
Ch. 3 – The Track



 Alignment

Tangents

Curves

Spiral

Cross Level

Superelevation



 Gauge (Gage)

56.5”

4’8.5”



 Track Structure

Subgrade

Subballast

Ballast

Ties

Rail

Fasteners

OTM



 Track Structure
 Typical main-line track



 Track-Wheel Relationships 
 (Dimensions shown are nominal)



 Loading of Track Structure

3 Types of Loading

Vertical

Axial

Longitudinal



 Static Wheel Loads

(Wheel Load)(# of wheels) = Gross Weight of 

Car

Axle Load Gross Weight of Cars
Axle load 
(tons) Gross weight of cars (lbs) Type

10 80,000 Light rail transit

15 120,000 Heavy rail transit

25 200,000 Passenger Cars

25 200,000 Common European freight limit

27.5 220,000 U.K. and Select European limit

33 263,000
North American free 

interchange limit

36 286,000
Current Heavy Axle load weight  

for North American Class 1 

39 315,000
Very limited use; research 

phase
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Basics of freight railcar weight and capacity

 The nominal capacity of a typical, 4-axle railcar today is 110 
tons
(formerly was 100 ton)

 Maximum Gross Rail Load (GRL) of a 110 ton, 4-axle railcar
is 286,000 lbs. (weight of car + contents or “lading”)

 Nominal capacity = 220,000 lbs. or 110 tons

 Often referred to as a “110 ton” car or a “286K” car

+ 66,000 lbs. 

220,000 lbs.

286,000 lbs.

Gross Rail Load (GRL)

(actual light weight will vary 

somewhat depending on car size, 

consequently the weight-carrying 

capacity will vary inversely,

i.e lighter car larger capacity) 

Load or “lading”

Trucks or " bogies"

Carbody

Nominal capacity

approx. 220,000 lbs.

= 110 tons

Light weight or “tare”  approx. 66,000 lbs. = 33 tons
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Freight train size & gross tonnage

 Typical freight train is about 100 cars (generally range from 50 to 150 cars)

 100 x 110  = 11,000 tons of lading

 GRL = 286,000 lbs.

 100 x 286,000 lbs. = 28,600,000 lbs = 14,300 gross tons

 Plus the weight of two locomotives, ca. 300,000 lbs each = 150 tons each

= 14,300 + 2 x 150 = 14,600 gross tons per train

 One train per day for a year = 14,600 tons x 365 = 5,329,000 tons

= 5.329 million gross tons (MGT)

 One train moving 100 miles equals = 14,600 tons x 100 miles

= 1,460,000 gross ton-miles (GTM)



 Rail

 Inverted “T”

Life

Defects

Lubricators

Grinding

Bolted/CWR





 CWR Installation



 Crossties

Wood

Concrete

Others



 Fasteners



 Ballast

 Subballast

 Subgrade



 Special Trackworks

Turnouts

Crossings

Crossovers



 Trackwork



 The Turnout (Left-Handed)



 Track Maintenance Standards

Tie

Rail

Surface

Drainage



 Bridges

Open or ballast deck

Deck or through











 FRA Standards



 Testing (FAST)



 New Developments…

 Improve turnouts to reduce maintenance 

costs

Develop new inspection devices

Continuous-action track machines


