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Introduction  

This survey covering low-floor streetcar vehicles for the North American market has 
been prepared to support of the work of the American Public Transportation 
Association (APTA) Streetcar Subcommittee in creating the guideline / white paper 
document “North American Application of Modern Streetcar Vehicles”. The goal of the 
guideline project is “To facilitate the successful introduction of modern streetcar vehicles 
into North American systems by promoting understanding of the core technical and 
operational issues”.  

Additional information is available on the project website at: www.modernstreetcar.org. 
For purposes of this survey, the terms “streetcar” and “tramcar” are equivalent. 

 

Survey Purpose 

• To gain an understanding of the range of low-floor streetcar vehicles now in the 
marketplace which may be suitable for application in North America. For these 
vehicles, it is also desired to understand the difference between “standard” 
features readily available to customers and features that would require 
“custom” design and engineering to implement. 

• To better understand the carbuilder perspective on vehicle technical issues 
relating to the five topic area covered by the guideline document.  

 

Survey Participants  

The Subcommittee wishes to thank these firms for their participation in the survey:  

• Alstom  

• AnsaldoBreda 

• Bombardier 

• Brookville Equipment 

• Kinkisharyo 

• Siemens 

• United Streetcar 

 
 
 

 





Alstom Citadis X02

APTA Streetcar Subcommittee Carbuilder Survey
Alstom Citadis X02 Rev 4-6-11

Concept Schematic

Powered Running Gear Trailing Running Gear

1.1 Partial or 100% Low Floor? 100%
1.2 Running Gear
a. Type:  fixed truck
b. Wheel diameter(s) 610 mm (24 in.) new, 530 mm (20.9 in.) 
c. Motor type Asynchronous
d. Wheelset/drive arrangement(s)  M13, T2
1.3 Can all axles be powered if desired? max: 2 out of 31.3 Can all axles be powered if desired? max: 2 out of 3
1.4 Basic Configuration
a. Available as both single-ended and double-ended? yes
a.1 Approximate percentage of cost differential? limited
b. Available as both single-sided and double-sided? yes
b.1 Approximate percentage of cost differential? limited
1.5 Floor height(s) at door thresholds 330 mm (13 in.)
1 6 Aisle width (minimum) tbd1.6 Aisle width (minimum) tbd
1.7 ADA compliance options
a. Load leveling available as a standard option? no
b. Powered bridge plates available as a standard option? yes

APTA Streetcar Subcommittee Carbuilder Survey
Alstom Citadis X02 Rev 4-6-11



1.8 Which features can be readily changed? number of doors, cabin and bodyshell 
design

APTA Streetcar Subcommittee Carbuilder Survey
Alstom Citadis X02 Rev 4-6-11

2 SIZE / CAPACITY
2.1 Standard options for vehicle width 2650 mm (8 ft. 8 in.) / 2400 mm (7 ft. 10 in.)
2.2 Standard options for overall vehicle length
a. Minimum Standard Length 32.5 m (106.6 ft.)
a.1 Modules for minimum length 5
a.2 Passenger capacity (seated + standing @ 4 pass/sq m) for min. length 48 + 168 = 216a.2 Passenger capacity (seated  standing @ 4 pass/sq m) for min. length 48 + 168  216 
b. Maximum Standard Length 43.8 m (143.7 ft.)
b.1 Modules for maximum length 7
b.2 Passenger capacity (seated + standing @ 4 pass/sq m) for max. length 78 + 218 = 296
c. Is multiple-unit operation a standard option? yes only in double unit and for 33m version

3 PERFORMANCE
3 1 Minimum turning radius for a standard vehicle 20 m (66 ft ) in depot3.1 Minimum turning radius for a standard vehicle 20 m (66 ft.) in depot
3.2 Minimum vertical curve a standard vehicle can negotiate?
a. crest 350 m (1,148 ft.)
b. sag 350 m (1,148 ft.)
3.3 Maximum speed 70 kph (43.5 mph)
3.4 Std. braking and acceleration rates (load levels EL E-EL 4 as per EN 13452-1)  
a. Acceleration from 0 to 40 kph: 1 m/s²
b Service Braking equivalent deceleration > 1 m/s²b. Service Braking equivalent deceleration > 1 m/s²
c. Emergency Braking equivalent deceleration: > 2.8m/s²
3.5 Depth of standing water that loaded vehicle can safely operate? 100 mm (4 in.) with a visual inspection after such an 

operation; but, low-floor tramways can be operated 
only with limited standing water depth, therefore an 
efficient drainage has to be planned at the civil work 
level

NOTES:

APTA Streetcar Subcommittee Carbuilder Survey
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Alstom Citadis X04

APTA Streetcar Subcommittee Carbuilder Survey
Alstom Citadis X04 Rev 4-6-11

Concept Schematic

Powered Running Gear Trailing Running Gear

1.1 Partial or 100% Low Floor? 100%
1.2 Running Gear
a. Type:  rotating truck
b. Wheel diameter(s) 610 mm (24 in.) new, 530 mm (20.9 in.) 
c. Motor type Synchronous (Permanent Magnet Motor)
d. Wheelset/drive arrangement(s)  M11, T1
1.3 Can all axles be powered if desired? max: 3 out of 41.3 Can all axles be powered if desired? max: 3 out of 4
1.4 Basic Configuration
a. Available as both single-ended and double-ended? yes
a.1 Approximate percentage of cost differential? limited
b. Available as both single-sided and double-sided? yes
b.1 Approximate percentage of cost differential? limited
1.5 Floor height(s) at door thresholds 330 mm (13 in.)
1 6 Aisle width (minimum) tbd1.6 Aisle width (minimum) tbd
1.7 ADA compliance options
a. Load leveling available as a standard option? no
b. Powered bridge plates available as a standard option? yes

APTA Streetcar Subcommittee Carbuilder Survey
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1.8 Which features can be readily changed? number of doors, cabin and bodyshell 
design

APTA Streetcar Subcommittee Carbuilder Survey
Alstom Citadis X04 Rev 4-6-11

2 SIZE / CAPACITY
2.1 Standard options for vehicle width 2650 mm (8 ft. 8 in.) / 2400 mm (7 ft. 10 in.)
2.2 Standard options for overall vehicle length
a. Minimum Standard Length 33.5 m (110 ft.)
a.1 Modules for minimum length 3
a.2 Passenger capacity (seated + standing @ 4 pass/sq m) for min. length 64 + 149 = 213a.2 Passenger capacity (seated  standing @ 4 pass/sq m) for min. length 64 + 149  213
b. Maximum Standard Length 42.8 m (140.4 ft.)
b.1 Modules for maximum length 5
b.2 Passenger capacity (seated + standing @ 4 pass/sq m) for max. length 80 + 215 = 295
c. Is multiple-unit operation a standard option? yes only in double unit and also possible for 

43m version

3 PERFORMANCE3 PERFORMANCE
3.1 Minimum turning radius for a standard vehicle 18 m (59 ft.) in depot
3.2 Minimum vertical curve a standard vehicle can negotiate?
a. crest 350 m (1,148 ft.)
b. sag 350 m (1,148 ft.)
3.3 Maximum speed 80 kph (50 mph) with option up to 100 kph 
3.4 Std. braking and acceleration rates (load levels EL E-EL 4 as per EN 13452-1)  

A l ti f 0 t 40 k h 1 / ²a. Acceleration from 0 to 40 kph: 1 m/s²
b. Service Braking equivalent deceleration > 1 m/s²
c. Emergency Braking equivalent deceleration: > 2.8m/s²
3.5 Depth of standing water that loaded vehicle can safely operate? 100 mm (4 in.) with a visual inspection after 

such an operation; but, low-floor tramways can 
be operated only with limited standing water 
depth, therefore an efficient drainage has to be 
planned at the civil work levelplanned at the civil work level

NOTES:

APTA Streetcar Subcommittee Carbuilder Survey
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AnsaldoBreda Sirio

APTA Streetcar Subcommittee Carbuilder Survey
Breda Sirio Rev 3-16-11

Concept Schematic

Powered Running Gear Trailing Running Gear

1.1 Partial or 100% Low Floor? 100%
1.2 Running Gear
a. Type:  Fixed Truck
b. Wheel diameter(s) 656 mm (25.8 in.) new, 610 mm (24 in.) 
c. Motor type Asynchronous, self-ventilated, with gearbox
d. Wheelset/drive arrangement(s)  M12, T2
1.3 Can all axles be powered if desired? Yes1.3 Can all axles be powered if desired? Yes
1.4 Basic Configuration
a. Available as both single-ended and double-ended? Yes
a.1 Approximate percentage of cost differential? 2% - 4% (depending on vehicle length)
b. Available as both single-sided and double-sided? Yes
b.1 Approximate percentage of cost differential? Included in a.1 above
1.5 Floor height(s) at door thresholds 350 mm (13.8 in.)
1 6 Aisle width (minimum) 500-900 mm (19 7 - 35 4 in ) depending on1.6 Aisle width (minimum) 500-900 mm (19.7 - 35.4 in.) depending on 

vehicle width and seating arrangement
1.7 ADA compliance options
a. Load leveling available as a standard option? No
b. Powered bridge plates available as a standard option? Yes

APTA Streetcar Subcommittee Carbuilder Survey
Breda Sirio Rev 3-16-11



1.8 Which features can be readily changed? -Number of modules. 
-Number of doors in "R" coach.
-Seats layout, type/color of seats.

APTA Streetcar Subcommittee Carbuilder Survey
Breda Sirio Rev 3-16-11

y , yp
-Vehicle ends design (3 standard solutions).
-Color of outer and internal surfaces.
-Number of motorized trucks.

2 SIZE / CAPACITY
2.1 Standard options for vehicle width 2650 mm / 2400 mm / 2300 mm
2.2 Standard options for overall vehicle length
a. Minimum Standard Length 21 m (68.9 ft.)
a.1 Modules for minimum length 3
a.2 Passenger capacity (seated + standing @ 4 pass/sq m) for min. length 120a.2 Passenger capacity (seated  standing @ 4 pass/sq m) for min. length 120
b. Maximum Standard Length 43 m (141 ft.)
b.1 Modules for maximum length 7
b.2 Passenger capacity (seated + standing @ 4 pass/sq m) for max. length 290
c. Is multiple-unit operation a standard option? Yes

3 PERFORMANCE
3 1 Minimum turning radius for a standard vehicle 18-20 m (59-66 ft ) depending on vehicle3.1 Minimum turning radius for a standard vehicle 18-20 m (59-66 ft.) depending on vehicle 
3.2 Minimum vertical curve a standard vehicle can negotiate?
a. crest 300 m (984 ft.)
b. sag 300 m (984 ft.)
3.3 Maximum speed 80 kph (50 mph)
3.4 Std. braking and acceleration rates (load levels EL E-EL 4 as per EN 13452-1)  
a. Acceleration max 1.2 m/s²
b Service Braking max 1 3 m/s²b. Service Braking max 1.3 m/s²
c. Emergency Braking max 2.8 m/s²
3.5 Depth of standing water that loaded vehicle can safely operate? 100 mm (4 in.) @ 10 kph

NOTES: Sirio TT is developing a rubber sealed gear that might allow 
higher water conditions.  

APTA Streetcar Subcommittee Carbuilder Survey
Breda Sirio Rev 3-16-11



AnsaldoBreda Sirio Tram-Train

APTA Streetcar Subcommittee Carbuilder Survey
Breda Sirio Tram Train Rev  3-21-11

Concept Schematic

Powered Running Gear Trailing Running Gear

1.1 Partial or 100% Low Floor? 100%
1.2 Running Gear

a. Type:  Fixed Truck
b. Wheel diameter(s) 660 (26 in.) or 620 (24.4 in.) new
c. Motor type Asynchronous, self-ventilated, with gearbox
d. Wheelset/drive arrangement(s)  M11, T1

1.3 Can all axles be powered if desired? Yes1.3 Can all axles be powered if desired? Yes
1.4 Basic Configuration

a. Available as both single-ended and double-ended? Yes
a.1 Approximate percentage of cost differential? 2% - 4% (depending on vehicle length)

b. Available as both single-sided and double-sided? Yes
b.1 Approximate percentage of cost differential? Included in a.1 above
1.5 Floor height(s) at door thresholds 350 mm (13.8 in.) ramps to 500/520 mm 

(19 7- 20 5 in ) over trucks(19.7- 20.5 in.) over trucks

1.6 Aisle width (minimum) 500-900 mm (19.7 - 35.4 in.) depending on 
vehicle width and seating arrangement

1.7 ADA compliance options
a. Load leveling available as a standard option? No
b. Powered bridge plates available as a standard option? Yes

APTA Streetcar Subcommittee Carbuilder Survey
Breda Sirio Tram Train Rev  3-21-11



1.8 Which features can be readily changed? -Number of modules. 
-Number of doors in "R" coach.
-Seats layout, type/color of seats.

APTA Streetcar Subcommittee Carbuilder Survey
Breda Sirio Tram Train Rev  3-21-11

y , yp
-Vehicle ends design (3 standard solutions).
-Color of outer and internal surfaces.
-Number of motorized trucks.

2 SIZE / CAPACITY
2.1 Standard options for vehicle width 2650 mm (8 ft. 8 in.) / 2400 mm (7 ft. 10 in.)

2.2 Standard options for overall vehicle length
a. Minimum Standard Length 33 m (108.3 ft.)

a.1 Modules for minimum length 5
a.2 Passenger capacity (seated + standing @ 4 pass/sq m) for min. length 200a.2 Passenger capacity (seated  standing @ 4 pass/sq m) for min. length 200 

b. Maximum Standard Length 44 m (144 ft.)
b.1 Modules for maximum length 7
b.2 Passenger capacity (seated + standing @ 4 pass/sq m) for max. length 300

c. Is multiple-unit operation a standard option? Yes

3 PERFORMANCE
3 1 Minimum turning radius for a standard vehicle 20 m (66 ft ) single vehicle3.1 Minimum turning radius for a standard vehicle 20 m (66 ft.) single vehicle
3.2 Minimum vertical curve a standard vehicle can negotiate?

a. crest 300 m (984 ft.)
b. sag 300 m (984 ft.)

3.3 Maximum speed 100 kph (62 mph)
3.4 Std. braking and acceleration rates (load levels EL E-EL 4 as per EN 13452-1)  

a. Acceleration max 1.2 m/s²
b Service Braking max 1 3 m/s²b. Service Braking max 1.3 m/s²
c. Emergency Braking max 2.8 m/s²

3.5 Depth of standing water that loaded vehicle can safely 150 mm (6 in.) @ 10 kph
NOTES: Sirio TT is developing a rubber sealed gear 

that might allow higher water conditions.  

APTA Streetcar Subcommittee Carbuilder Survey
Breda Sirio Tram Train Rev  3-21-11



Bombardier Flexity Outlook (North American Version)

APTA Streetcar Subcommittee Carbuilder Survey 
Bombardier Flexity North America Rev 3/16/11

Concept Schematic

Powered Running Gear Trailing Running Gear

1.1 Partial or 100% Low Floor? 100%
1.2 Running Gear
a. Type:  Fixed Truck
b. Wheel diameter(s) 640 mm (25.2 in)
c. Motor type 3 phase asynchronous
d. Wheelset/drive arrangement(s)  M11, T1
1.3 Can all axles be powered if desired? Yes
1.4 Basic Configuration
a. Available as both single-ended and double-ended? Yes
a.1 Approximate percentage of cost differential? 0.08
b. Available as both single-sided and double-sided? Yes
b.1 Approximate percentage of cost differential? 0.08
1.5 Floor height(s) at door thresholds 325 mm (12.8 in)g ( ) ( )
1.6 Aisle width (minimum) 640 mm (25.2 in)
1.7 ADA compliance options
a. Load leveling available as a standard option? Yes
b. Powered bridge plates available as a standard option? Yes

APTA Streetcar Subcommittee Carbuilder Survey 
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1.8 Which features can be readily changed? - No of doors per module (1 or 2)
- 100% motorization vs. 66%
- ATO

APTA Streetcar Subcommittee Carbuilder Survey 
Bombardier Flexity North America Rev 3/16/11

- "custom nose"
- Exterior/Interior color choices
- Catenary  Free Operation
- Energy Recuperation (Supercapacitors)
- Passenger Counting System
- No of modules (5 or 7)
- Seating arrangement

2 SIZE / CAPACITY
2.1 Standard options for vehicle width 2650 mm (8 ft. 8 in.)
2.2 Standard options for overall vehicle length
a. Minimum Standard Length 30 m (98.4 ft.)
a.1 Modules for minimum length 5
a.2 Passenger capacity (seated + standing @ 4 pass/sq m) for min. length 190a.2 Passenger capacity (seated  standing @ 4 pass/sq m) for min. length 190
b. Maximum Standard Length 45m (147.6 ft)
b.1 Modules for maximum length 7
b.2 Passenger capacity (seated + standing @ 4 pass/sq m) for max. length 262
c. Is multiple-unit operation a standard option? Yes

3 PERFORMANCE
3 1 Minimum turning radius for a standard vehicle 25 m (82 ft)3.1 Minimum turning radius for a standard vehicle 25 m (82 ft)
3.2 Minimum vertical curve a standard vehicle can negotiate?
a. crest 260 m (853 ft.)
b. sag 285 m (935 ft.) non revenue, 520 m (1706 

ft.) mainline
3.3 Maximum speed 80 kph (50 mph)
3.4 Std. braking and acceleration rates (load levels EL E-EL 4 as per EN 13452-1)  
a Acceleration Nominal 1 2 m/s²a. Acceleration Nominal 1.2 m/s²
b. Service Braking 1.34 m/s²
c. Emergency Braking 2.7 m/s² 
3.5 Depth of standing water that loaded vehicle can safely operate? 100 mm (4 in.) @ 8km/hr

NOTES:

APTA Streetcar Subcommittee Carbuilder Survey 
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Brookville Streetcar 

APTA Streetcar Subcommittee Carbuilder Survey
Brookville Streetcar (Proposed) Rev 3-16-11
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Concept Schematic

Powered Running Gear Trailing Running Gear
NA

1.1 Partial or 100% Low Floor? Partial (60%)
1.2 Running Gear
a. Type:  Fixed Truck
b. Wheel diameter(s) 610 mm (24 in.)
c. Motor type (4) 90 KW AC
d. Wheelset/drive arrangement(s)  M2
1.3 Can all axles be powered if desired? Yes, standard1.3 Can all axles be powered if desired? Yes, standard
1.4 Basic Configuration
a. Available as both single-ended and double-ended? Yes
a.1 Approximate percentage of cost differential? 0.15
b. Available as both single-sided and double-sided? YES
b.1 Approximate percentage of cost differential? 0.15
1.5 Floor height(s) at door thresholds 350 mm (13.8 in.)
1 6 Aisle width (minimum) 880 mm (34 6 in )1.6 Aisle width (minimum) 880 mm (34.6 in.)
1.7 ADA compliance options
a. Load leveling available as a standard option? YES
b. Powered bridge plates available as a standard option? YES

APTA Streetcar Subcommittee Carbuilder Survey
Brookville Streetcar (Proposed) Rev 3-16-11



1.8 Which features can be readily changed? Vehicle end styling, interior styling

APTA Streetcar Subcommittee Carbuilder Survey
Brookville Streetcar (Proposed) Rev 3-16-11

2 SIZE / CAPACITY
2.1 Standard options for vehicle width 2460 mm (8 ft. 0 in.)
2.2 Standard options for overall vehicle length
a. Minimum Standard Length 20 m (65.6 ft.)
a.1 Modules for minimum length 3
a.2 Passenger capacity (seated + standing @ 4 pass/sq m) for min. length 115 totala.2 Passenger capacity (seated  standing @ 4 pass/sq m) for min. length 115 total
b. Maximum Standard Length 20 m (65.6 ft.)
b.1 Modules for maximum length 3
b.2 Passenger capacity (seated + standing @ 4 pass/sq m) for max. length 115 total
c. Is multiple-unit operation a standard option? No

3 PERFORMANCE
3 1 Minimum turning radius for a standard vehicle 18 m (59 ft )3.1 Minimum turning radius for a standard vehicle 18 m (59 ft.)
3.2 Minimum vertical curve a standard vehicle can negotiate?
a. crest aprox. 250 m (820 ft.)
b. sag aprox. 250 m (820 ft.)
3.3 Maximum speed 70 kph (43.5 mph)
3.4 Std. braking and acceleration rates (load levels EL E-EL 4 as per EN 13452-1)  
a. Acceleration 1.4 m/s2 - 1.2 m/s²
b Service Braking 1 4 m/s2 1 2 m/s²b. Service Braking 1.4 m/s2 - 1.2 m/s²
c. Emergency Braking 2.8 m/s2 - 2.4 m/s²
3.5 Depth of standing water that loaded vehicle can safely operate? 75 mm (3 in.)

NOTES:

APTA Streetcar Subcommittee Carbuilder Survey
Brookville Streetcar (Proposed) Rev 3-16-11



Kinkisharyo ameriTram

APTA Streetcar Subcommittee Carbuilder Survey
Kinkisharyo ameriTram Rev 3/22/11

Concept Schematic

Powered Running Gear Trailing Running Gear
NA

1.1 Partial or 100% Low Floor? 100%
1.2 Running Gear
a. Type:  Fixed Truck
b. Wheel diameter(s) 600 mm (23.6 in.)
c. Motor type Self-Cooled 120kW x 4
d. Wheelset/drive arrangement(s)  M14
1.3 Can all axles be powered if desired? Yes, standard1.3 Can all axles be powered if desired? Yes, standard
1.4 Basic Configuration
a. Available as both single-ended and double-ended? Double-Ended is Standard
a.1 Approximate percentage of cost differential? not available
b. Available as both single-sided and double-sided? Standard is Double-Sided
b.1 Approximate percentage of cost differential? not available
1.5 Floor height(s) at door thresholds 350 mm (13.8 in.)
1 6 Aisle width (minimum) 880 mm (34 6 in )1.6 Aisle width (minimum) 880 mm (34.6 in.)
1.7 ADA compliance options
a. Load leveling available as a standard option? Load Leveling is Standard
b. Powered bridge plates available as a standard option? Powered bridgeplates are being 

investigated

APTA Streetcar Subcommittee Carbuilder Survey
Kinkisharyo ameriTram Rev 3/22/11



1.8 Which features can be readily changed? Numerous features are customizable in 
response to customer requirements.

APTA Streetcar Subcommittee Carbuilder Survey
Kinkisharyo ameriTram Rev 3/22/11

2 SIZE / CAPACITY
2.1 Standard options for vehicle width 2650 mm (8 ft. 8 in.) / 2460 mm (8 ft. 0 in.)
2.2 Standard options for overall vehicle length
a. Minimum Standard Length 20 m (65.6 ft.)
a.1 Modules for minimum length 3
a.2 Passenger capacity (seated + standing @ 4 pass/sq m) for min. length 28 seated + 87 standing = 115 totala.2 Passenger capacity (seated  standing @ 4 pass/sq m) for min. length 28 seated + 87 standing  115 total
b. Maximum Standard Length 40 m (131.2 ft.)
b.1 Modules for maximum length 7
b.2 Passenger capacity (seated + standing @ 4 pass/sq m) for max. length 96 seated + 94 standing = 190 total
c. Is multiple-unit operation a standard option? Available as custom

3 PERFORMANCE
3 1 Minimum turning radius for a standard vehicle 18 m (59 ft )3.1 Minimum turning radius for a standard vehicle 18 m (59 ft.)
3.2 Minimum vertical curve a standard vehicle can negotiate?
a. crest 350 m (1,148 ft.)
b. sag 350 m (1,148 ft.)
3.3 Maximum speed 80 kph (50 mph)
3.4 Std. braking and acceleration rates (load levels EL E-EL 4 as per EN 13452-1)  
a. Acceleration 1.3 m/s²
b Service Braking 1 3 m/s²b. Service Braking 1.3 m/s²
c. Emergency Braking 2.3 m/s²
3.5 Depth of standing water that loaded vehicle can safely operate? 75 mm (3 in.)

NOTES: Vehicle has off-wire capability (up to 5 mile 
range)

APTA Streetcar Subcommittee Carbuilder Survey
Kinkisharyo ameriTram Rev 3/22/11



Siemens Avenue

APTA Streetcar Subcommittee Carbuilder Survey
Siemens Avenue Rev 3-16-11

Concept Schematic

Powered Running Gear Trailing Running Gear

1.1 Partial or 100% Low Floor? 100%
1.2 Running Gear
a. Type:  Rotating Truck
b. Wheel diameter(s) 600 mm (23.6 in.) new, 520 mm (20.5 in.) 
c. Motor type AC 3 phase Asynchronous Motor
d. Wheelset/drive arrangement(s)  M14, T2
1.3 Can all axles be powered if desired? Yes, but not recommended
1.4 Basic Configuration
a. Available as both single-ended and double-ended? double-ended
a.1 Approximate percentage of cost differential? N/A
b. Available as both single-sided and double-sided? double sided
b.1 Approximate percentage of cost differential? N/A
1.5 Floor height(s) at door thresholds 356 mm (14 in.)g ( ) ( )
1.6 Aisle width (minimum) 620 mm (24.4 in.)
1.7 ADA compliance options
a. Load leveling available as a standard option? No
b. Powered bridge plates available as a standard option? Yes

APTA Streetcar Subcommittee Carbuilder Survey
Siemens Avenue Rev 3-16-11



1.8 Which features can be readily changed? -Configurable number of doors (up to 12)
-Location of doors configurable          (either 
door or windows)

APTA Streetcar Subcommittee Carbuilder Survey
Siemens Avenue Rev 3-16-11

)
-Seats layout arrangement, seat colors and 
exterior decals

2 SIZE / CAPACITY
2.1 Standard options for vehicle width 2650 mm (8 ft. 8 in.)
2.2 Standard options for overall vehicle length
a. Minimum Standard Length 27.73 m (91 ft.)
a.1 Modules for minimum length 3
a.2 Passenger capacity (seated + standing @ 4 pass/sq m) for min. length 202a.2 Passenger capacity (seated  standing @ 4 pass/sq m) for min. length 202
b. Maximum Standard Length 27.73 m (91 ft.)
b.1 Modules for maximum length 3
b.2 Passenger capacity (seated + standing @ 4 pass/sq m) for max. length 202
c. Is multiple-unit operation a standard option? No

3 PERFORMANCE
3 1 Minimum turning radius for a standard vehicle 18 m (59 ft )3.1 Minimum turning radius for a standard vehicle 18 m (59 ft.)
3.2 Minimum vertical curve a standard vehicle can negotiate?
a. crest 155 m (509 ft.)
b. sag 440 m (1,444 ft.)
3.3 Maximum speed 80 kph (50 mph)
3.4 Std. braking and acceleration rates (load levels EL E-EL 4 as per EN 13452-1)  
a. Acceleration 1.3 m/s²
b Service Braking 1 2 m/s²b. Service Braking 1.2 m/s²
c. Emergency Braking 2.8 m/s²
3.5 Depth of standing water that loaded vehicle can safely operate? 60 mm (2.4 in.) @5km/h for limited time

NOTES:

APTA Streetcar Subcommittee Carbuilder Survey
Siemens Avenue Rev 3-16-11



Siemens S70 Streetcar

APTA Streetcar Subcommittee
Siemens S70 Streetcar Carbuilder Survey 3-29-11

Concept Schematic

Powered Running Gear Trailing Running Gear

1.1 Partial or 100% Low Floor? Partial (68%)
1.2 Running Gear
a. Type:  Rotating power truck, fixed trailing
b. Wheel diameter(s) 660 mm (26 in.) new, 580 mm (22.8 in.) 
c. Motor type AC 3 phase Asynchronous Motor

130 kW. Double reduction helical, fully 
suspended 

d. Wheelset/drive arrangement(s)  M2, T2
1.3 Can all axles be powered if desired?
1.4 Basic Configuration
a. Available as both single-ended and double-ended? double-ended
a.1 Approximate percentage of cost differential? N/A
b. Available as both single-sided and double-sided? double sidedg
b.1 Approximate percentage of cost differential? N/A
1.5 Floor height(s) at door thresholds 356 mm (14 in.)
1.6 Aisle width (minimum) 635 mm (25 in.)
1.7 ADA compliance options
a. Load leveling available as a standard option? Yes
b. Powered bridge plates available as a standard option? Yes

APTA Streetcar Subcommittee
Siemens S70 Streetcar Carbuilder Survey 3-29-11



1.8 Which features can be readily changed? Seat layout arrangement, seat colors and 
exterior decals

APTA Streetcar Subcommittee
Siemens S70 Streetcar Carbuilder Survey 3-29-11

2 SIZE / CAPACITY
2.1 Standard options for vehicle width 2650 mm (8 ft. 8 in.)
2.2 Standard options for overall vehicle length
a. Minimum Standard Length 24.11 m (79 ft.)
a.1 Modules for minimum length 3
a.2 Passenger capacity (seated + standing @ 4 pass/sq m) for min. length Approx. 149 total passengers @ 4 p/m2a.2 Passenger capacity (seated  standing @ 4 pass/sq m) for min. length Approx. 149 total passengers @ 4 p/m2
b. Maximum Standard Length 24.11 m (79 ft.)
b.1 Modules for maximum length 3
b.2 Passenger capacity (seated + standing @ 4 pass/sq m) for max. length Approx. 149 total passengers @ 4 p/m2
c. Is multiple-unit operation a standard option? Yes. With Standard Coupler

3 PERFORMANCE
3 1 Minimum turning radius for a standard vehicle 25 m (82 ft ) standard3.1 Minimum turning radius for a standard vehicle 25 m (82 ft.) standard 
3.2 Minimum vertical curve a standard vehicle can negotiate?
a. crest 350 m (1,148 ft.)
b. sag 250 m (820 ft.)
3.3 Maximum speed 88.5 kph (55 mph)
3.4 Std. braking and acceleration rates (load levels EL E-EL 4 as per EN 13452-1)  
a. Acceleration 1.34 m/s²
b Service Braking 1 34 m/s²b. Service Braking 1.34 m/s²
c. Emergency Braking 2.25 m/s²
3.5 Depth of standing water that loaded vehicle can safely operate? 51 mm (2 in.) @ 16 kph (10 mph)

NOTES:

APTA Streetcar Subcommittee
Siemens S70 Streetcar Carbuilder Survey 3-29-11



United Streetcar USC 100

APTA Streetcar Subcommittee Carbuilder Survey
United Streetcar USC 100 Rev 3-16-11

Concept Schematic

Powered Running Gear Trailing Running Gear
NA

1.1 Partial or 100% Low Floor? Partial (50%)
1.2 Running Gear
a. Type:  fixed truck
b. Wheel diameter(s) 610 mm (24 in.) new, 530 mm (20.9 in.) 
c. Motor type 3-phase AC
d. Wheelset/drive arrangement(s)  M2
1.3 Can all axles be powered if desired? Yes, standard
1.4 Basic Configuration
a. Available as both single-ended and double-ended? Double-Ended is Standard
a.1 Approximate percentage of cost differential? TBD
b. Available as both single-sided and double-sided? Yes
b.1 Approximate percentage of cost differential? TBD
1.5 Floor height(s) at door thresholds 350 mm (13.8 in.) / 780 mm (30.7 in.)g ( ) ( ) ( )
1.6 Aisle width (minimum) 813 mm (32 in.)
1.7 ADA compliance options
a. Load leveling available as a standard option? Yes, optional
b. Powered bridge plates available as a standard option? Yes, standard

APTA Streetcar Subcommittee Carbuilder Survey
United Streetcar USC 100 Rev 3-16-11



1.8 Which features can be readily changed? Propulsion system. Front end styling 
treatments. Communications and camera 
systems. Interior and exterior color scheme. 

APTA Streetcar Subcommittee Carbuilder Survey
United Streetcar USC 100 Rev 3-16-11

y
Seating layout and color. Fully configurable 
interior arrangements for special ADA 
needs, commuter comforts and bicycle 
management.  Hot climate upgrades 
including improved AC systems and solar 
glass.  Cold climate upgrades including 
improved heating configurations, heated 

t h i i tpantograph, snow moving equipment.

2 SIZE / CAPACITY
2.1 Standard options for vehicle width 2460 mm (8 ft. 0 in.)
2.2 Standard options for overall vehicle length
a. Minimum Standard Length 20.13 m (66 ft.)g ( )
a.1 Modules for minimum length 3
a.2 Passenger capacity (seated + standing @ 4 pass/sq m) for min. length 115
b. Maximum Standard Length 20.13 m (66 ft.)
b.1 Modules for maximum length 3
b.2 Passenger capacity (seated + standing @ 4 pass/sq m) for max. length 115
c. Is multiple-unit operation a standard option? No

3 PERFORMANCE
3.1 Minimum turning radius for a standard vehicle 18 m (59 ft.) in service - 16 m (52.5 ft.) out 

of service
3.2 Minimum vertical curve a standard vehicle can negotiate?
a. crest 250 m (820 ft.)
b. sag 250 m (820 ft.)
3.3 Maximum speed 70 kph (43.5 mph)3.3 Maximum speed 70 kph (43.5 mph)
3.4 Std. braking and acceleration rates (load levels EL E-EL 4 as per EN 13452-1)  
a. Acceleration 1.34 m/s²
b. Service Braking 1.34 m/s²
c. Emergency Braking 2.25 m/s²
3.5 Depth of standing water that loaded vehicle can safely operate? 75 mm (3 in.)

NOTES:

APTA Streetcar Subcommittee Carbuilder Survey
United Streetcar USC 100 Rev 3-16-11
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Appendix 

North American Application of Modern Streetcars; Running Gear Survey 

In 1995, Transit Cooperative Research Program (TCRP) Report 2 “Applicability of Low-Floor Light Rail 
Vehicles in North America” included a comprehensive survey of 77 different low-floor tramway and light 
rail vehicles then in use in Europe. The low floor vehicle concept had been made possible by the wide 
variety of innovative running gear then in use, so the TCRP survey included a classification system; eight 
different types of trailing running gear and ten different types of powered running gear were identified 
and assigned designations (T1 through 8 and M1 through M10 respectively, see Appendix 1).   

As part of the research for the guideline / white paper document “North American Application of 
Modern Streetcar Vehicles”, the APTA Streetcar Subcommittee has conducted a carbuilder survey, 
compiling detailed information on the modern streetcar vehicles presently being offered to the North 
American market. A total of ten different vehicle types from seven carbuilders were documented.  In 
compiling this data, it was discovered that the categories from TCRP Report 2 no longer covered all of 
the types of running gear in use on the current generation of low-floor streetcar vehicles.  

The 2010 survey suggests that the next generation of the low-floor vehicle has emerged in the 
marketplace. With continuing advances in traction motor technology, some of the new 100% low-floor 
designs now incorporate once-familiar running gear elements such as solid axles and rotating trucks. 
These seemingly fundamental concepts in running gear were actually not common in the first 
generation of 100% low-floor vehicle designs, where fixed trucks1

                                                            
1 The term “fixed truck” is used to distinguish from a rotating truck. “Fixed trucks” are however capable of some 
very limited degree of rotation relative to the carbody (not more than 2°). 

 and independent wheels 
predominated.  

A future version of this Running Gear Survey will incorporate additional data about the different trucks 
including maintenance-related information such as inspection and wheel removal. Please send 
comments on this research to Project Manager John Smatlak at: info@modernstreetcar.org 

Running Gear Codes 

The codes in Figure 1 are used to describe running gear configurations on the modern streetcar vehicles 
covered in the APTA Streetcar Subcommittee’s 2010 Carbuilder Survey. As noted, the format for the 
codes is taken from TCRP Report 2 “Applicability of Low-Floor Light Rail Vehicles in North America” 
(1992), with four additional codes (M11 through M14) proposed to accommodate new truck (bogie) 
designs. It is important to note that many other vehicle and running gear designs do exist in addition to 
the products covered in this survey, including a number of products which are offered in Europe but not 
in North America.  
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Figure 1- Running Gear Codes 

Power Gear Code 
 
Power Gear Type 

M2 
 
Conventional bi-motor 

 
Power Gear Code 
 
Power Gear Type 

M11 (proposed new category) 
 
Solid axles.  Two longitudinal 
truck-mounted outside motors. 
Each motor drives an axle on one 
side through a gearbox. 

 
Power Gear Code 
 
Power Gear Type 

M12 (proposed new category) 
 
Cranked axles.   Two longitudinal 
truck-mounted outside motors. 
Each motor drives opposite 
wheels through gearboxes and a 
transverse driveshaft.  

 
Power Gear Code 
 
Power Gear Type 

M13 (proposed new category) 
 
Cranked axles.  Two transverse 
truck-mounted outside motors. 
Each motor drives opposite 
wheels through gearboxes and a 
transverse driveshaft.  

 
Power Gear Code 
 
Power Gear Type 

M14 (proposed new category) 
 
Cranked axles.  Two longitudinal 
truck-mounted outside motors. 
Each motor drives two wheels on 
same side of truck through 
gearboxes.  
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Figure 1 (Continued)- Running Gear Codes 

Trailing Gear Code 
 
Trailing Gear Type 

T1 
 
Conventional two-axle 

 
Trailing Gear Code 
 
Trailing Gear Type 

T2 
 
Independent wheels on two 
cranked axles 

 
 

 

Current Running Gear Examples 

The next section of the document provides examples for each of the different running gear types.
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Examples: 
 

 
Figure 2: United Streetcar, fixed truck, bolsterless design 

 

 
Figure 3: Siemens S70 Streetcar, rotating truck 

Power Gear Code 
 
Power Gear Type 

M2 
 
Conventional bi-motor 
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Examples: 

 

Figure 4: Bombardier Flexity North America. Fixed truck. 

 

Figure 5: AnsaldoBreda Sirio Tram-Train. Fixed truck. 

Power Gear Code 
 
Power Gear Type 

M11 (proposed new category) 
 
Solid axles.  Two longitudinal 
truck-mounted outside motors. 
Each motor drives an axle on one 
side through a gearbox. 

 

Power Gear Code 
 
Power Gear Type 

M11 (proposed new category) 
 
Solid axles.  Two longitudinal 
truck-mounted outside motors. 
Each motor drives an axle on one 
side through a gearbox. 
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Examples: 

 

 

 

Figures 6 & 7: Alstom Ixege truck for Citadis X04. Rotating truck.

Power Gear Code 
 
Power Gear Type 

M11 (proposed new category) 
 
Solid axles.  Two longitudinal 
truck-mounted outside motors. 
Each motor drives an axle on one 
side through a gearbox. 
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Examples: 

 

 
Figures 8 & 9: AnsaldoBreda truck for Sirio streetcar. Fixed truck. 

Power Gear Code 
 
Power Gear Type 

M12 (proposed new category) 
 
Cranked axles.   Two longitudinal 
truck-mounted outside motors. 
Each motor drives opposite 
wheels through gearboxes and a 
transverse driveshaft. 
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Examples: 

 

 

Figures 10 & 11: Alstom Arpege truck for Citadis X02 streetcar. Fixed truck. 

Power Gear Code 
 
Power Gear Type 

M13 (proposed new category) 
 
Cranked axles.  Two transverse 
truck-mounted outside motors. 
Each motor drives opposite 
wheels through gearboxes and a 
transverse driveshaft. 
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Examples: 

 

 

Figures 12 & 13: Truck for KinkiSharyo ameriTram. Fixed truck. 

 

Power Gear Code 
 
Power Gear Type 

M14 (proposed new category) 
 
Cranked axles.  Two longitudinal 
truck-mounted outside motors. 
Each motor drives two wheels on 
same side of truck through 
gearboxes. 
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Trailing Gear Code 
 
Trailing Gear Type 

T1 
 
Conventional two-axle 

 
Examples: 

 

Figure 14: Alstom Ixege trailer truck for Citadis X04. Rotating truck.
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Trailing Gear Code 
 
Trailing Gear Type 

T2 
 
Independent wheels on two 
cranked axles 

 
Examples: 

 
Figure 15: Siemens S70 Streetcar trailer truck. Fixed truck. 

 

 
Figure 16: AnsaldoBreda Sirio streetcar trailer truck. Fixed truck. 
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Appendix 1- Running Gear Classifications from TCRP Report 2 
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