
Option 1C - Extensive Signalling Modifications 

 
Option 1C involves extensive modification of the existing signalling system throughout 
the entire Y/U/S subway, in order to provide a significant increase in subway capacity 
over present operations. Based on the findings of Gibbs & Hill Inc., this option, if 
implemented, would provide the minimum possible headway capability achievable with 
the existing wayside signalling technology. 
 
Gibbs & Hill analyzed selected portions of the Y/U/S subway and subsequently proposed 
revised signal block designs for these areas. Gibbs & Hill concluded that a minimum 
headway of 110 seconds could be achieved utilizing their revised block designs, limited 
by the station dwell time at Bloor (assumed to be 45 seconds). In other areas, where 
station dwells do not normally exceed 30 seconds, Gibbs & Hill concluded that a 
minimum headway o£ about 105 seconds could be achieved if signals were re-spaced. 
However, Gibbs & Hill concluded that the existing terminal stations could not support 
headways as low as 105 or 110 seconds. 
 
The signalling portion of Option 1C therefore consists of re-designing the existing Y/U/S 
signalling system in order to provide 105 second headway capability. Modifications 
would include relocation of existing signal layouts, introduction of numerous additional 
signal layouts, and extensive use of timed signals. The signalling modifications at 
trackside would necessitate replacement of the central control panel at Hillcrest, as well 
as the zone control panels at St. George and Eglinton. Auxiliary control panels at 
crossover locations would be modified or replaced. Modification of the existing traction 
power system would not be required unless high rate operation is implemented (as 
discussed under "Impact on Traction Power System"). 
 
In addition to the foregoing signalling changes, reconstruction of Bloor Station would be 
necessary in order to reduce the dwell time to approximately 30 seconds. Also, 
reconstruction of the existing Finch and Wilson terminals would be required in order to 
provide train turnaround facilities consistent with 105 second headway operation between 
Finch and Wilson Stations. Alternatively, the Yonge and Spadina portions of the Y/U/S 
subway could be extended to new terminal stations, capable of supporting 105 second 
headway operation. (Reconstruction of Bloor and Finch may already be completed under 
Option IB, if an implementation sequence of 1A,1B,1C is adopted.) 
 
Exhibit 3.3.3 presents the proposed new configuration for the Finch terminal as 
recommended by Gibbs & Hill5. The new layout consists of an extension to the existing 
pocket track to permit 20 mph operation over the existing track switches, plus provision 
of a second pocket track and associated storage tracks. This layout provides the 
advantage of two separate routes for train turnaround without conflicting (crossover) 

                                                 
5 The proposed layout in Exhibit 3.3.3 differs slightly from that recommended by Gibbs 
& Hill. Number 12 switches are proposed in place of number 9 switches, and the length 
of the second pocket track has been increased to provide adequate safe braking distance. 
Additionally, storage tracks have been included adjacent to the second pocket track. 
 



moves. Operating flexibility is also provided, due to the ability to "stack" trains behind 
the terminal. Train turnaround operations during peak periods would be accomplished 
behind the station, while turnaround operations during off-peak periods could be 
accomplished using the existing front crossover. A similar track arrangement would also 
be required at Wilson, necessitating extensive trackwork, traction power and signalling 
modifications between Wilson Station and Wilson Yard. Alternatively, the Spadina line 
could be extended to a new terminal in order to avoid the high cost of reconstruction at 
Wilson. 
 
Although the proposed new terminal configuration would permit train turnaround at 105 
second headways, it would be expensive to operate. Train turnaround operations behind 
the terminal would increase the round trip time and travel distance, leading to an increase 
in the number of trains (and operating crews) required for service. In addition, two relief 
crews would be required at each terminal with this scheme. 
 
Terminal operations utilizing a front crossover would, of course, be desirable due to the 
higher productivity obtained. However, reconstruction of the existing front crossovers at 
Finch and Wilson is considered impractical, (assuming that a lengthy closure could not be 
tolerated), and would not permit the desired operation in any event due to the wide track 
centres resulting from centre platforms. 
 
If subway extensions are undertaken, then consideration should be given to construction 
of a side platform terminal with a front double crossover. This terminal configuration 
would permit reduced headway operation to between 105 and 112 seconds without the 
high operating expense associated with turning trains behind the station. The potential for 
passenger confusion with respect to the sequence of train departures from a side platform 
terminal could be alleviated with suitable architectural station designs, and also by 
appropriate signage triggered by an approaching train shortly after the train leaves the 
station preceding the terminal. 
 
Operation at a headway of about 105 seconds would correspond to a service level of 
about 34 trains per hour.  This would provide an increase in capacity of about 7,200 
pphpd compared to present operation, for a total capacity of about 41,200 pphpd. 
. 
As previously noted, Option 1C represents the maximum train frequency attainable with 
the present type of signalling system. However, a number of negative operating 
implications associated with this option decrease its desirability. The signalling 
modifications required to achieve 105 seconds headway would include extensive use of 
timed signals, and introduction of a large number of additional signals in order to reduce 
average block lengths and average train speeds. This would result in reduced operator 
sighting time, increased operating difficulty, and reduced signal system reliability. Also, 
round trip time would be increased due to reduced average speeds and additional travel 
distance behind the terminal stations. A larger fleet would therefore be required. Subway 
operation at 105 seconds headway would only be achieved if the train operators operate 
precisely to the "design" speeds. As this is difficult to accomplish in practice, the 
headway objective may not be sustained. Also, the operation would be very sensitive to 



delays and fluctuations. The foregoing factors could result in a transit service which is 
less attractive to passengers than present operations. 
 
As explained in Appendix III, a total of 67 trains would be required in service to provide 
105 seconds headway operation between Finch and Wilson. This is based upon standard 
rate operation, station dwells similar to existing dwells, and terminal operations as shown 
in Exhibit 3.3.3 at both Finch and Wilson. Allowing 12% for spare cars, the total Y/U/S 
fleet would be 450 cars, an increase of 88 cars over option IB (or 148 cars over present). 
A fleet increase of this magnitude would necessitate expansion of Wilson Yard as 
explained in Appendix III. The combined operational storage capacities of Wilson and 
Davisville Yards would be exceeded by 4 cars, resulting in yard congestion. In addition, 
105 second headway operation would further aggravate the operational problems already 
occurring at Wilson during service build-up and reduction. These factors would probably 
necessitate construction of new yard facilities. 
 
Implementation of the extensive signalling modifications required to achieve 105 second 
headway capability could be completed within approximately 6.5 years from approval, 
consisting of 1.5 years for system planning and design, 4 years for installation (based on 
10.00 p.m. closure of sections of the Y/U/S line each night), and 1 year for testing. The 
implementation period would be long and difficult, as most field work would be done 
during the limited time available in non-operating hours. Some disruption to service 
would occur (e.g. delays to service, early evening or weekend shutdown, inconvenience 
to operating personnel). 
 
The extensive signalling modifications required to achieve 105 second headway 
operation are estimated to cost $49,200,000. Signals and trackwork required for the Finch 
terminal modifications are estimated to cost $10,800,000. Signals and trackwork at 
Wilson are estimated to cost up to $32,600,000 including a new connection to Wilson 
Yard. Expansion of Wilson Yard is estimated to cost $16,000,000 and could be 
completed within about 5 years from approval. Procurement of 88 cars would also take 
about 5 years from approval, at an estimated cost of $158,400,000. Two relief crews 
would be required at each terminal during peak periods, at an estimated cost of $200,000 
annually per relief crew, over and above the cost of operating and maintaining the 
additional service. 
 
The primary features of Option 1C are summarized in Exhibit 3.3.4. 



EXHIBIT 3.3.4 

OPTION 1C SUMMARY 

EXTENSIVE SIGNALLING MODIFICATIONS 

 

PROPOSED OPERATION 

 

• 105 second headway operation (34 trains/hour) 

• capacity increase of 7,200 pphpd 

• provide 2 relief crews at each terminal station 
 

MODIFICATIONS REQUIRED 

 

• re-space signals over entire Y/U/S subway 

• replace central control panel at Hillcrest, and zone control panels at St. George and 
Eglinton 

• replace all auxiliary control panels over the entire line.  At some locations replace 
only the face plates. 

• reconstruct  Wilson  terminal  and yard  connection  to support reduced headway 
operation (or extend subway to new terminal station) 

• modify Finch terminal tail track (or extend subway to new terminal station) 

• expand Wilson yard or construct new yard facilities 
 

FLEET REQUIREMENTS 

 

• 67 service trains required to provide 105 second headway over entire line (based on 
standard rate operation, dwells similar to existing dwells, and train turnaround behind 
modified terminals) 

• fleet increase of 88 cars (over Option IB) required total Y/U/S fleet of 450 cars 
 

IMPLICATIONS 

 

• extensive use of timed signals, which would normally display a red aspect 

• extensive use of "dwarf" signals in platform areas 

• reduced operator sighting time in many areas 

• increased round trip time due to speed reductions and increased travel distance, 
resulting in larger fleet 

• very sensitive to delays and operating fluctuations 

• very  short  signal blocks resulting in increased operating difficulty and  reduced   
signal system reliability 

 



IMPLEMENTATION 

 

• 6.5 years for signalling changes, based on field work occurring during extended 
nightly shutdown periods 

• 5 years for procurement of additional cars 

• significant operating implications during implementation period 
 

ESTIMATED COST ($1988) 

 

• $49,200,000 for signalling modifications 

• $43,400,000 for signalling and trackwork at Finch and Wilson 

• $158,400,000 for 88 cars over Option IB fleet 

• $16,000,000 for Wilson Yard expansion 
 
TOTAL COST OF OPTION 1C (SEQUENCE 1A,1B,1C) - $384,000,000 
 
INCREMENTAL COST OF OPTION 1C (OVER IB) - $251,200,000 
 
(Structural modifications at Bloor, Finch and Wilson, plus new yard facilities, not 
included.) 
 


