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GoDurham Saves Money and the Environment with Tyrata's 
IntelliTread® DOS™ Tire Monitoring System 
Tyrata™ Drive-Over System™ (DOS™) proven to safely reduce tire maintenance costs and 
improve fleet sustainability 

GoDurham found that fleet �re management with DOS™ achieved significant efficiency gains, 
extending average �re use by 12% without compromising safety, leading to es�mated net annual 
savings for GoDurham’s 60-bus fleet of $60,000 and a 21,000 kg reduc�on in CO2e emissions. 

SUMMARY 
Tyrata Inc. and GoDurham have completed an extensive 
study to measure the cost savings and environmental 
benefits of using automated �re tread monitoring to manage 
�re maintenance for GoDurham’s 60-bus public transit fleet. 
Results demonstrated a 12% efficiency improvement �re 
usage with automated monitoring which means that 12% 
fewer �res need to be purchased.  GoDurham was also able 
to eliminate manual inspec�on costs, achieving net annual 
savings of approximately $60,000 for the 60-bus fleet.  
Reducing the consump�on of �res also achieved a significant 
environmental payback, reducing GoDurham’s carbon 
footprint by 21,000 kg in CO2e emissions. 

Tyrata’s IntelliTread® Drive-Over System™ (DOS™), which resembles a speed bump, collects the �re tread 
depth every �me a vehicle passes over it, and sends the data to Tyrata’s online analy�cs engine, Tyrata.io. 
With the Tyrata.io data portal, fleet managers can easily view the real-�me status of every �re under 
management, as well as each �re’s en�re wear history, enabling informed decisions that help to op�mize 
�re use within the fleet. 

In the study, �re management was first carried out under legacy manual inspec�on and �re end-of-life 
data was subsequently compared to the same data collected under automated monitoring provided by 
Tyrata’s DOS.  With the DOS, GoDurham was able to eliminated manual �re measurements en�rely while 
at the same �me safely extending the life of its �res:  average �re tread usage was increased from 9.9 
mm to 11.2 mm with the DOS—a net improvement of 1.3 mm, or 12%—even as all �res were maintained 
above US Department of Transporta�on prescribed safety limits for �re tread.  When the 12% efficiency 
improvement is applied to the historical annual use of �res for the fleet, �re requirements are reduced 
by 107 �res per year.  Importantly, increasing �re life�me is expected to improve fuel efficiency because 
�res running on lower tread have less rolling resistance.  Finally, the fleet was also able to eliminate costly 
manual inspec�ons, achieving a net savings of $1,000 per bus per year.  

Safely extending the life of �res also has a very 
significant environmental payback because 
�re produc�on is resource intensive, with 
environmental impact being dominated by 
respiratory inorganics, fossil fuels, climate 
change, and carcinogens.  As demonstrated in 
this study, using �res longer reduces �re 
consump�on, which in turn reduces the 
consump�on of rubber, water, energy and other materials in �re produc�on, all of which impact an 
organiza�on’s carbon footprint.  For GoDurham, reducing �re consump�on by 107 �res resulted in carbon 
dioxide equivalent (CO2e) savings of 21,000 kg annually for the fleet—or 350 kg CO2e per bus. 

“Tyrata’s Drive-Over System has 
fundamentally transformed the way 

that we approach management of our 
tires. The results we have seen are 

helping us to significantly reduce our tire 
spending while maintaining absolute 
confidence in the safety of our tires.” 

—Bob Losiniecki, Maintenance Director 

 

https://tyrata.io/
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TYRATA, INC.—TECHNOLOGY OVERVIEW 
IntelliTread® technology monitors, tracks and predicts �re tread life 
in real �me. Solid-state sensors—located either inside the �re as a 
patch on the �re, or outside the �re in the form of a drive-over 
speed bump—are linked to cloud-based data management and 
analy�cs to warn drivers, service advisors and depot managers 
when �res are dangerously thin.  

The IntelliTread® Drive-Over System (DOS)—a solid-state, low-cost 
sensor system incorporated into a low-profile speed bump to 
monitor �re tread as a vehicle transits through the service depot 
(Figure 1).  Data is provided to the customer through a data portal 
(htps://tyrata.io/) in real �me as vehicles pass over the DOS or, 
alterna�vely, data can be acquired through a customer-designated 
applica�on programing interface (API).   

The advantages of the DOS are as follows:   

• Deployment is quick (installa�on in a few hours), without any opera�onal impact on the fleet;  
• The system requires no �re, vehicle or facility modifica�ons; 
• There are no hardware costs—the system is subscrip�on-based on a per-�re basis;  
• Opera�on is maintenance free.   

TYRATA DOS DEPLOYMENT 
The Tyrata DOS was deployed at the GoDurham bus 
depot in early 2020 (Figure 2).  Figure 2A shows the 
components of the DOS system, consis�ng of:  the 
DOS itself; a unique RFID tag for every vehicle to trace 
�res to specific vehicles; and a tag reader that 
iden�fies the vehicle as it drives over the DOS.  Figure 
2B shows the system deployed at the GoDurham 
depot. 

The Tyrata DOS integrates directly into Tyrata’s data 
management system (htps://tyrata.io/) and clients 
can access their data through their designated data 
portal (Figure 3).  With measurements logged each 
�me a vehicle drives over the DOS, �re monitoring has 
been transformed into a real-�me management 
func�on for the GoDurham fleet operator, where 
buses typically drive over the system on a daily basis.  
Based on regular tread measurements, �res can be 
automa�cally binned according to their real-�me 
wear condi�on, allowing the fleet operator to focus 
primarily on worn �res that need immediate aten�on 
(red in Figure 3).   

However, binning is only the start of the func�onality 
of the system.  Once data is in the system, various 
analy�cal tools can be employed to improve the 
efficiency of the fleet with direct, posi�ve impact on 

 
FIGURE 1:  THE INTELLITREAD® DRIVE-
OVER SYSTEM™ (DOS™). 

 

 

 

FIGURE 2:  A) TYRATA™ DOS™ ELEMENTS:  DOS; 
VEHICLE RFID TAG; RFID ANTENNA FOR READING VEHICLE 
TAG.  B) DOS DEPLOYMENT AT THE GODURHAM DEPOT. 

A) 

B) 

https://tyrata.io/
https://tyrata.io/
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financial performance and environmental sustainability.  For example, the data portal allows the client to 
also easily view �re history.  By clicking on any �re in the Fleet Status Plot (in this case, the black arrow in 
Figure 3A) the fleet manager can easily view the tread history for that �re (plot in Figure 3B).  In this way, 
various �res can be compared, se�ng the stage for a robust analy�cal framework to help op�mize �re 
u�liza�on.   

 

TIRE MONITORING STUDY AT GODURHAM 
With the Tyrata DOS installed at the GoDurham depot to carry out automated tread depth measurements 
(Figure 2), �res within the GoDurham bus fleet were monitored daily over a total study period of eight 
months.  During this �me, data was con�nuously collected on all �res in the GoDurham fleet and all �re 
change decisions were recorded in the Tyrata.io database.  Data was con�nuously available through 
Tyrata’s data portal (htps://tyrata.io/); however, access to the portal was controlled by Tyrata in order to 
collect baseline data before data access was granted to the fleet manager.   

For evalua�on purposes no changes were ini�ally made to fleet opera�ons.  During this three-month 
baseline period (“Before” period) the fleet manager did not have access to Tyrata.io; consequently, all �re 
decisions were s�ll based on the legacy monitoring approach using manual measurements, with each �re 
being measured approximately every three to four weeks.   

Once a baseline of opera�ons had been established with DOS monitoring, the fleet manager was given 
access to Tyrata.io, including historical �re data for each �re (e.g., Figure 3A & B).  A�er a brief training 
session on the Tyrata.io interface, the fleet manager was given no further instruc�ons on possible changes 
in management prac�ces for fleet �res.  With the fleet manager having full access to Tyrata.io and free 
to make management policy changes at his discre�on, DOS data con�nued to be collected on all �res and 
all �re change decisions con�nued to be recorded in the Tyrata.io database.  For the purposes of this 
study, the fleet manager was given two months to acclima�ze to the new system, during which �me 
manual measurements were also terminated.  Without any manual measurements and with the fleet 
manager making all �re change decisions based on DOS informa�on, �re change data was recorded for a 
further three months (“A�er” Period).   

In order to fully understand the value proposi�on of DOS monitoring in the Durham Fleet, data from three 
months in the “Before” period and three months in the “A�er” period was analyzed.  The goal of this 
analysis was to quan�fy if access to DOS data through the Tyrata.io portal allowed the fleet manager to 

 
FIGURE 3:  THE DATA PORTAL, TYRATA.IO, PROVIDES A COMPLETE OVERVIEW OF ALL TIRES IN THE FLEET.  A) MOST RECENT 
TREAD DEPTH FOR ALL TIRES IN FLEET, BINNED BY WEAR LEVEL; B) TREAD WEAR HISTORY FOR A SELECTED TIRE (BLACK ARROW IN 
A); C) TIRE STATUS SUMMARY.  DATA CAN ALSO BE ACCESSED THROUGH A DESIGNATED APPLICATION PROGRAMMING INTERFACE 
(API). 

 

https://tyrata.io/
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modify �re changing policy to maintain safety while at the same �me improving fleet economics and 
environmental impact. 

GODURHAM BASELINE TIRE USAGE 
Opera�onal characteris�cs for bus 
fleets in the USA can be found at the 
Na�onal Transit Database Transit 
Agency Profiles. 1   The most recent 
profile available for the city of Durham 
indicates that in 2019 GoDurham 
operated 60 buses in maximum service 
for a total of 2,699,159 revenue miles.  

Furthermore, daily DOS monitoring of 
GoDurham �res in the “Before” period 
established that typical life�me for 
steer �res was 7 months, while for 
drive �res it was 3-4 months (for 
example, see Figure 3B).  Based on this 
informa�on it was possible to es�mate that, under �re changing policies established using manual tread 
measurements, the number of �res used by GoDurham was 926 annually (see Table 1).   

GODURHAM EFFICIENCY IMPROVEMENTS WITH DOS MONITORING  
Figure 4 compares the �re end-of-life (EoL) tread depth for the three months “Before” and three months 
“A�er” the fleet manager was given access to DOS data (orange and blue bar charts, respec�vely, in Figure 
4).  The purpose of comparing the “Before” and “A�er” �re data was to determine if, with beter �re 
monitoring, the fleet manager would be able to take advantage of the remaining usable tread to achieve 
significant economic and environmental benefit. Figure 4 shows this in fact to be true.   

Data in Figure 4 and the calcula�ons in Table 1 demonstrate careful management of �res at GoDurham, 
with a focus on ensuring that all �res in the fleet remain well above the regulatory safety threshold of 3.2 
mm (4/32”).  However, as is shown in the “Before” data in Figure 4 (orange bars), many �res were 
removed very early rela�ve to the actual safety requirements, leaving significant, usable tread on �res 
when they are removed.   

From Figure 4 it is immediately observable that the fleet manager was able to consistently manage more 
�res closer to the target threshold with DOS monitoring than he was able to achieve with manual 
measurements (blue bars vs orange bars).  This shi� can be quan�fied using a Poisson distribu�on analysis 
(solid lines in Figure 4).   

The best fit Poisson distribu�on for manual measurements (“Before”) had a mean (λ) of 8.1 mm while 
the best fit distribu�on with DOS monitoring (“A�er”) had a mean of 6.8 mm, genera�ng a very significant 
1.3 mm increase in �re tread usage across the fleet using automated DOS monitoring rela�ve to manual 
measurements.   

TABLE 1: FLEET ASSUMPTIONS AND TIRE USAGE CALCULATIONS FOR 
GODURHAM “BEFORE” DOS™ DEPLOYMENT. 

 Fleet Data 
Annual Fleet Revenue Miles (2019) 2,699,159 
Buses in Fleet 60 
Average Revenue Miles/Day (miles) 123 
Average Drive Tires Life�me (Months) 4 
Average Steer Tires Life�me (Months) 7 
Drive Tire Replacements/Year 3.0 
Steer Tire replacements/Year 1.7 
Wheel Posi�ons in Fleet (2 steer, 4 drive per bus) 360 
Steer Tires Required/Year 206 
Drive Tires Required/Year 720 
Total # of Tires Used by Fleet/Year 926 
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TIRE SAVINGS DUE TO EFFICIENCY IMPROVEMENTS 
The measured efficiency improvements can be used to es�mate annual savings to the fleet by considering 
value of the increase in tread usage “Before” and “A�er” the fleet manager was given access to DOS data.  
GoDurham bus �res typically start with 18 mm of tread when they are new.  Using the respec�ve means 
of the Poisson distribu�ons, it is possible to determine that for the “Before” case average tread usage was 
9.9 mm (18→8.1), whereas “A�er,” with 
DOS monitoring, average tread usage 
increased to 11.2 mm (18→6.8).  This 1.3 
mm shi� in distribu�on results in an overall 
11.6% (1.3÷11.2) efficiency improvement 
with DOS monitoring which can also be 
expressed as �res being used ~12% longer 
a�er the fleet manager was given access to 
the DOS data.   

When applied even to the small fleet of 60 
buses in opera�on at GoDurham, the 12% 
improvement achieves very significant 
reduc�on in annual �re requirements.  In Table 1, life�mes of 4 months for drive �res and 7 months for 
steer �res were used to calculate that the GoDurham fleet required approximately 926 �res per year 
when �res were monitored manually.  A 12% efficiency improvement with the DOS system leads to only 
818 (926 x 0.884) �res being required annually—a savings of 107 �res.  This results in a substan�al 
reduc�on in costs and posi�ve environmental impact for the GoDurham fleet. 

 
FIGURE 4:  TIRE TREAD DEPTH DATA BEFORE (ORANGE) AND AFTER (BLUE) AUTOMATED DOS™ MONITORING WAS 
IMPLEMENTED FOR THE GODURHAM FLEET.  THE SOLID LINES ARE FITS TO THE DATA USING A POISSON DISTRIBUTION (TABLE).  
THE DISTRIBUTION FOR MANUAL MEASUREMENTS (“BEFORE”) HAS A MEAN (λ) OF 8.1 MM WHEREAS DOS™ MONITORING 
(“AFTER”) HAS A MEAN OF 6.8 MM—A 1.3 MM IMPROVEMENT FOR DOS™ MONITORING WHICH LEADS TO 107 TIRES BEING 
SAVED BY THE FLEET ANNUALLY.   

x = # of tires changed
λ = mean of tread depth

λ Is the mean value of tread 
depth when tires are changed

λBefore 8.1 mm

λAfter 6.8 mm

Δλ 1.3 mm

#TiresBefore 926

#TiresAfter 819

#Tires Saved 107

 
FIGURE 5:  GODURHAM RESULTS—DOS™ MONITORING SAFELY 
INCREASED TIRE TREAD WEAR FROM 9.9 MM TO 11.2 MM WHICH 
REDUCED TIRE REQUIREMENTS BY 12% AND SAVED $1,000 PER BUS 
ANNUALLY. 
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RETURN ON INVESTMENT CALCULATION FOR GODURHAM  
With 60 buses in its fleet, GoDurham has 
360 wheel posi�ons at its depot.  For 
this size of fleet, the cost of DOS 
deployment is ~$3.45/�re/month or 
~$15,000/year.  In return, GoDurham 
was able to eliminate the cost of manual 
�re measurements (~$500/month) for 
an immediate savings of $26,000 year.  
Furthermore, the 12% efficiency 
improvement documented in Figure 4 is 
expected to save ~107 �res per year.  
New steer �res cost ~$600 and 
retreaded drive �res cost ~$400, leading 
to an average price per �re of $440, or a total of ~$47,000 in annual savings on �re purchases.  Finally, 
the fact that �res will, on average, run 1.3 mm more tread before end-of-life is reached, will reduce fuel 
consump�on because worn �res face less rolling resistance, according to a Goodyear study.2  In the case 
of GoDurham, with 2,699,159 revenue miles in 2019, a 12% extension in the average �re life results in 
313,000 revenue miles of extended opera�on on low rolling resistance �res.  Using Goodyear’s analysis 
that fuel consump�on could be reduced by 0.2 gallons/100 miles on low resistance �res, it is possible to 
calculate that 626 gallons of fuel are saved in this fleet annually.2 Using an average price of $3.00 per 
gallon of fuel, the economic savings to the fleet is $2,000 per year—the fuel savings also generate a very 
posi�ve environmental impact, which is discussed below.  With all these efficiencies, the net annual 
return to GoDurham for DOS deployment is an�cipated to be $60,000 (Table 2). 

ENVIRONMENTAL IMPACT  CALCULATIONS FOR GODURHAM  
Extending the useful life of the �re will also have a direct, propor�onate, posi�ve impact on the 
environment.  For �re produc�on, environmental impact categories 3  are dominated by respiratory 
inorganics (40% contribu�on), fossil fuels (26%), climate change (15%), and carcinogens (12%).4  For a 
more direct evalua�on of environmental impact, the key inputs 
and outputs to the �re produc�on process are listed in the le�-
hand side of Table 3 in Appendix 1. 5   The listed input/output 
materials for produc�on all contribute to environmental impacts 
to varying degrees as established by their impact categories.  
Consequently, any approach that reduces the demand for �res 
reduces environmental impact propor�onately.  

The environmental impact for saving 107 �res in the GoDurham fleet is calculated in Appendix 1, Table 3 
showing that reducing the number of �res in even a small fleet has a significant posi�ve impact on the 
environment.  In this case, by reducing consump�on by 107 �res annually, natural rubber use, which is 
associated with deforesta�on, is reduced by 1,700 kg.  In 2019, rubber yield was 1.12 metric tons per 
acre;6 therefore, saving 107 bus �res is commensurate with saving over an acre of rubber tree forest.  At 
the same �me, more than 26,000 L of water is saved, 4,100 kWh of power consump�on is avoided and 
there is a direct savings of 48 kg of greenhouse gas emissions (Sulphur dioxide and Nitrogen dioxide).   

The impact of using DOS at GoDurham carbon footprint can be calculated by conver�ng materials, energy 
and fuel savings into carbon dioxide equivalent (CO2e) savings using carbon dioxide emission 
coefficients.7  Based on these calcula�ons (Appendix 1, Table 3) the efficiency improvements documented 
at the GoDurham site resulted in a reduc�on of 21,000 kg of CO2e emissions, or approximately 350 kg of 
CO2e per bus annually.   

TABLE 2:  ROI FOR DOS™ DEPLOYMENT AT GODURHAM. 

 
"Before" 
(Manual) 

"A�er" 
(DOS) 

Efficiency Gains with DOS   
Tread Depth at End-of-Life (mm) 8.1 6.8 
# of Tires Saved per Year (12%) - 107 
Investment   
Annual DOS Cost  - $(15,000) 
Annual Savings   
Manual Measurement Cost $(26,000) $26,000 
Annual Savings on Tires - $47,000 
Annual Fuel Savings (626 Gallons) - $2,000 
Net Annual Return $(26,000) $60,000 

 

Managing tires with DOS™ reduced 
tire consumption by 107 tires in 

GoDurham’s 60-bus fleet, resulting 
in carbon dioxide equivalent (CO2e) 
savings of 21,000 kg annually—or 

350 kg CO2e per bus. 
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It is important to note that the posi�ve environmental impacts shown in Table 3 are achieved with a small 
fleet of 60 buses.  In large fleets the environmental impact of saving �res will be amplified and even small 
improvements in �re end-of-life will generate very significant, posi�ve impacts on the environment.  The 
poten�al for global impact can be es�mated by considering that worldwide there are 3,000,000 buses in 
opera�on. 8   If we apply the same efficiency improvements as demonstrated in GoDurham to the 
worldwide bus fleet, there is a poten�al to leverage �re management efficiency to achieve annual CO2e 
emission reduc�ons of 1 billion kg, just in bus fleets. 

Finally, a most interes�ng aspect of these calcula�ons is that �re manufacturers, who are normally 
mo�vated exclusively to sell more �res, can be encouraged to actually sell fewer �res, by deploying 
automated �re monitoring in fleets and moving towards a �res-as-a-service model, in which case they 
can benefit financially by keeping �res on the road longer.  This is in fact an emerging trend in the �re 
industry.   

CONCLUSIONS 
Tyrata technology leads to safer �res, fewer �res and lower costs.  Automated, regular �re monitoring 
improves the fleet manager’s ability to manage �res throughout their lifecycle.  Improvements in �re 
monitoring safely extends �re end-of-life, allowing even small commercial fleet operators to significantly 
increase profits and improve sustainability, without any sacrifice in opera�onal con�nuity or passenger 
safety.   

 

Document Reference 

Tyrata, Inc. White Paper WP21-2, “GoDurham Saves Money and the Environment with Tyrata's 
IntelliTread® Tire Monitoring System,” September, 2021.  
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APPENDIX 1 

 

  

TABLE 3:  ENVIRONMENTAL IMPACT OF IMPLEMENTING THE TYRATA DOS IN A 60-BUS FLEET.   

        GoDurham (360 Tires in Fleet)   
Produc�on of 1 Truck Tire*  ΔEoL =  1.3 mm 107 Tires Saved   

# of Tires 
Inputs Outputs  

Before 
DOS 

A�er 
DOS Materials 

Savings 

kg 
CO2e 

/unit** 

CO2e 
Savings 

(kg) 1 1  926 818 
Natural Rubber 15.4  kg 14,256 12,601 (1,655) 3.18 (5,262) 
Synthe�c Rubber 7.7  kg 7,128 6,301 (827) 4.02 (3,326) 
Carbon black 8.47  kg 7,841 6,931 (910) 2.38 (2,166) 
Fabric 6.93  kg 6,415 5,671 (745)  - 
Bead wire 2  kg 1,851 1,637 (215)  - 
Chemicals 7.2  kg 6,665 5,892 (774)  - 
Water consump�on 240  L 222,171 196,384 (25,788) 0.03 (774) 
Par�culate mater  0.056 kg 51 45 (6)  - 
Sulphur dioxide  0.420 kg 389 344 (45) 0.44 (20) 
Nitrogen dioxides  0.031 kg 29 26 (3) 298 (1,004) 
Power consump�on 37.9  kWh 35,085 31,012 (4,072) 0.43 (1,747) 
Fuel Consump�on   Gal   (626) 10.56 (6,611) 
   Total     (20,910) 
 
*Amit Shanbag, Sampatrao Manjare.  Life Cycle Assessment of Tyre Manufacturing Process (2020), Journal of Sustainable 
Development of Energy, Water and Environment Systems, Volume 8, Issue 1, pp 22-34. 
**htps://winnipeg.ca/finance/findata/matmgt/documents/2012/682-2012/682-2012_Appendix_H-
WSTP_South_End_Plant_Process_Selec�on_Report/Appendix%207.pdf  
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