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FIGURE 4.1-9.  CN/EJ&E STRINGLINE ANALYSIS (SHEET 5 OF 5) 
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Attachment B5  
Maximum Train Length Analysis 

Rail Operations 
Attachment B-5 describes SEA’s maximum train length analysis.  Train length is a critical element of 
rail operation because rail lines are a batch process, not a continuous process like a pipeline or electric 
power transmission line.  The unit of the batch process is the train.  Movement of freight requires that 
railroads load freight into discrete rail cars or entire trains, assemble each train at its origin, move the 
train through the railroad as a unit, and disassemble and unload the train at its destination.   

Rail lines are designed, constructed, and operated with definite assumptions about the maximum 
length of trains.  For example, on a single-track railroad, trains operating in opposite directions must 
meet and pass at a siding.  If both trains are no longer than the clear length of the siding, then either 
train can enter the siding; generally the train that arrives first enters the siding and waits for the 
second to pass: only one train must stop.  If one train is longer than the siding, operational flexibility 
is diminished.  If the first train to arrive is longer than the siding, it cannot clear the main track and 
the second train must stop and wait for the first train to move around it.  If both trains are longer than 
the siding, then the two trains cannot meet and pass.   

Train lengths also interact with the location of wayside signals.  Signaling systems are designed and 
constructed with assumptions about the maximum length, weight, and braking characteristics of 
trains.  Signal systems that employ “absolute signals” create a special effect on train length.  Absolute 
signals are a type of signal that authorize trains to proceed.  Absolute signals when displaying a stop 
indication may not be passed by a train unless authorized verbally by a train dispatcher (the 
dispatcher overrides the signaling system).  Absolute signals, when used, govern track segments 
where trains could potentially approach each other from different directions and collide. In practice, 
the locations of absolute signals consists of any intersection between two main tracks, or a main track 
and a siding where trains regularly meet and pass.  The issue with train length and absolute signals is 
that trains regularly are stopped at them, to wait for trains proceeding in the opposite direction to pass, 
or for trains on an intersecting line to pass.  Long trains stopped at an absolute signal may extend 
rearward over one or more at-grade crossings, either rail/highway or rail/rail; when stopped at the 
absolute signal, the train blocks the crossing.  Thus the length rearward from an absolute signal to the 
nearest significant rail/highway at-grade crossing or rail/rail at-grade crossing is a significant limit on 
practical train length as well as the effects of trains on at-grade crossings. This is not a factor so long 
as the train is in continuous movement, but if trains stop for any reason, one or more at-grade 
crossings is more likely to be blocked as train lengths increase.  Trains stop as a result of unforeseen 
mechanical or operating events, but more often trains stop to await a clear track ahead.   

Maximum practical train lengths have increased substantially in the 200 years since the invention of 
railroads.  By 1900, typical train lengths of 3,000 feet were practical.  By 1940, typical train lengths 
of 6,000 feet were practical with some railroads with unique characteristics able to operate trains of 
10,000 feet long.  At present, 10,000 foot trains are practical on many important railroad main lines in 
North America, and up to 20,000 feet on specialized, single-purpose railroads. 

The Applicants’ propose in their Operating Plan that freight trains will average 6,321 feet.  It’s not 
feasible to project a distribution around Applicants’ average train of the likelihood of shorter and 
longer trains, as train length on railroads varies according with fluctuations in traffic demands and 
changes in operating patterns and shipper needs.  For example, during periods of low traffic, railroads 
can feasibly operate much longer trains than during periods of high traffic because meet-and-pass 
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events greatly decline in frequency, and classification yards will not be overwhelmed by the need to 
accept or build a train of great length.  During periods of high traffic, railroads generally tend to 
operate trains of more uniform length in order to optimize the capacity of their rail lines and 
classification yards. 

Physical distances between the wayside signals that authorize train movement on the EJ&E rail line 
and the rail/highway at-grade crossings of the EJ&E rail line results in a limited number of locations 
where trains can stop without blocking rail/highway at-grade crossings.  As train lengths increase, the 
number of locations that a train can stop without blocking an at/grade crossing decreases.   

Ideally, trains approaching an interlocked rail/rail at-grade crossing can stop and wait at the absolute 
signal at the entrance to the interlocking without blocking any rail/highway at-grade crossings.  (In 
most cases, the absolute signal is within 300 feet of the rail/rail at-grade crossing.)  Trains too long to 
stop at the absolute signal without blocking a rail/highway at-grade crossing, or longer than any 
nearby holding place between rail/highway at-grade crossings, require that the train dispatcher 
instruct it to hold back several miles until such time as the interlocking is known to be clear.  
Conditions that may have allowed the train dispatcher to believe it was reasonable to advance a train 
toward the interlocking in the expectation it would be clear by the time the train arrived can change 
by the time the train arrives.  This can result in the train being forced to stop while blocking 
rail/highway at-grade crossings. A rail/highway at-grade crossing blocked by this train will remain 
blocked until the interlocking is clear and a proceed signal is received by the train.  The farther away 
from the interlocking a train must be held, the more likely changes in conditions at the interlocking 
might also change by the time arrives. 

Absolute signal placement at each interlocking also dictates the length of time that a train occupies 
the interlocking.  In some instances on the EJ&E rail line these absolute signals are at a considerable 
distance from each other and the rail/rail at-grade crossing because of rail/highway at-grade crossings 
in close proximity to the rail/rail at-grade crossing. For instance, at the rail/rail at-grade crossing at 
Barrington, the absolute signal for southward/westward trains on the EJ&E rail line is located at Lake 
Zurich Road at milepost 50.4, and for northward/eastward trains the absolute signal is located at Main 
Street, milepost 49.2.  

SEA accordingly undertook to analyze the effect of longer train lengths on the length of time that 
trains block rail/highway or rail/rail at-grade crossings while accelerating away from a standing stop 
at an absolute signal.  SEA used the Rail Traffic Controller (RTC) model, an industry-standard 
dispatching simulation tool, to develop acceleration curves for longer trains that could operate on the 
EJ&E rail line.  SEA assumed that CN’s projected horsepower/ton ratio of 0.86 would be consistent 
for all train tonnages.  These curves are graphed in Figure B5-1.  
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Figure B5-1.  Acceleration curves of sample train lengths and tonnages showing 
time required to accelerate from 0.0 to 45.0 miles per hour 

 

Applicants’ average train as shown in Table 4.1-2 is 6,321 feet long.  Using the curves developed in 
Figure B5-1, the time required for Applicants’ average train stopped at the absolute signal at Lake 
Zurich Road to receive a proceed indication, accelerate from a stop to the maximum authorized track 
speed of 45 mph, and its rear end clear the other end of the interlocking at Main Street 1.2 miles 
distant, is approximately seven minutes, presuming the engineer of the stopped train accepts the 
proceed indication at the moment it is offered and accelerates the train at the maximum rate consistent 
with Applicants’ train-handling and train-operation rules.  Until the train on the EJ&E rail line clears 
the signal at Main Street, trains on the other rail line seeking to use the rail/rail at-grade crossing at 
Barrington cannot proceed.  Moreover, because signals are arranged in a progression of indications 
from clear to approach to stop (red-flashing yellow-yellow-green), the signals on the rail line crossing 
the EJ&E may have already directed approaching trains to reduce speed. Other interlockings on the 
EJ&E rail line have much less distance between the absolute signals, thus the Applicants’ average 
train can pass through in much less time.  For instance, at Spaulding, the 6,321-foot average train 
would require approximately 5.3 minutes to accelerate from a stop and clear the other absolute signal.   

On Line Segment Number EJE-14, CN indicated that its average train would be 6,829 feet long (see 
Figure 4.1-2).  This train would require approximately eight to nine minutes, depending on the 
number of locomotives on the train, to accelerate from a stop signal at Lake Zurich Road and then 
clear the interlocking limits at Barrington.                          

Compiling the effects of a series of interlockings upon each other, the stringline diagrams shown in 
Figure 4.1-9 indicate that approximately 10-11 minutes is needed to “slot” (move) a train through an 
interlocking on the EJ&E rail line during the morning or afternoon commuter rail rush periods.  
Depending on the timing of a train’s arrival at an interlocking, plus its corresponding train length, it 
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would be feasible to move some of the trains envisioned in Applicants’ Operating Plan over the EJ&E 
rail line during commuter rush periods with no or minimal delay to Metra’s schedules.  This would 
require Applicants’ to plan arrival and departure times of trains onto and off the EJ&E rail line.  This 
planning strategy is used for existing traffic now operating on the EJ&E rail line to coordinate with 
Metra’s fluctuating schedule and Amtrak schedule deviations, as well as the schedules of crossing 
freight trains.   

SEA undertook to examine potential operating scenarios for trains 8,000 and 10,000 feet in 
length, as described in the following four scenarios.  These scenarios illustrate some of the 
operating conditions and constraints on the EJ&E rail line.  They are not necessarily typical 
but their reading describes some of the real-time problem-solving and continual advance 
planning that must occur to operate a large volume of trains efficiently and safely on the 
EJ&E rail line.  

Scenario 1: 8,000-foot eastward train, arriving Leithton at 2:00 a.m. 
At 2:00 a.m., this 8,000 foot train (Train ID: 1/8000E) arrives at Leithton.  Train 1/8000E slows to 15 
mph as it passes through the connection at Leithton moving from CN’s Waukesha Sub to EJ&E’s 
Western Subdivision.  As the CN crew is qualified to operate on EJ&E, no crew change is performed.  
As no Metra trains are operating at this hour, train 1/8000E runs between Leithton and Kirk Yard 
without stopping arriving at Kirk Yard at 4:00 a.m., two hours after entering EJ&E’s network.  Train 
1/8000E is classified upon arrival at Kirk Yard, departing as a different train symbol approximately 8 
to 10 hours later for either Memphis or the Port Huron/Detroit area.     

Scenario 2: 8,000-foot eastward train, arriving Leithton at 5:30 a.m. 
Train 2/8000E (8,000 feet in length) arrives at Leithton at 5:30 a.m.  This train arrived at Leithton just 
ahead of Metra North-Central train #100 which is due to arrive at the station in Mundelein at 5:44 
a.m.  Between 12 and 15 minutes later, train 2/8000E arrives at Barrington.  Metra Northwest train 
#606 is due at Barrington at 5:55 a.m.  Train 2/8000E would proceed through Barrington without 
delaying Metra train #606.  At Spaulding, train 2/8000E arrives between 6:02 a.m. and 6:05 a.m., 
passing through the Spaulding interlocking without delaying either Metra train #2206 at 6:01 a.m. or 
Metra #2210 at 6:30 a.m.  At Spaulding, sufficient room is available north of the interlocking to hold 
any length train, so train 2/8000E could be held at this location without blocking any at-grade 
crossings, should the need arise.  At West Chicago, train 2/8000E arrives between 6:15 a.m. and 6:20 
a.m. and must wait north of Hawthorne Road until Metra train #20 passes through the West Chicago 
interlocking at 6:22 a.m.  After moving through West Chicago, train 2/8000E would arrive at East 
Joliet Yard at approximately 7:15 a.m., and after the passage of Metra Train #414 at 7:17 a.m. at 
Rock Island Junction, could proceed toward Kirk Yard.  If Kirk Yard could not accept train 2/8000E 
immediately if there was no clear track available in South Yard, train 2/8000E could be held between 
CP Kirk Yard Junction and West 5th Street without blocking any at-grade crossings until such time as 
the train can be brought into the yard.   

Scenario 3: 10,000-foot eastward train, arriving at Leithton at 5:00 p.m. 
Train ID 3/10000E (10,000 feet long) arrives at Leithton at 5:00 p.m.  As this train would if allowed 
to continue to proceed arrive at Barrington at 5:25 p.m. and, because the train is longer than the 5,900 
foot clear space between Lake Zurich Road and Cuba Marsh Road, the train dispatcher would need to 
hold train 3/10000E at Gilmer Road until approximately 6:30 p.m. when this train could be advanced 
to Barrington and pass through the interlocking without delay immediately after Metra train #645 
passes at 6:36 p.m.  However, if there was an opposing 8,000-foot train (ID 4/8000W) arriving on the 
single main track at Barrington, then train 3/10,000 must wait until train 4/8000W arrives at Gilmer.  
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Train 3/10000E could then move through the EJ&E rail line toward Kirk Yard as permitted by 
opposing train movements and could meet long trains at West Chicago, East Siding, and Turner.  As 
this 10,000 foot long train would arrive at East Joliet Yard at 8:00 p.m., it would need to wait there 
until Metra train #523 passes through Rock Island Junction at 8:07 p.m.  Train 3/10000E would block 
Woodruff Road until a proceed signal is received at Rock Island Junction after the Metra train clears.   

Scenario 4: 8,000 foot westward train, departing Kirk Yard at 2:00 p.m. 
In this scenario, train ID 4/8000W originates at Kirk Yard and travels to Leithton, where it enters the 
existing CN system.  It departs at 2:00 p.m. and advances to Chicago Heights, where it must wait for 
a Union Pacific train.  Due to the fact that there is no place to hold this train near the interlocking, 
train 4/8000W must hold back clear of the interlocking, between Torrence Avenue and Cottage Grove 
Avenue, until the interlocking is clear.  At 4:00 p.m., train 4/8000W must either hold back at 
Frankfort, clear of the crossings, or advance towards Joliet.  At 4:24 p.m., after the passage of Metra 
#418, the interlocking at Rock Island Junction is clear of Metra traffic and train 4/8000W can proceed 
through the interlocking.  If at that time, a UP loaded coal train is moving from Joliet Yard onto the 
Romeoville Branch, a move that requires 20 minutes of time as the Romeoville Branch is restricted to 
6 mph between May 15th and September.  Train 4/8000W must clear the interlocking at Rock Island 
Junction by 5:01 p.m. for Metra train #407.  Train 4/8000W follows the UP train as it enters the 
EJ&E main track, both trains moving under Yard Limit rules.  Once the UP train is clear of the 
Western Division main track, train 4/8000W advances toward Walker. If the Walker local is working 
on Main Track #2 to switch industry tracks, train 4/8000 would use Main Track #1 to pass by the 
local.  As train 4/8000W approaches Spaulding at 5:30 p.m., it must hold back of Stearns Road until 
the interlocking at Spaulding is clear of Metra train #2231 which should occur at 5:40 p.m.  As there 
is 12 minutes between Metra #2231 and #2233, train 4/8000 should be able to move through 
Spaulding without stopping Metra #2233 (though it may experience some delay as it receives signal 
indications requiring it to reduce speed.  At Barrington, train 4/8000W arrives at 6:15 p.m. and must 
hold back south of Otis Road until the interlocking at Barrington is clear of Metra crossing 
movements, the last of which should occur at 6:36 p.m. with the passage of Metra train #645.  Train 
4/8000W meets a 10,000 foot train waiting in the siding at Gilmer (see Scenario #3).  As train 
4/8000W approaches Allanson Road north of Leithton, it must wait for Metra North-Central Train 
#117 due to pass through Mundelein at 7:07 p.m.  

Conclusions 

These scenarios indicate that under some conditions, 8,000-foot and 10,000-foot trains can operate on 
the EJ&E rail line without serious effects on at-grade crossings, either highway/rail or rail/rail.  
However, these scenarios are not necessarily indicative of train operations as they may actually occur.  
Reference to the stringlines in Figure 4.1-9 indicates that there is little spare capacity on the EJ&E rail 
line at certain locations such as Joliet. Trains significantly longer than Applicants’ average train 
length require greater operational planning and reduce operational flexibility for unforeseen events. 




