 
RETREAD PEFORMANCE STUDY 

62 | P a g e  

 
SECTION SIX 
 
SMITHERS ANALYSIS OF CURRENT NC RFP SPECIFICATIONS, ALONG 
WITH RECOMMENDATIONS  
 
Background 
Retreading technology, like tire technology per se, continues to advance, driven primarily 
by the competitive forces in the marketplace. 
 
Fleets using only the Whites bead-to-bead retreads were universally very pleased with 
their performance.  Users of the White’s Oliver pre-cure retread and the White’s 
Marangoni Ringtread pre-cure retread were equally satisfied.   
 
We also spoke with a number of fleet users who have different retread products running; 
manufactured by various North Carolina retreaders, other than White’s.  These users were 
likewise completely satisfied with the high level of retread performance and reliability 
they were experiencing.   
 
Although some users expressed a preference for one retread over another, not one person 
we spoke with in the NCDOT or LEA fleets was displeased with, or had any serious 
concerns about, the use of retreaded tires in their operations.   
 
When viewed in the aggregate, and notwithstanding the fact that some NCDOT and LEA 
applications can be somewhat punishing, when you compare these operations with 
commercial fleets, both the NCDOT and LEA fleets run relatively few miles annually.  
The low mileage (low flex cycle) nature of these fleets and, in the case of the LEAs, low 
gross vehicle weights and operating speeds, were among the chief factors that resulted in 
the universal satisfaction with retreading that was expressed by the fleet managers.  
Obviously, the utilization of good retread products and processes, along with good fleet 
maintenance, were likewise major factors in the State’s very successful use of retreaded 
tires. 
 
CURRENT NC SPECIFIICATION  
(Reference - November 21, 2005 version of Draft IFB) 
Many of the various technical provisions and requirements were not unlike those seen 
during our investigation into the retread contracting practices of other states.  We will 
discuss (below) five State contract specifications that materially differ from the retread 
specifications of others states surveyed, and will provide technically-based comments or 
suggestions as appropriate. 
 

1. The NC practice of requiring a certain, very specific type of retreading method 
(for sections 3 and 4) was not something we saw in the retread specifications of 
other states that had retread contracts.  The Utah specification was an exception, 
wherein only pre-cure retreads were to be purchased, with mold-cure retread 
purchasing requiring case-by-case approval.  As a practical matter, it is possible 
that being overly restrictive as to what type of retread may be procured could 
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result in a kind of technical stagnation; denying the opportunity to take advantage 
of industry improvements resulting from competitive market forces.   

 
2. The Retread Rubber Specifications section in the DRAFT NC IFB should be 

mentioned, in terms of its value and relevance to current-day retread rubber 
formulations.  The specification requires a certain percentage of polybutadiene 
elastomer (PBR), when in fact all of the retread rubber compounds analyzed by 
Smithers for this study used styrene butadiene (SBR), or a blend of SBR and NR 
(Natural Rubber), and zero PBR.  As a practical matter, rubber formulations can 
and do change as manufacturers’ work to attain optimal desired performance 
characteristics and also in response to marketplace price swings for the various 
types of rubber and other ingredients.  As a result, this is really something that is 
not in the state’s control and providing such a specification may be of little 
practical benefit to the State, in terms of the performance of the retread products it 
procures.  Therefore, Smithers’ recommends that the State take under 
consideration whether the rubber compound formulation portion of this 
specification is useful and should continue.  We would suggest concentrating on 
specifying things that are under the State’s control and rely upon the retread 
manufacturers to provide physical/mechanical properties and rubber compounds 
that keep their retread performance competitive in the marketplace. 

 
3. The fairly detailed ”Information Required On Sidewall” section of the DRAFT 

NC IFB, presumably present because of the procurement of retreads that utilize 
sidewall veneer rubber (Bead to Bead products) as part of the process, should be 
commented upon.  We are aware of recent attention that has been directed to the 
NC contract with regard to a number of veneered-sidewall tires that were 
manufactured and sold with incorrect Load and Inflation information (we 
understand this has been corrected for some time now).  In light of the heightened 
sensitivity to tire regulatory/safety issues since the Firestone/Ford Explorer issue 
and the advent of the TREAD Act, the State’s further consideration to the matter 
of which markings appear on the veneered sidewall may be worthwhile.  
Specifically, even though all of the FMVSS 119 – required markings may appear 
correctly on the new veneer, the issue of whether there may be any State-assumed 
liability for not requiring  the manufacturers’ warnings and instructions to 
likewise be present, may be worthy of study.   

 
4. The DRAFT NC IFB specification requiring final-inspection overpressure testing 

(Matussi machine) is unique among the various state purchasing 
requirements/specifications reviewed.  No other contract required overpressure 
testing at any point in the inspection process.  The State contract’s requiring non-
destructive inspection such as shearogaraphy or x-ray as part of the final 
inspection process was likewise unique. As a normal practice and as described in 
the Industry Recommended Practices for Tire Retreading & Tire Repairing these 
various non-destructive examination technologies are employed at the beginning 
of the retreading process, generally immediately following the initial inspection, 
which is visual and tactile.   
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A worthwhile change to the specification might be to include language such as 
“In addition to the normal visual and tactile examination by a trained operator, all 
casings will receive state-of-the art inspection with the use of shearography, ultra-
sound, electro-static discharge, etc.”  If the state wishes to also require 
overpressure testing, that could be added as well.  Again it should be kept in mind 
that these are initial inspections, not final inspections, so they would more 
appropriately appear under a heading such as “Required Casing Acceptance 
Inspections”. 
 

5. The provision in the DRAFT NC IFB that provides for billing spot repairs as a 
separate line item from the retread price is decidedly not an ordinary industry 
practice.  Smithers’ experience, along with information gathered from other states 
for this project, suggests that this type of minor repair is included in the price of 
the retread, in both government and private sector retread procurement.  The cost 
of a more extensive repair, however, is customarily billed as a separate line item.  
Since this practice has been the source of considerable controversy within the 
state and is not likely to ultimately have an affect on the price per retread actually 
paid (all fleet users queried by Smithers have stated that 3 spot repairs are 
universally billed as part of the cost of each and every tire), Smithers’ 
recommends that the state consider whether this is a worthwhile practice to 
continue. 

 
As a general rule in developing a retread specification, concentrating on the things that 
are in the state’s power to control is probably a good idea.  Certainly that has been done, 
to some extent, in the current DRAFT NC IFB.  Some other things that would fall into 
this category are: 

1. Certification that the retreader has a “controlled process” that is 
periodically verified by the retread manufacturer, or other entity that is 
acceptable to the State 

2. Number of retreads permissible on a casing (if not determined by the 
agencies, LEAs) 

3. Acceptable casing brands 
4. Casing age limitation 
5. Number of nail hole repairs permissible 
6. Whether (or how many) section repairs may be done 
7. Assurance of getting back only the fleet’s own casings 
8. Minimum tread depths per category/application of the retread product. 

 
Smithers suggests that consideration be given to stating in an RFP that “All required 
users of the State contract, have the option to keep up to 10% (percentage is for example 
only) of the fleet wheel positions open to test and evaluate retreads that are not on the 
contract”.  (Management approval and other controls could be established, as may be 
necessary). 
 
The State’s authors of the RFP specification requirements need to have a reliable source 
of basic knowledge that will provide guidance for the development of important, relevant 
specifications.  The specifications in turn should of course serve to assure the suitable, 
reliable products will be procured.  We recommend the State keep on hand the current 
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version of Industry Recommended Practices for Tire Retreading & Tire Repairing as a 
primary source of this information.  The publication is presently collaboratively written, 
and published by the Tire Industry Association (TIA), the Tread Rubber & Tire Repair 
Material Manufacturers’ Group (TRMG) and the Rubber Manufacturers Association 
(RMA).  The member companies of these organizations participating in the development 
of the publication include names such as Bandag, Michelin, Oliver, Goodyear, 
Bridgestone-Firestone and others.  Their consensus opinions as to proper retreading 
practices correct repair procedures, etc. should be a very practical and valuable guide.  
Importantly, this publication is presently in the “Draft” stage of its traditional 5 or 6 year 
update cycle and will be available soon.  The publication can be obtained through the 
Tire Retread and Repair Information Bureau (www.retread.org). 

 
As a final item with regard to specification suggestions, we offer the following 
procurement proposal for the state’s consideration, for its acquisition of both new tires 
and retreads.  From the practical perspective, based upon our overall knowledge of and 
fleet usage of pneumatic tires, and in part also on the current experience in other states 
surveyed, a “multi-award” contract could, arguably, provide the state the following 
advantages:  

 
a) Government-level pricing for an extensive “menu” of products, allowing fleet 
managers the opportunity to select the tire that performs best in a particular application, 
in the same way that private-sector fleet managers are able to do.  In turn, it then becomes 
feasible to achieve the lowest life cycle cost likely obtainable, on a per-application basis. 
 
b)  Fleet operational issues associated with one manufacturer’s products or product 
shortages, retread shop down time, etc., can be mitigated. 
 
c)  The tire manufacturers on the contract will tend to compete for the business, through 
customer service and technical support; as in the private sector. 
 
d)  Any issues related to the lack of speedy service could be mitigated, as more points of 
sale/service would be available. 
 
e)  The administrative costs associated with the traditional process of going out for bids 
could be reduced. 
 
A representative from the State of Texas TXMAS (Texas Multiple-Award Schedule) 
explained to Smithers that it is their practice to request Federal GSA Pricing for their 
tires, so as to assure that they are receiving the lowest marketplace price.  This, he 
explained, is because most federal contracts require that the price that a vendor bids is the 
lowest price that the vendor offers anyone for the particular product.   Smithers mentions 
this only anecdotally, and cannot verify its veracity, but we have included the comment 
as it was a unique specification/purchasing insight provided by one of the state entities 
surveyed. 
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SECTION SEVEN 
 
SURVEY OF OTHER STATES’ PROCUREMENT PRACTICES FOR TIRES 
AND RETREADING, PLUS RETREAD USAGE 
 
In this Section, Smithers has presented information on the above topic as it was provided 
to us.  In the process, we have communicated with a number of individuals from various 
states, as well as the individual responsible for tire purchasing for a multi-state 
purchasing association.  We have accepted the information from these sources in good 
faith and believe it to be accurate.  However, Smithers is not in a position to absolutely 
verify its accuracy.     
 
Also included in this section is Smithers’ analysis of the means by which tires and 
retreading are procured by the government entities that were contacted.. 
 
Colorado 
 
Individuals who provided information were: 
 Michelle Rivera - Assistant to the Executive Director, CDOT  
 Mike Moore – state purchasing office 
 Jim Hanson – Fleet Manager, Denver Public Schools 
 
New Tires 
According to Mr. Moore, in recent years, the State of Colorado has utilized its own 
*multi-award type contract for new tires.  At the present time, Colorado is in the process 
of associating with the Western States Contracting Alliance’s multi-award tire purchasing 
contract.  The WSCA tire contract provides member states access to the products of 
Bridgestone-Firestone North American Tire, Goodyear and Michelin. (Further 
information on the WSCA organization is provided later in this section) 
 
* “Multi-award” in general terms, describes a contract in which more than one vendor is 
an approved source for a particular product or service.  The reader will note herein, that 
different states may utilize a multi-award contract in slightly different ways; more, or less 
restrictive.  
 
Retreading 
Colorado does not have a retreading contract.  The CDOT Maintenance Sections that 
choose to use retreaded tires make heir own local arrangements with a retreader.  We 
were told that whether or not to use retreads is a management preference.  On the school 
bus side, Jim Hanson of the Denver Public Schools believes that 95% + of the school 
districts in Colorado do use retreads.  The Denver school bus fleet has its own contract 
for retreading services and presently uses the Bandag pre-cure process (no particular 
process is specified in their solicitation).  Any other school district would either have its 
own local retreading contract or would piggy-back off of another district’s contract. 
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Florida 
 
Individuals who provided information were: 

Bill Shroyer – Fleet Manager Florida Department of Education 
Angel Birriel – FDOT Fleet Maintenance Supervisor 
 

New Tires 
Florida utilizes a multi-award contract for new tire procurement.  State agencies, plus all 
political subdivisions, public universities, etc., can utilize the contract.   The tires 
available on the contract are those produced by Goodyear and Bridgestone-Firestone 
North American Tire.  Contract users are free to select from the catalogs of both 
manufacturers.  
 
Retreading 
Florida does not have a state retreading contract.  According to Mr. Shroyer, about 64 of 
Florida’s 67 school bus fleets do use retreads.  Each school district is responsible for its 
own retread purchasing arrangements, and each must do so on an RFP/contract basis.  
Presently, the two largest suppliers of retreads to the Florida school districts are Davis 
Bandag and Goodyear.   In the FDOT fleet, retreaded tires are not used at all, according 
to Mr. Birriel.  High ambient temperatures and/or liability considerations may have been 
factors in this decision. Used, original casings from the FDOT fleet go to the landfill, 
according to Mr. Bierriel.   
 
Kentucky 
 
Individuals who provided information were: 
Mike Gustafson – purchasing agent 
Dave Mangum – pupil transportation 
Steve Kelly – KDOT 
 
New Tires 
Kentucky utilizes a multi-award type contract for new tire procurement for all state 
vehicles and the contract may also be used by counties, cities, public universities, etc.  
The Florida multi-award contract provides its users with the catalog of tires from four 
manufacturers; Bridgestone-Firestone North American Tire, Michelin, Goodyear and 
Continental-General   
 
Retreading 
The State of Kentucky does not have a retread contract.  Kentucky does, however, have a 
retread specification in place - based upon ITRA criteria.  The ITRA was the former 
International Tire & Rubber Association, which has since merged into a new trade 
organization, TIA (Tire Industry Association).  The Kentucky retread specifications are 
contained in a document entitled  “2008 Kentucky Minimum Standards for School Buses” 
and can be found on pages 101 through 108 of that document.  These pages are included 
at the end of this Section, for reference.   
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In their individual bid solicitations/RFPs, Kentucky school districts or other users who 
require retreads, must include language that requires responding retreaders to provide 
engineering-level assurance that their process meets these minimum criteria.  
 
The minimum requirements of the Kentucky specification are quite detailed; certainly by 
comparison with the other retread contracts that we have examined in connection with 
our work in this project. 
 
Minnesota 
 
Individual providing information: 
Jackie Finger – Materials Management Division 
Tom Duerr – MNDOT 
John Scharffbillig – MNDOT Transportation Program Supervisor 
 
New Tires 
Minnesota utilizes a multi-award type contract.  They put out a new-tire specification, 
that is based on the tire portion of the specification for their new vehicles.  The present 
multi-award makes available the products of Michelin, Bridgestone-Firestone, Goodyear 
and Continental-General.  A copy of their new tire specification is included at the end of 
this section, for reference. 
 
Retreading 
Minnesota does have a retreading contract.  The use of the contract is optional at the 
discretion of the various state agencies, which are free to use their “delegated local 
purchasing authority to procure similar products and services from other vendors”.  Ms. 
Finger estimates the annual contract usage volume is in the range of $500,000.   The 
contract has been inserted at the end of this section, for the client’s reference.  Note that it 
does not specify any type of retread or retread process; only the retreader is specified.  
You will also note that the retread specification itself is somewhat general and the repair 
specification is a bit more detailed.  Please also note that pricing is included.  It is not 
known if that pricing is current as of the date of this report. 
 
Pennsylvania 
 
Consulted were: 
The INTERNET  
Robert Eisenberg – Department of General Services (new tire and retread contracts) 
 
New Tires 
Pennsylvania utilizes what it calls a “Best Value Supplier/Multi-Award” contract for its 
new tire procurement.  The Best Value Supplier (lowest price) for passenger, light truck, 
medium truck and off-the-road tires is Goodyear.  The Best Value contract vendor for 
police pursuit and farm tires is Bridgestone-Firestone. 
 
When Goodyear does not manufacture a needed tire, or when Goodyear cannot supply a 
tire in the required time frame, the state agency can go to Bridgestone-Firestone and 
make the purchase.  The contract is lengthy (142 pages) so was not inserted into this 
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report.  The contract may be accessed at 
http://www.dgsweb.state.pa.us/comod/contracts/cn00026542.pdf    
 
Retreading 
Pennsylvania does have a separate contract for retreading and repair services.  The 
present contract lists three vendors, which are: Oliver Rubber Company; Goodyear Tire 
& Rubber Company and Bandag, Inc.  No particular type of retread is specified.  Any 
agency or other authorized user can buy from any of the three vendors, without 
restriction.  Mr. Eisenberg explained that the “open” multi-award nature of this contract 
was done for a specific reason, which was to make certain that agencies and other users 
anywhere in the state have assured access to at least one of the three vendors and their 
service support.   This contract is included at the end of this Section, for reference. 
 
Texas 
 
Individual consulted: 
Richard San Jose – Purchasing 
 
New Tires 
Texas uses its Multi Award System (TXMAS) to procure new tires.  Michelin North 
America, Inc and Bridgestone Firestone North American Tire both have all of their 
products available on the contract.  TXMAS required the two vendors to submit their 
“GSA” pricing (federal General Services Administration).  The reason for this, according 
to Mr. San Jose, is that by law, vendors selling to the GSA cannot sell to other 
government entities for less than the GSA price.  This, again according to Mr. San Jose, 
assures TXMAS that they are getting the best pricing level.  In the field, local Michelin 
and Bridgestone-Firestone dealers provide the delivery of tires and any needed service.  
This TXMAS contract runs from 12-19-06 to12-5-2011 and is automatically renewed on 
the date the State General Services Administration exercises the renewal option, with all 
terms and conditions continue to apply, by mutual agreement. 
 
Retreading 
There is no state contract for retreading.  Agencies can go out on their own to procure 
retreads if they want to use them.   
 
Wisconsin 
 
Individual consulted: 
Brian Luther – Purchasing 
 
New Tires 
Wisconsin utilizes a multi-award contract with a different wrinkle.  First, they have all of 
the products from Goodyear, Michelin, Bridgestone-Firestone and Continental-General 
available.  Since all passenger tires (and light truck size tires beginning with a “P”) sold 
in the USA carry Uniform Tire Quality Grading System UTQG) rating values, Wisconsin 
places a Life Cycle Cost (LCC) restriction on the purchase of all tires in this category.  
State agencies must buy the passenger tire with the lowest Life Cycle Cost, based upon 
the mathematical relationship between the price for the tire and the UTQG mileage value 
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(which is also numerical value). The contract lists passenger tires ranked by their LCC.  
For all other new tires, agencies may purchase tires from the four manufacturers at their 
discretion. 
 
Retreading 
Retreads are on the same contract as new tires.  Presently, only Goodyear and Michelin 
have retread pricing on the contract.  No retread process is in any way specified.  Users 
may procure retreads from either vendor. 
 
Wyoming 
 
Individuals consulted: 
Hans Hehr – Purchasing 
Bernie Kushnir – DOT Equipment Superintendent  
Bruce Hennings (& Mr. Malone) – Laramie County School District 
 
New Tires 
Wyoming has a multi-award type contract that makes available tires from Michelin, 
Bridgestone-Firestone, Goodyear and Continental-General to its agencies, political 
subdivisions and other authorized users.  The agencies go to a manufacturer’s local 
dealer, who in turn provides the tires, and any needed services, from the particular 
manufacturer’s contract. 
 
Retreading 
There is no state contract for retreading services.  Any agency or entity that does buy 
retreads does their own solicitation/contracting.  The various school districts utilize 
retreads, according to what was learned from the Laramie County SD, and again they do 
their own solicitations and contracting as necessary. 
 
Western  States Contracting Alliance 
 
Individual contacted: 
Frank Volk – a Utah state purchasing executive 
 
The WSCA is a cooperative arrangement involving a number of Western states (as 
mentioned earlier, Colorado is presently joining WSCA to purchase tires).  Their mission 
is to achieve cost-effective and efficient acquisition of quality products and services.  
According to Mr. Volk, 8 of the 15 WSCA members use the WSCA tire contract.  Each 
state takes on the responsibility of a particular commodity such as tires, computers, 
industrial supply, printing, etc.  Each of the other “member states” can then elect to be 
added to the contract for the particular commodity or product.  Some of the participating 
states go in turn to local dealers who wish to participate and secure hold-harmless 
agreements, etc. 
 
New Tires 
The WSCA tire contract has Master Agreements with Goodyear, Bridgestone-Firestone 
and Michelin.  The various state agencies and other authorized entities buy whatever tire 
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they wish to buy from the three vendors, through a local dealer.  The manufacturers make 
their entire catalogue of products available.   
 
Retreading 
Retreading services are not made available through the WSCA 
 
Utah 
 
Frank Volk – Purchasing agent  
 
New Tires 
The State of Utah utilizes the WSCA (multi-award) tire contract.  Utah (Frank Volk) has 
the WSCA responsibility to maintain the tire contract, and acts as administrator for the 
contract in behalf of all of the member states.   
 
Retreading 
Utah has two retreading contracts in force.  One is with Tire Distribution Systems, Inc, 
(Bandag) and the other with Desert Tire, Inc. (Goodyear).  Agencies and other authorized 
users are free to select which vendor will provide their retreading and related services. 
These contracts contain retread specifications, which are germane, but not extensive.  The 
pricing between the two contracts varies substantially.  Copies of the contracts are 
included for reference at the end of this Section.   Pre-cure only may be purchased, 
although mold-cure retreads that are “equal in performance” can be approved on a case-
by-case basis. 
 
General summary and comment on the purchasing practices from states contacted  
 
These states surveyed procure retreads by a variety of means.  The most prominent 
method was through some form of multi-award contract.  Multi-award was, likewise, 
clearly the preferred means to procure new tires.   
 
The attitude toward the desirability of retread utilization varied somewhat from state to 
state, and from agency to agency within those states.   
 
Among the states contacted were those who do have in place some form of retread 
specification; Kentucky’s specification being the most detailed.   
 
In no circumstances, did any of the states surveyed specify the use of a particular retread 
process as the only permissible retread that could be procured.  The State of Utah did, by 
its retread contract, directionally restrict retread usage to pre-cure processes; while 
allowing mold-cure retreads with case-by-case approval.   Not all states that had a retread 
contract mandated that it be actually utilized; instead leaving its usage up to the agencies, 
who retained the option to procure retreads by other means.  Several of the states 
contacted had no retread contract at all, leaving the appropriate acquisition of retreading 
services up to the state agencies, school districts, and other users, individually. 
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Retread contract usage among states contacted 

• Colorado – no contract 
• Florida – no contract 
• Kentucky – no contract, but use a specification that vendors must affirm they 

meet  
• Minnesota – contract with one dealer; no mandatory usage 
• Pennsylvania – contract with 2 dealers for statewide coverage 
• Texas – no contract 
• Wisconsin – on same contract as new tires  
• Wyoming – no contract 
• Utah – 2 retreading contracts ; 1 each for 2 authorized retreaders  

 
PLEASE NOTE:  Purchasing (contracting) and specification documentation obtained 
from the states contacted is provided for the reader’s reference, and is located in the 
Appendix of this report. 
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KENTUCKY  - TIRES (RETREAD) 

 
Kentucky school districts may install retread tires on the rear axle ONLY of Kentucky 

school buses. The Kentucky Minimum Specification for School Bus Retread Tires, 

Revised 2000, herein presented were developed as a generic specification to be used by 

all Kentucky school districts purchasing retread tires for application on Kentucky school 

buses. 

 
These specifications were developed through the cooperative efforts of a retread tire 

specification committee comprised of Kentucky Department of Education, Pupil 

Transportation Branch staff, representatives from local school districts, and 

representatives of retread tire manufacturers. 

 
GENERAL PROVISIONS 
 
SCOPE:  It is the intent of these specifications to establish minimum standards through 

which all Kentucky school districts may purchase retread tires which meet the wet 

traction specification as listed in the Kentucky Minimum Specifications for School 

Buses, Revised 2003. In addition to meeting the traction performance requirement, this 

specification establishes minimum standards dealing with tire rubber physical properties, 

minimum tread dimensions, casing acceptance, and casing preparation for tread. 

 
Tread Splices 
 
Retread tires shall not have more than two (2) splices in top cap. No more than one (1) 
splice per quadrant shall be permitted. 
Minimum Tread Dimensions 

Tire Size Tread Depth (Inches) 
9.00R20 16/32 
265/75R22.5 16/32 
295/75R22.5 16/32 

 
UNDER TREAD RUBBER THICKNESS 

Under tread rubber thickness shall be twenty (20) percent minimum to twenty-five (25) 

percent maximum of tread depth. Casing shall be prepared to receive under tread rubber 

thickness of 3/32” to 5/32” maximum. 
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CASING ACCEPTANCE 
 
The qualifying retreader shall be the party in all cases making determination with regard 

to casing acceptance or rejection. Previously retreaded tires having retread installed 

improperly with regard to dimensional requirements of the original tire manufacturer 

and/or have casings rounded to receive a retread of a different dimensional width shall be 

rejected. Rejected casings shall be returned to the local board of education.  

 

It is recommended that a non destructive inspection method be used to analyze grade 

casings to find hidden anomalies, separations, injuries, etc… and to determine whether or 

not a casing is acceptable for a given application and operation. 

 
CASING PREPARATION 
 
The casing shall be buffed to dimensions compatible to the retread system used. The 

worn tread surface shall be removed to a symmetrical profile in accordance with the 

procedure and new tire manufacturer specifications. The buffed area of the casing shall 

be free of contamination and oxidation. All buffing shall be done with the casing inflated. 

Casing preparation shall be performed to require original tire manufacturer tread width 

installation only when applying a retread dimensionally. 

 

Casing Repair (Radial Only) 

All casings shall be repaired in accordance with International Tire and Retreaders 

Association (ITRA) tire repair standard. (Exceptions to repair size listed below) 

 
REPAIR TYPE 
 
1. Nail Hole (puncture) cannot exceed one-fourth (1/4) inches diameter. Nail hole 

repairs IN THE CROWN OF THE TIRE ONLY! 

2. Spot Repair – Spot repair is limited to cuts or crack in rubber with no damage body 

plies. 

3. Section Repair – Section repair shall be limited to virgin casings only. Section shall 

be performed to International Tire and Retreaders Association (ITRA) 

specifications with the exception of limiting repair size to one-inch in crown area 

and maximum of two cables in the sidewall area with a maximum of three-inch 
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length. All section repairs shall require prior approval of the respective board of 

education. 

4. Bead Repair – The following conditions will be considered repairable in the rubber 

covering the bead area. 

a. Cuts or tears in the rubber covering the bead area that do not damage the body 

piles or expose bead wires; 

b. Limited in size to that which will assure duplication of original bead contours; 

c. Repairs that can be performed at a cost low enough to be practical. 

5. Sealant Materials - Sealant Materials for tire repairs shall be approved by 

International Tire and        Retreaders Association (IRTA). 

6. Repair Identification – (Sections) Retreaders shall affix a permanent identification 

label in the area of the section repair and subsequent section repairs. 

 
CASING IDENTIFICATION 
 
Board of Education shall identify casings by brand name, size, and serial number on the 

enclosed form prior to pickup by retreaders. Retreader shall designate on the form the 

acceptance or rejection. Casings being returned shall be designated on the form at time of 

return by date and signature of returning agent. 

 
DOT NUMBER 

DOT numbers shall be affixed to all tires per federal standards. On pre-cured retreads, 

DOT numbers shall be affixed in close proximity to existing DOT numbers reading from 

the left to the right. 

(On mold cure retreads, pre-existing DOT numbers may be removed during the 

succeeding process.) 

 

WARRANTY 
 
Retreaders shall warrant workmanship and materials one hundred (100) percent for the 

first ten (10) percent of tread wear. Workmanship and materials shall be prorated from 

the first ten (10) percent of tread wear to 2/32 inches remaining tread depth. 
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Casing failures shall be warranted one hundred (100) percent through the first twenty-five 

(25) percent of tread wear and fifty percent (50) for the next twenty-five (25) percent of 

tread wear. Warranty cost is applicable only as it relates to retreading and/or casing repair 

cost and not to casing replacement. 

 
LONGEVITY 
 
Retreaders supplying retread tires to Board of Education shall supply retreads designed to 

provide tread life no less than ninety (90) percent on a per one-thirty second (1/32) inch 

basis as compared to original equipment tires for respective duty cycles. 

 

SURETIES 

A qualifying retreader shall furnish to the Board of Education a non-revocable assurance 

of having product liability insurance in the minimum amount of $3,000,000. 

 

Retreaders shall be required to provide a performance and/surety bond in amount deemed 

necessary by a contracting Board of Education. 

 
CERTIFICATION 
 
The qualifying retreader shall have been certified by a retreader trade association, 

franchiser, and/or the International Retreaders Association for quality within a twelve 

(12) month preceding the award of a contract. 

 
DELIVERY 
 
Under the agreement of this specification after notification from a Board of Education, 

the qualifying retreader shall be required to pick up casings, retread and return to the 

Board of Education within ten working days. 

 
APPROVAL OF QUALIFICATION 
 
Retread tires purchased by local Boards of Education for use on Kentucky school buses 

shall have been qualified for use by the Kentucky Department of Education, Pupil 

Transportation Branch. Qualification shall require wet traction test (ASTM F403-98 

Modified for medium duty truck tires) comparison to a control tire with all pertinent 
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testing information, technical data, tire description, and a tread footprint on file within 

the Kentucky Department of Education, Pupil Transportation Branch. For the purpose of 

this test the Goodyear G159 shall be used as the control tire. 

 

9.00:20 treads previously qualified with a Unisteel II control tire shall meet the intent of 

this specification. 

 
WET BRAKING TRACTION TEST PROCEDURE SPECIFICATIONS 
 
Wet braking traction testing will be conducted in accordance with the applicable sections 

of ASTM F 408-96, Standard Test Method for Wet Traction Straight-Ahead Braking, 

Using a Towed Trailer, except as modified herein: 

The vehicle is an instrumented truck with a load cell installed on the left rear drive axle 

position, not a separate tow vehicle and instrumented trailer. The responses are similar to 

that of a towed trailer; therefore, when the trailer or tow vehicle is referenced in this 

procedure, it is assumed that the truck test vehicle is appropriate. 

 
A. The test vehicle shall be a semi-tractor or straight truck with a single drive axle 

and the capacity to allow the test wheel position to be loaded from twelve hundred 

fifty (1250) to eight thousand (8000) pounds. The test vehicle will have an 

instrumented load cell installed on the drive axle. The braking system must be 

modified to allow braking on only the test wheel position. Brakes are applied 

firmly until the test tire is locked and then held locked for a period of one and 

one-fifth (1.5 seconds). 

B. Testing will occur at test speed of twenty (20) mph. 

C. All un-mounted tires must be stored at the same conditions at least twenty-four 

(24) hours prior to mounting. 

D. All tires must be conditioned by mounting them on the drive wheel positions of a 

vehicle loaded such that the tires have a load similar to the load under which they 

will be tested. The purpose of the tire break-in will be to remove mold lube from 

all tires, give tires a worn appearance, and stabilize tire compounds. The 

conditioning for medium truck tires will require the following: 

1. Mount tires on vehicle and run fifty miles on test track. 
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2. Reverse direction and run fifty additional miles. 

3. Rotate all tires. 

4. Run fifty additional miles in either direction. 

5. Reverse direction and run fifty additional miles. 

 

E. Test tires will be run two hundred (200) miles on paved roads on the test track 

location. 

1. Mounted test tires shall be placed outside near the test site at least twelve (12) 

hours prior to testing so that they will have the same temperature. Storage 

should be such that test tires are shielded from the sun under a tent to avoid 

heating by solar radiation. 

2. Test loads for medium truck tire testing will be according to the following 

table. 

 
Tire size 
Metric 

Tire size 
(Conventional
) 

Load per 
tire (+ 
5%) 

Inflation
(+ 2%) 

 
Reference tire size 

Light Truck   50 psi (Based on ASTM 1805-98 
specs) 

225 through 
265 

8 and 9 4525 lbs. 90 psi (Based on 10R22.5 @ 90 psi)

275 through 
295 

10 and 11 5260 lbs. 90 psi (Based on 11R22.5 @ 90 psi)

305 through 
325 

12 5197 lbs. 100 psi (Based on 315/80R22.5 @ 
100 psi) 

365 through 
445 

 7500 lbs. 110 psi (Based on 385/65R22.5 @ 
110 psi) 

 
Table applies to tubeless truck tires only (not applicable for off-road or 

agricultural tires). Loads and inflation for any tires not listed should be reviewed 

prior to testing. 

 

F. Water depth will be maintained at a minimum of .050 inches and a maximum of 

.10 inches throughout the testing period. 

G. Test vehicle must maintain a ground speed of twenty (20) mph + .5 (target) mph. 

Data acquired with a ground speed beyond one mph from the twenty (20) mph 

specification will be removed. 
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H. Fifteen lockups will be completed for each variable. Data beyond 1.5 standard 

deviations 

 

Refer to ASTM F1805, “Standard Test Method for Single Wheel Driving Traction in a 

Straight Line on Snow- and Ice- Covered Surfaces”, Section 13, “Data Adjustment 

Procedures” for a description on the procedures used for wet braking traction data 

adjustments. Specifically, the gradient correction method and average correction method 

are used. F1805 also references ASTM F 1650, “Practice for Evaluating Tire Traction 

Performance Data Under Varying Test Conditions.” 

 
MISCELLANEOUS SPECIFICATIONS 
 
1. All tests should be conducted over the period of at least three (3) days (one pass of 

the test sequence per “24 hour period” for three (3) consecutive days.) 

2. Three tires per test variable will be used for testing, and each tire will be used for one 

run only.  Test sequence will be randomized within each test run. 

3. A maximum coefficient of variation (CV) of fifteen (15) percent will be maintained 

for each test run.  No test run should be repeated when the (CV) is less than fifteen 

(15) percent. 

 
PROGRAM CONTROL TIRES 
 
As much as possible, a standard control tire will be used whenever wet braking traction 

testing is conducted. This tire will be retread onto a casing of similar size, series, load 

range, and age as the test tires for that test group. Testing will be conducted under the 

same conditions as the test tires, and the coefficients obtained for the test tires will be 

compared to the coefficients obtained for this control tires to obtain the test tire ratings. 

 
Before Kentucky school districts may install retreads on any Kentucky school buses, 

retread manufacturers shall be required to certify, to local school districts as part of their 

bid, their tire traction performance using ASTM Standard F403-74 testing procedures. 
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CERTIFICATION 

Prior to the sale of retread tires to Kentucky school districts, retreads shall qualify their 
retread tires to the local school districts as a part of their bid submission and as meeting 
the above mentioned performance standards 
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CONCLUSIONS 
 
User satisfaction   
The information gathered from the NCDOT, DPI and LEA fleet management personnel, 
reinforced by tire and vehicle inspections during field visits, our review of fleet tire 
testing data when available, plus our review of mileage performance information 
collected from selected fleets, all lead us to one conclusion.  Namely, the fleets are 
universally receiving good performance from the retreaded tires that are presently 
utilized, and good service from the business entities that provide those retreads.   This 
high level of overall satisfaction holds true, regardless of the brand of retread in use.   No 
dissatisfaction was expressed, or implied, concerning retread performance, including 
durability and safety issues in any of the NCDOT and LEA fleets; again, notwithstanding 
the brand of retread in use.  We did note, however, some concern with the level of 
confidence that that fleets had in getting back their own casings – this was particularly 
mentioned with regard to bead to bead retreads.   
 
Maintenance and repair  
Though not a major focus of this study, Smithers, during its fleet visits, did not observe, 
or become aware of, any maintenance issues, repair procedures, etc., either on the part of 
the fleets or outside providers of these services, that would be inconsistent with good 
industry practice.  Among those vehicles inspected during our field visits, Smithers noted 
no unique vehicle maintenance issues affecting tire life.   
 
Retread durability  
Based upon its work in this project, Smithers has concluded that durability performance 
among the various brands of modern, state-of-the art retreads, in use in the NCDOT and 
LEA fleets,  when placed on carefully inspected, sound casings that are well maintained 
in service, did not differ by any order of magnitude.  Certainly, there will be applications 
in which one retread process can provide an incremental performance advantage, and this 
is to be expected, in an industry segment as competitive as retreading; particularly now 
due to the increasing availability of very application-specific products. 
 
Laboratory chemical and peel force analyses 
The various polymer ratios among the retread rubber formulations were similar, as would 
be expected in a competitive marketplace.  The peel forces of the various products at the 
retread-casing interface were quite similar as well, with the exception of the Snider 
Bandag BDV, which was lower.  A single event of lower peel force, in a limited 
sampling such as done for this study, does not allow any significant conclusions to be 
made. 
 
Laboratory roadwheel performance testing 
All of the tires that Smithers tested passed the minimum performance requirements of the 
Federal Motor Vehicle Safety Standard (FMVSS) 119 test protocol for new tires.  Two 
tires, one a White’s bead to bead traction design mold-cure and the other a Snider’s 
Bandag BDV pre-cure, developed casing separations in the crown area during the 
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extended portion of the stepped-up load test.  This type of extended testing is specifically 
designed to eventually take the tire to the point that it will become unserviceable, and 
therefore the two subject disablements were not indicative of any systemic weakness in 
either retread process.  Although the FMVSS 119 protocol is not currently required for 
retreaded tires, it can be a valid tool to benchmark tire performance.   
 
Miles-per 32nd inch and cost-per-mile data results 
The results of the miles-per-32nd inch treadwear rate, and projected cost-per-mile portions 
of the study were remarkably consistent across typical NCDOT and LEA school bus 
applications.  The most economical tire on a cost-per-mile basis was the White’s Oliver 
pre-cure traction tire in use in NCDOT Divisions 9 and 10 (average of .35 cents per 
mile).  The White’s bead to bead tire, whether in NCDOT or LEA service, averaged .7 
cents per mile, which was the same cost per mile as the Goodyear Wingfoot pre-cure 
retreads.  The Bandag BRM and BDV pre-cure retreads were nearly identical at .5 cents 
per mile.  Within the scope of this study, these cost-per-mile data were very consistent, 
reproducible and representative of the performance anticipated from quality retread 
products.   
  
Multi-award purchasing 
The State should consider a multi-award type contract for both new tires and retreading.   
Purchasing and fleet operations people from other states, with whom we spoke, were 
enthusiastic about the fact that this kind of purchasing arrangement provides access to the 
well-known and respected brands of products – with the additional advantage of 
government pricing.  In turn, it is possible to seek out the best new tire or retread solution 
for a particular fleet’s requirements, both in terms of best life cycle cost performance and 
the local servicing of the product.   
 
Other states’ retread contract practices 
No other state mandated the use of bead-to-bead process, mold-cure retreads.  No other 
state mandated the use of any particular type of retread, with the exception of Utah, 
which encourages the use of pre-cure retreads and requires case-by-case approval to 
purchase mold-cure retreads.  Several of the states surveyed leave the acquisition of 
retreads up to the agencies (Colorado, Florida, Texas, and Wyoming).  Minnesota has a 
retread contract, but its use is not mandatory.  Wisconsin has a multi-award retread 
contract.  Pennsylvania has a multi-award retread contract.  Kentucky does not have a 
retread contract, but has a specification that retread vendors must certify to. 
 
Monetary value of the State’s retread contract (plus reported off-contract LEA 
purchases              
$2,657,577.20 – 2006 LEA on-contract purchases 
$   697,093.44 – 2006 NCDOT on-contract purchases 
$   716,261.90 - LEA-reported annual off-contract purchases  
____________ 
$4,070,932.54 – Value of NC State retread purchases (assuming all LEA off-contract 
                            purchases were reported accurately). 
 



 
RETREAD PEFORMANCE STUDY 

131 | P a g e  

 
Ongoing tire and retread testing 
Smithers recommends that the State encourage the NCDOT and LEAs to keep open 10% 
(for example) of wheel positions for the expressed purpose of testing and evaluating 
different new tire and retread products.  Such a practice could provide the State with 
some assurance that, going forward, it has a good level of informed, current insight into 
tire and retread issues.   
 
Spot repairs  
During this study, Smithers found, and knows of, no compelling reason that would justify 
additional (or separate) charges for spot repairs made during the retreading process.  
Smithers’ own spot repair study of 6 geographically-distributed NCDOT and 6 LEA 
casings, conducted for this work, showed an average of 9 (NCDOT) and an average of 
2.6 (LEA) spot repairs required, respectively.  Numerous NCDOT and LEA personnel 
volunteered the information that they have never seen a contract tire invoiced with less 
than 3 spot repairs.  If this is generally true, the conclusion could be reached that there is 
no savings to the state as a consequence of this very controversial contract provision.  If, 
on the other hand, a significant portion of the tires were invoiced with fewer than three 
spot repairs, the contract provision could be cost effective for the State.  Industry custom 
and practice includes these charges in the price of the retread.   
 
Charges for nail hole repairs, section repairs, other major repairs outside the crown area 
of the tire, would customarily be invoiced as separate line items.   
 
Retread specification   
Continuing to have a reasonable retread specification for use in the State retread contract 
(or other buying arrangement) is potentially worthwhile.    Smithers suggests that the any 
such specification focus only on the things that are *under the State’s control.  For 
example, the number of retreads permitted, the maximum age of the casing, the number 
and type of nail hole repairs allowed, whether section repairs will be accepted for use and 
establishing minimum acceptable tread depths for a given application.  Additionally, an 
initial product submission for durability testing may be worthwhile (at the vendor’s 
expense), particularly in the case of a retread vendor that is without an established 
reputation for offering reliable, durable products.  Initial product submission testing for 
well-known, established entities, such as those presently providing retreads to the 
NCDOT and LEA fleets, arguably may not be necessary.  The State could also consider a 
requirement that its retread vendors certify that their shops meet any process standards 
requirements of the particular retread manufacturer(s) with whom they do business.   
 
*The present contract’s very specific cured physical properties requirements are arguably 
of somewhat limited value, inasmuch as it is not necessarily correct to assume that good 
in-service performance can only be achieved with compounds meeting the contract-
specified cured physical properties.  Rubber compounders take varying paths to achieve 
desired field performance characteristics.  Furthermore, the competitive nature of the 
retreading industry is such that tread compounds are highly protected, trade-secret 
information and as such are not shared among competitors.   It is probably not feasible, at 
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any cost, to develop a cured physical properties standard that would be inclusive of all of 
the potential formulations that would provide good retread performance in the field.  
Again, Smithers suggests concentrating any specification on the things that are under the 
State’s control and let the retread manufacturers worry about how to formulate their 
products to perform to the State’s satisfaction. 
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Appendix 
 
 
Sources for tire/retread terminology and technical reference 
 
Below, Smithers has provided a useful list of Internet resources that contain tire and 
retreading information, and terminology.   
 
Also, we again recommend to the State the publication Industry Recommended Practices 
for Tire Retreading & Tire Repairing, which is undergoing a revision and should be 
available soon at The Tire Retread & Repair Information Bureau website  
www.retread.org.  This is not only a good technical/procedural manual for the State’s 
purposes, but also contains a listing of useful terminology that will complement the 
information contained at the websites below.   
 
http://www.discounttire.com/dtcs/infoTireTerm.dos   
 
http://www.bigotires.com/default.aspx?Page=tireterms  
 
http://www.retread.org/Glossary/  
 
http://www.rma.org/sitemap/   
 
http://tireindustry.org/   
 
http://www.michelintruck.com/michelintruck/tires-retreads/tiresRetreads-landing.jsp  
 
http://www.goodyear.com/truck/ 
 
http://www.oliverrubber.com/us/en/retread.asp  
 
http://www.oliver.co.za/high/process.html  
 
http://www.bandag.com/download/TireProducts/Bandag_Retread_System.pdf   
 
http://www.goodyear.com/truck/pdf/radialretserv/Retread_S11_V.pdf   
 
http://www.costco.com/Tires/Glossary.aspx?cat=3961&lang=en-US  
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LEA fleet survey results spreadsheet -   
See attached. 
 
 


