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An Overview of TTC & Subway Track 



Toronto Transit Commission (TTC) 

• Toronto is the heart of the Canadian economy. 

• The Toronto Transit Commission (TTC), 
established in 1921, is a public transport agency 
that operates transit bus, streetcar, paratransit 
and subway services. 

Since 1921 Since 1861* Since 1954 Since 1975 

* The Toronto Railway Company (TRC) operated streetcars in Toronto until 1921. 



Ridership 

• Average daily ridership is more than 2.7 million 
passengers. 

• The third most heavily used urban mass transit 
system in North America after the New York 
Transit Authority and Mexico City Metro. 

Bus, 
1,425,300 

Subway, 
1,058,100 

Streetcar, 
271,100 

Paratransit, 
8,200 



Rush hours (emergencies only) 

Minor work / visual inspection 

Major work 

Service hours 

Subway Track 

• 250 employees (staff and union 
workers). 

• 24-hour track inspection and 
maintenance 

City of Toronto 

TTC  Board Members 

CEO 

Operations Group 

Subway Infrastructure 

Subway Track 



Workcars (worktrains) 

There are 20+ workcars available for track work: 

• Cranes 

• Tampers 

• Flatcars 

• Tunnel washer 



Main Concerns 

1. Safety: passengers and employees 

2. Service Reliability: Track down, restricted speed 
zone, fire at track, work area during service 

3. Cost 



Responsibility 

Subway Track is responsible to safely inspect and 
maintain the following components at track level: 

1. Running Rail 

2. Power Rail and coverboards 

3. Trackbed 

4. Fasteners 

5. Rail Joints & welds 

6. Switches 

7. X-over and turnout 

8. Yards 



Subway Track Crew 

Track inspection crew: 

1. Track patrollers 

2. Non-destructive test (NDT) crew 

3. Roadmasters 

4. Reliability & Quality assurance (QA) 

Track maintenance crew: 

1. Rail jobs (night crew) 

2. X-over maintenance 

3. Cleaning crew 

4. Yards 

5. Capital projects 



Challenges 

• Old infrastructure: structure, signaling system 

• Limited Resources: employees, equipment 

• Harsh Weather: high and low temperature, 
raining, snow, humidity 

• Track level access 
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Work Process Improvement & 
Automation 



Work Process (Improvement & Automation) 

• Work Process: Who does what, how, where and 
when, assigning works  

• Design of Database: Data file format and 
connection, search engines, etc. 

• Computer Codes: Installation, Access, Security, 
User friendly, Embedding history 

• Effective Email Communication 

• Calendar 

• Update Reports 

• Training 



Design of Database 

Employee Data File 

Name 
Badge number 
Email address 
Crew (ID) 

Location Data File 

Name 
Starting chainage 
Ending chainage 
Line (ID) 
Direction (ID) 

Project Data File 

Project Serial Number 
Location (ID) 
Starting chainage 
Ending chainage 
Assigned to (ID) 
Scheduled on 
Defects (ID) 

Defect Data File 

Location (ID) 
Chainage 
Failure mode 
Priority 

Crew Data File 

Name 
Working shift 



Effective Email Communication 

• Consent 

• Recipient(s) 

• Body 

• Attachment(s) 

• Required action(s) 

• Updated List 

• More Info 



Calendars 

Calendars are great tools for scheduling and alerting.   



Reports 

Reports must:  
1) be easy to understand  3) have a fast search engine  

2) be easy to get more details  4) show necessary information 



Developed Processes & Applications 

1. High Priority Defects (Apr 2013) 

2. Way Projects (Jan 2014)  

3. Restricted Speed Zone or RSZ (Mar 2014) 

4. Track Condition Alerts (Oct 2014) 

5. Out of Service Switches (Jan 2015) 

6. Maintenance Planning and Scheduling or MAPS (Aug 2015) 

7. Plan B (Jan 2016) 

8. Weld Automation System (Jun 2016) 

9. Trouble Calls (under development) 

10. Switch Inspection (under development) 



Restricted Speed Zone (RSZ): 25 km/h 

Non-Standard Track: 
 

Broken/Missing Fasteners 

Defected rail (visual and internal cracks) 

Joint issues (welds, joint bars) 

Geometry & Track Deflections 

Track Rehabilitation * 

More … 

Restricted Speed Zone (RSZ) 

80 km/h 



Standard Track 

Non-Standard Track 

RSZ 

Track 
Condition 

Alert 

Repaired 

Time 

72 hours 

Repaired 

Safety 
Issue 

Service 
Delay 

Time 

Track Inspection 

RSZ vs. Track Condition Alert 



List of Active 
Track Condition 

Alerts 

Post 
Inspection 

RSZ 

Adding New Alert 

Removing From List 

Addressing the alert Upgrading to RSZ 

Removing From List 

Repair is 
confirmed 

Repair is not confirmed 

Track Condition Alerts (Process) 

Data file 

Email notification 



According to statistics, more than 90% of track 
condition alerts are fixed before upgrading to RSZ. 

Track fasteners, 
41% 

Switch Frogs, 
34% 

I.Js and Joint 
Bars, 9% 

Switches, 6% 

Trackbed, 4% 
Power Rail, 3% Others, 3% 

Track Condition Alerts (Statistics) 



Unrestricted Track Availability (UTA) of a subway line is the 

ratio of unrestricted foot.hour to total foot.hour. 

UTA = 
Unrestricted foot.hour 

Total foot.hour 
x 100% 

Unrestricted Track Availability (Definition) 



Example: UTA of BD line in January 2016: 

• Length of BD line (both directions)=175,974 feet 

• Total number of hours in January=(31 days).(24 hours)=744 hours 

Total feet.hours = (175,974).(744)=130,924,656 feet.hours  

 
There were 2 RSZs in BD line in January 2016:  

1. Coxwell to Woodbine EB: 500 feet for 12 hours 

2. Donlands to Grenwood EB: 600 feet for 299 hours 
 

Restricted feet.hours = (500).(12)+(600).(299)=185,400 feet.hours 

Unrestricted feet.hours = 130,924,656 - 185,400 =130,739,256 feet.hours 

 
UTA = 130,739,256 / 130,924,656 * 100% = 99.86% 

Unrestricted Track Availability (Calculations) 



99.4

99.5

99.6

99.7

99.8

99.9

100

Line 1 (YUS) Line 2 (BD) Line 3 (SRT) Line 4 (Sheppard)

Unrestricted Track Availability 2014

2015

Improving Track Availability 



Thermite welds Process 

Installation 
(Monitoring Procedure) 

Thermite welds are used to join the end of rails together. 

Cleaning/Finishing Hardness 
Test 

Good 
Weld 

Defective Weld 
(bad weld) 

Small 
Crack 

Major Crack 

No Crack Ultrasonic 
Test 

Data file 

Email notification 

Calendar 

Fail 

Pass 



Re-Inspection Process 

Can be 
extended? 

Re-Inspection RSZ or Immediate Repair 

Yes 

No 



NDT 
& QA 

NDT 
Inspection 
Group 

Major 
Issues 

Maintenance 
Engineering 

Track 
Inspectors 

Roadmasters 

Material & Preparation 

Installation 

Finishing Job 

Minor 
Issues 

Maintenance 
Group 

completed 

Project Process 
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Accelerated Life Testing (ALT) 



Accelerated Life Testing (ALT) 

• Objectives of ALT:  

• To estimate the life, reliability, availability and 
warranty cost of newly developed products 

• To compare different versions of a product 

• To detect latent failure modes 

• To study the effects of parameters affecting the life  

• How to relate test and service results? 

• How many samples should be tested? 

• What if no sample fails? 



Accelerated Life Testing (ALT) 

• What to accelerated: Service & Environmental stresses 
(temperature and humidity), frequency 

• Stress level(s): Step stress test 

• Accelerated catastrophic testing (ACT) or accelerated 
degradation testing (ADT) 

• Life-cycle diagram 

• Sample size 



Testing Time 

Stress Level 

Normal Stress Level 

Cycle 

Stress 

Lmax Lmin 

Accelerated Life Testing (ALT) 

Normal Stress Level 
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Benefits & Achievements 



Benefits 

1. Nobody is assigned specifically for this office job, BUT 
everybody is responsible for updating their own job. 

2. Since the system is transparent and real time, employees 
feel a sense of responsibility to do their best and reflect 
their job as soon as the job is done.  

3. No paperwork, no fax machine, no binder 

4. Fast, easy and real time access for managers 

5. Getting reports and sending emails are as easy as clicking 
a button. 

6. A faster and more reliable access to the database 

7. Reputation through the organization 

8. Saving time and cost 



TTC 5-Year Corporate Plan 



Achievements 

• Improving track safety and availability 

• Three consecutive years of safety excellence 
records 

• Transparency 

• Nominating for 2015 TTC Team Working Award. 

• Nominating for 2015 TTC Excellence in 
Leadership award. 

• Receiving 2016 TTC Excellence in Leadership 
award. 



Questions? 


