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Railroad Hump Yard Block-to-Track Assignment 

1. Introduction 
 

In railroad freight transportation, shipments are consolidated to benefit from economies of scale. 
Railroad classification yards, also called marshaling or shunting yards, play an important role as 
consolidation nodes in rail freight networks. At classification yards, inbound trains are disassembled 
and the railcars are sorted by next common destination (or block). Through this procedure, railcars 
can be routed through the network in a series of blocks moving on trains in such a way that every 
origin-destination (OD) pair can be served while avoiding a large number of end-to-end connections.  
A hub airport in an airline network is analogous to a classification yard and a passenger is analogous 
to a railcar. In North America, railroad classification yards are classified into two main types: hump 
yards and flat yards. This problem will focus on hump yards.  A typical hump yard layout is shown in 
Figure 1. 

 

 

Figure 1:  Layout of a typical North American hump yard 

The hump yard is generally divided into three main areas, each of which consists of a set of 
parallel tracks: the receiving yard, where inbound trains arrive and are prepared for sorting, the class 
yard or bowl, where railcars are sorted into blocks and the departure yard, where blocks are 
assembled into outbound trains, inspected and then depart. Some terminology definitions from 
Daganzo et al. (1983) are included here, modified where applicable and illustrated in Figure 2. 

1. Cut – Any set of cars that moves together from one place to another in the yard. A sequence 
of cars arriving together in an inbound train and moving together to the classification yard 
represents a cut.   

2. Block – A set of cars that has been purposefully sequenced together in a departing train 
because they share a common attribute (such as station destination).  Within in any 
departing train, cars will have been sorted into one or more blocks. 

3. Switch – The operation that separates two adjacent cuts of cars, and sends the cuts to their 
assigned classification tracks.  Although every car must be sorted, not all require switches. 
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Figure 2: Block, Cut and Switch example 

In a hump yard, the sorting (humping) is accomplished by shoving the inbound trains to the top 
of a specially-designed hill (the hump) and uncoupling the cars one-by-one or in small cuts (the 
switch operation from the previous definitions).   Gravity takes over and the cars roll into the 
classification tracks with their speed regulated by rail-mounted brakes called retarders. Normally, the 
cars are sorted into blocks at this stage.  The railcars then wait in the classification yard until it is time 
to assemble the blocks into outbound trains.  The blocks are moved to the departure yard via a 
system of tracks and switches with most trains consisting of more than one block.  

The classification area is often connected to the receiving area by one or more hump lead tracks; 
these leads allows for a repeated classification (re-hump) of railcars. The car storage capacities of 
these areas are mainly determined by the number of available tracks and their length. Due to limited 
space and scarcity of other resources, yards are physically capacitated in terms of (a) the number of 
cars that can be classified, (b) the number of blocks that can be made in a given time period, (c) the 
number of trains that can be received in a given time period, and (d) the number of trains that can be 
dispatched in a given time period.. 

The primary entity of interest in a yard is a railcar.  Each railcar will move through these main 
processes (see Figure 3): train arrival, inbound inspection/air brake bleeding, classification (humping), 
building of outbound train (pull-out), outbound inspection, and train departure. Some tracks in the 
classification yard will be humped again (i.e., re-humped).   

 

Figure 3: Primary railcar process flow in a hump yard 

The inbound and outbound sides of Figure 3 are described as follows: 

• Inbound: Trains enter the receiving area (on the left in Figure 1) and are prepared for 
inspection and/or “bleeding” (i.e., releasing the air pressure of the braking system so that the 
railcars can roll freely over the hump).  Since only one cut of railcars can be sorted at a time, 
the receiving area needs to ensure sufficient storage space for the trains that arrive later. 
When a train is ready for sorting (classification), it is shoved out of the receiving area over 
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the hump. Each railcar of an inbound train is made to run into the classification track to 
which it is assigned. Typically, the classification tracks in the classification area are already 
occupied by existing railcars. Ideally, the humped railcars will roll all the way to the existing 
railcars and will couple to them automatically.  Due to a variety of factors, this is not always 
the case and time needs to be allocated for the cars to be coupled together by either the 
hump engine between cuts being humped or by one of the pull-out engines as part of the 
build train process. 

• Outbound: Trains leave the yard from the departure area (at the top in Figure 1). Engines pull 
blocks of railcars from the departure end of the classification tracks and shove them to their 
designated tracks in the departure area. The blocks are assembled in accordance with the 
sequence of the railcar’s destination station to make up the outbound trains.  Once all of the 
blocks for a particular train are assembled, the train is inspected for defects and the air hoses 
on all of the cars are connected.  Then road engines and a crew are added.  A train will 
depart once it receives permission to enter onto the mainline.   

. 

The assignment (positioning) of railcars to classification tracks is determined by multiple factors; 
among these, the designated outbound block for the railcar is the major determinant. In practice, 
each outbound block is assigned to one classification track. If and when that track fills up, the 
additional cars in that block are placed (swung) to another track.  However, this approach often 
results in the underutilization of classification tracks.  It is possible to place a two or more blocks on 
the same classification track, provided the block closest to the departure end of the class track is 
leaving on a train before the block behind it (see the “Clean” Classification Track in Figure 4).  Block A 
is scheduled to leave before Block B and Block B will leave before Block C. 

 

 
Figure 4: Line, clean track and dirty track definitions 

 

Figure 4 also introduces another definition that will be important to the problem.  A line is counted 
whenever the block ID changes in a classification track.  For every line in the bowl, a switch will be 
needed during the build process to separate the blocks.  The term line is equivalent to the term cut 
but we will use both terms so we can differentiate where these situations take place.  Summing the 
total number of lines in the class yard gives us an indication as to how well the cars are sorted when 
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compared to the number of different blocks in the class yard at that time (see Dirnberger & Barkan 
2007 for a more in-depth discussion).  Ideally, the number of lines will equal the number of different 
blocks in the classification yard.  The greater the difference between number of lines and the number 
of blocks, the “dirtier” the yard is, and the more work that will be required to build the outbound 
trains.   

2. Problem Statement 

The operation in a hump yard poses dozens of decision problems for yardmasters to solve. Example 
decisions include where to place a train in the receiving yard when it arrives, when to start inbound 
inspection, when to hump the train, which hump lead should be used, and on which track a block 
should be built. This year’s competition problems are to decide in which order inbound trains should 
be inspected and on which track a car should be switched. We name these problems the hump 
sequencing problem and the block-to-track assignment problem respectively. In this section we 
explain the importance of these problems, problem details and assumptions. 

a. Overview 
Optimizing operational plans of a classification yard is very important for a railroad company as it 
helps fully utilize the limited resources of its rail network.  Railroads track this base set of production 
metrics at their classification yards: 

1. Volume – The standing car count in the terminal (or a sub-yard) at a particular point in 
time, the synonymous manufacturing term is Work-In-Process (WIP) inventory. 

2. Dwell time – The average time taken for freight cars to move through the yard (the time 
a car spends as part of the volume count), known as cycle time or throughput time in 
manufacturing. 

3. Throughput – The average number of cars processed by the terminal (or a sub-process) 
per unit time (e.g., cars per day), the synonymous manufacturing term is production rate 

Please see references by Lin and Cheng (2009, 2011) for a more comprehensive list of performance 
measure definitions. 

To reduce the overall dwell time, an optimized yard operation plan is highly desirable. However, 
building a classification yard operation plan is challenging as it covers many interrelated operations 
and decisions, such as, the sequence of inbound trains’ disassembly, the sequence of outbound 
trains’ assembly, sorting plans at the hump, block-to-track assignment plan for classification tracks, 
etc. (see Figure 5).  
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Figure 5: Yard Operational Plan Optimization 

Figure 6 illustrates the problem that this competition is focusing on this year.  It is a sub-problem of 
the overall Yard Operation Problem.  Given arrival times and standing order of the inbound trains and 
the scheduled departure times of the outbound trains, this problem aims to find hump sequence and 
the block-to-track assignments over time with corresponding train build sequence subject to the 
different operational constraints in the yard. The goal is to minimize the average dwell of railcars in 
the yard.  

 
Figure 6: Block-to-Track Assignment Problem Overview 

The block-to-train assignment problem is a dynamic problem as the track selected for a block may 
change over time. The association of a track to a block only holds for the period the first car in the 
block is switched to the selected track to the time the block is pulled out from the block. As noted 
before, a block may be built in multiple tracks and similarly a track can have multiple blocks. If a block 
is split in multiple lines on a track, then only one line can be pulled out for an outbound train as all 
cars in a block need to stay together in the outbound. Leftover cars in a block are pulled out for the 
next day’s scheduled outbound train. 

b. Problem Input, Output and Assumptions 
The overarching goal is to determine an optimized plan for a typical hump yard, supposing that the 
following information is known: 

1. Yard infrastructure 
• List of classification tracks and their capacity in terms of length (see Table 1) 

Table 1: Classification track information 
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• Unlimited receiving and departure yard capacity 
2. Resources: 

• Number of pullback engines. This determines the rate at which outbound trains can be 
built. 

3. Operational parameters 
• Humping rate (e.g. 2.3 cars per minute) 
• Travel time from receiving yard to hump and travel time from hump to receiving yard 
• Minimum hump reset interval (e.g. 10 minutes between consecutive humping activities) 
• Expected time to perform a single track pull for each pullback engine (e.g. 10 minutes), 

including travel time 
• Start build time offset from scheduled departure time (i.e. 6 hours) 

4. Operational constraints:  
• The arrival time and standing order of inbound trains 
• Inbound railcar length and outbound block 
• Maximum train length in feet for outbound trains 
• Business rules associated with the order of cars in the classification yard 
• No switching at the pullout side of the yard  

5. Outbound train schedule: 
• List of outbound trains with scheduled departure times 
• Outbound block-to-train assignment. This also includes the order in which blocks should be 

pulled out for an outbound train. 
 

Given the above input, participants need to determine: 

1. When to start humping each arriving train. 
2. Block-to-track assignments over time for three different scenarios 

• Number of blocks = 64 

Track ID
Available 
Length Track ID

Available 
Length Track ID

Available 
Length Track ID

Available 
Length

C1 900 C17 1250 C33 2300 C49 1450
C2 900 C18 1300 C34 2300 C50 1450
C3 900 C19 1600 C35 2300 C51 1300
C4 900 C20 1700 C36 2000 C52 1200
C5 900 C21 1600 C37 2100 C53 1500
C6 900 C22 1600 C38 2000 C54 1300
C7 1100 C23 1800 C39 1850 C55 1100
C8 1200 C24 1900 C40 1850 C56 1000
C9 1000 C25 2000 C41 2000 C57 1300
C10 1000 C26 1900 C42 1900 C58 1100
C11 1250 C27 1900 C43 1600 C59 1000
C12 1300 C28 1800 C44 1600 C60 900
C13 1200 C29 2000 C45 1700 C61 1000
C14 1200 C30 2000 C46 1550 C62 1000
C15 1200 C31 2100 C47 1300 C63 1000
C16 1300 C32 2200 C48 1200 C64 1000
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i. Scenario 1 = Use Tracks C1-C64 
ii. Scenario 2 = Use Tracks C9-C64 

iii. Scenario 3 = Use Tracks C9-C56 
3. When to pull back blocks to the departure tracks. 

In order to develop appropriate quantitative-based analytical solution approaches, we make some 
simplifying assumptions as follows: 

1. All railcars entering the receiving yard must be processed over the hump.  
2. An inbound train moves as one cut from the receiving yard to the hump. 
3. A train is available for humping as soon as the train arrives. 
4. An entire track gets humped. That is, no partial track humping is allowed. 
5. A single hump engine works the hump. 
6. A pullback engine is used to assemble the blocks or railcars from the hump into the assigned 

track. The upper limit on total tracks pulled per hour is 4. 
7. A classification track occupied by cars will become available at the time pullout task is 

performed. This assumption implies that no time is spent in pulling out cars from a track. Once 
the pullout task is performed, the length of the classification track occupied by those cars 
immediately becomes available. 

8. The maximum number of lines in the bowl at any time cannot exceed [number of classification 
tracks] + 25%  

9. No re-humping, if a car cannot be humped then the humping operation will stop until room is 
made available 

10. Outbound trains cannot exceed length capacity and no additional outbound trains can be 
generated.  

3. An Illustrative Example 
 

We present below a toy example to illustrate the nature of the underlying decision problem. In this 
example, the yard consists of three receiving tracks, three classification tracks, and one departure 
track. One hump job (engine) is available to classify trains and one pullout job (engine) is available to 
build outbound trains. Figure 7 illustrates this yard. 

 

Figure 7: Toy Problem to Illustrate the Problem 

In Figure 7, cars are represented by rectangular boxes. Boundary colors of these boxes represent the 
outbound block for these cars. For simplicity, we assume that all cars are of the same length. Three 
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classification tracks are of different lengths: C1 can accommodate three cars, C2 can accommodate 
eight cars, and C3 can accommodate three cars.  Let us assume that the first outbound train (say 
OT1) consists of black and blue blocks and the second outbound train (say OT2) which departs after 
an hour consists of green and orange blocks. To illustrate the impact of different options on the 
quality of the solution, let us assess the objective function value for following two options. 

Option 1: 

Humping Sequence Train 1 -> Train 2 ->Train 3 
Block to Track Assignment Black->C1, Green->C2, Blue->C2, Orange->C3 
Solution C1:2,6,7; C2:1,4,8; C3:3,5 

Day 1: OT1 leaves with cars 2, 6 and 7. Car 8 was left behind 
Day 1: OT2 leaves with cars 1, 4, 3, and 5 
C1: 9, 12, and 13; C2: 8, 10 and 11; C3: None 
Day 2: OT1 leaves with cars 9, 12, 13, 8, and 10 
Day 2: OT2 leaves with car 11 

Total Dwell Time 1 day for 7 cars and 2 days for 6 cars = 19 days 
 

Option 2: 

Humping Sequence Train 3 -> Train 2 ->Train 1 
Block to Track Assignment Black->C2, Green->C3, Blue->C1, Orange->C3 
Solution C1:10 and 8, C2: 9, 12, 13, 6, 7, and 2; C3: 11, 1, and 3 

Day 1: OT1 leaves with cars 9, 12, 13, 6, 7, 2, 10, and 8 
Day 1: OT2 leaves with cars 11, 1, and 3 
Change assignment: Orange->C2 
C1: None; C2: 4; C3: 5 
Day 2: OT2 leaves with cars 4 and 5 

Total Dwell Time 1 day for 11 cars and 2 days for 2 cars = 13 days 
 

These two solutions illustrate that the total dwell time of cars greatly depends on choices made for 
humping sequence and block-to-track assignment. For a real-life problem, when time of arrival, 
humping rate, pull out rate, and train departure time come into the picture, the quality of the 
solution can vary even more. The layout of a typical classification yard is shown in Figure 8 below:  

 

Figure 8: Layout of the classification yard 
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4. Input Data Format 
For the optimization problem described in the previous section, the input data needed are: 
classification yard tracks and available length, arriving trains and railcars, outbound blocks to which 
these railcars should be assigned, outbound train schedule and standing order of blocks in these 
outbound trains. In addition to these data, operating parameters are also needed to execute 
humping and to build trains. In this section, we describe the format in which data will be provided. 

Parameters: 

Parameters Description 

Number of hump jobs 
(engines) 

Assume that there will be only one hump job. It implies that there must 
be a pre-specified minimum separation between two trains being 
humped. 

Number of pullout jobs 
(engines) 

This will determine how many trains can be built simultaneously. Assume 
that there is no conflict in assigning pullout jobs.  

Time between train 
humping 

Minimum separation between two consecutive trains to be humped. This 
time is needed to go back to receiving yard after humping and in bringing 
next train to the hump. 

Humping rate Time taken to hump each car. This rate will determine the time spent in 
humping a train. If the humping needs to be stopped, the time to hump a 
train will increase by the stoppage duration. 

Pullout time per track Time spent in pulling out one track. If cars are sorted as per the standing 
order, then multiple blocks can be pulled out together from a track.  

Start build time offset Minimum time before train departure time, the pullout must start for an 
outbound train.  

Classification Track Data: 

The classification track data will be provided in a following tabular format: 

Data Column Data Type Description 

Track Name Text Name of the classification track, such as, C01, C02, etc. 
Available Length Integer Available length of the track in feet 
 

Input Train Data: 

In a tabular format, input data will be provided for pre-specified duration of the problem instance.  

Data Column Data Type Description 
Train Name Text Unique identifier of an inbound train 

Arrival Time Integer Time of arrival as an offset in minutes from the 
beginning of problem instance period 
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Railcars Data: 

List of railcars arriving in trains in the yard and the standing order of cars. Assume that a railcar 
comes only once into a yard in the problem instance period. 

Data Column Data Type Description 
CarID Integer Unique identifier of a railcar 

Train Name Text Name of the train in which the car arrived. These trains 
will be same as that provided in the train data table. 

Seq Number Integer Sequence number of the car in the arriving train. For 
example, if a car is at 10th position from the locomotive 
in a train, then its sequence number is 10. 

Car Length Integer Length of the car in feet 

Outbound Block Text Name of the outbound block of the car. The car must be 
sorted and departed in this block. 

 

Outbound Trains Data: 

Tabular data providing schedule of outbound trains and their length capacity. Assume that a train is 
scheduled to depart at the same time every day.  

Data Column Data Type Description 
Train Name Text Name of the outbound train. 
Departure Time Integer Scheduled departure time of trains in minutes as offset 

from the midnight. For example, a value 360 represents 
6AM in the morning. 

Length Capacity Integer Length capacity of the train in feet. For a train departing 
on a day, total length of cars in the train should not 
exceed this length capacity. 

 

Outbound Train Configuration: 

Tabular data providing standing order of blocks in trains. 

Data Column Data Type Description 
Train Name Text Name of the outbound train. 
Block Name Text Name of the outbound block assigned to the train. 

Assume that a block will be assigned to only one 
outbound train. 

Standing Order Integer Standing order of the block in the outbound train. For 
example, if the standing order is 2, then all cars in this 
block in the train should be together and should be 
behind cars in the block at the standing order 1. The 
standing order signifies that blocks are pulled out in the 
given sequence. 
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Data will be provided in Comma-Separated Values (CSV) format with separate files for each table for 
a problem instance.  

5. Detailed Solution Format 
 

To objectively verify the correctness of the solution and to quantify the solution quality, the solution 
must be provided in a pre-specified format. In this section, we describe the required output format 
of the solution. 

a. Train humping 
 

The solution of the given problem in this competition must specify when a train is humped and 
details of hump stopping because of unavailability of the classification yard. 

Data Column Data Type Description Validity Condition 
Train Name Text Name of the inbound train. • All inbound trains must be 

present in this table. 
Humping Start 
Time 

Integer Time at which the humping of the 
train started as offset in minutes from 
the starting time of problem instance 
period. 

• This time must be later than 
the train arrival time. 

• The time gap from the ending 
time of previous train 
humped must be at least 
equal to the time between 
cuts parameter. 

Humping end 
time 

Integer Time at which the humping of the 
train started as offset in minutes from 
the starting time of problem instance 
period. 

• This time must be later than 
the humping start time of the 
train. 

• The humping duration must 
be at least the number of cars 
in the train multiplied by 
humping rate. 

Number of 
stops 

Integer Number of times humping stops as 
class tracks were not available for cars 
in this train. 

• None 

Total stop time Integer Total stop duration in between 
humping. 

• This duration must be equal 
to the total humping duration 
of a train minus the minimum 
duration to hump the train 
using number of cars and 
humping rate. 
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b. Block-to-track assignment plan    
 

Deciding block-to-track assignment is the main focus in this competition. Therefore, sufficient details 
must be provided to ensure the correctness of the solution and to determine the quality of the 
solution. Participants must submit the block-to-train assignment data in the following format after 
performing the validations described in the last column. 

Data Column Data Type Description Validity Condition 
Line Number Integer Unique identifier indicating 

contiguous cars in a block on a 
classification track 

• None 

Block Name Text Name of the block to which cars in the 
line belong to. 

• None 

Track Name Text Track on which the line is formed in 
the classification yard. 

• None 

Start Time Double Time at which the first car is humped 
in the line. This should be in minutes 
(with two digits after decimal) and as 
offset from the problem instance 
period starting time. 

• This should be same as the 
hump time of the first car in 
the line. 

Pullout Time Integer Time at which the line is pulled out. 
Consecutive cars belonging to same 
block on a track may be represented 
in multiple lines, if they are not pulled 
out together. This may happen 
because of length capacity restrictions 
in the outbound train. 

• Pullout time must be within 
the threshold value of “start 
build time offset”. It can be 
noted that this time can be 
after the scheduled departure 
time of the train as pullout 
job may not be available to 
build and depart the train on 
time. 

• The separation between two 
consecutive pullout must be 
at least corresponding 
parameter value. 

Pullout Length Integer Length in feet of the cut being pulled 
out. 

• None 

Outbound 
Train Day 

Integer Day of the outbound train to which 
the pullout block is departed.  

• The block must belong to the 
train and the block is 
attached to the train as per 
the standing order. 

• The aggregated length of all 
lines in an outbound train on 
a day must be less than the 
train length capacity. 

Pullout Job ID Integer ID of the pullout job (or engine) 
assigned to pullout the line. If the 
parameter “number of pullout jobs” is 
two, then pullout job id will be 1 and 
2. 

• A pullout job cannot be 
assigned to pullout two lines 
at the same time. 
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c. Railcar itinerary 
 

Railcar itinerary is the most granular output to be generated. Participants are required to create this 
output in the following format for each problem instance. 

Data Column Data Type Description Validity Condition 
Car ID Integer Unique identifier of railcars. This 

should be same as that in input data 
for each car. 

• All railcars in the input data 
table must exist in this table. 

Hump Time Double Time in minutes (with two digits after 
decimal) at which the car is humped. 

• Hump time of a railcar must 
be later than the train arrival 
time and less than the pullout 
time. 

Line ID Text ID of the line to which a car is humped 
in the classification yard. 

• The aggregated length of all 
railcars on a class track at a 
given time must be less than 
the available track length. 

Car Dwell 
Time 

Double A derived field providing total time 
spent by a railcar in the yard in hours.  
The car dwell time is computed using 
the formula: departure time of the 
associated outbound train minus the 
arrival time of the train in which the 
car came in. 

• None 

Outbound 
Train Name 

Text Name of the train in which the car 
departs. 

• Should be the same as the 
train in which the line is being 
pulled out.  

Departure Day Integer The day of the departing train. • This should be same or after 
the car arrival day. 

 

In addition to above, participants should also provide a summary table with following information for 
each problem instance: 

1. Hardware and software configuration of the computer 
2. Average dwell time of railcars in the yard 
3. Average number of lines in the classification yard 
4. Time in minutes from the start time at which all cars are departed from the yard 
5. Running time of the optimization algorithms 

Participants are also encouraged to provide additional reports including graphs illustrating quality 
and behavior of solution approaches. 

6. Input and Output Data in Standard Format for Illustrative Example 
 

In this section, we present inputs and outputs in the standard format for the toy problem described 
before. The problem instance data will be provided in this format.  
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Input tables 

Parameters 

Parameters Unit of Measure Value 

Number of hump jobs Count 1 
Number of pullout jobs Count 1  
Time between train humping Minutes 30 
Humping rate Cars per Minute 2 
Pullout time per track Minutes 20  
Start build time offset Hours 4 
 

Classification Track Data 

Track Name Length (feet) 

C1 150 
C2 400 
C3 150 
 

Input Trains Data 

To simplify the toy example, we assume that all trains arrived at the same time. In the problem 
instance to be supplied, trains will arrive at different time. 

Train Name Arrival Time (d hh:mm) 
Train 1 1 07:00 

Train 2 1 07:00 

Train 3 1 07:00 

 

Cars Data 

Car ID Train Name Seq Number Car Length (feet) Outbound Block 
1 Train 1 1 50 Green 
2 Train 1 2 50 Black 
3 Train 1 3 50 Orange 
4 Train 1 4 50 Green 
5 Train 1 5 50 Orange 
6 Train 2 1 50 Black 
7 Train 2 2 50 Black 
8 Train 2 3 50 Blue 
9 Train 3 1 50 Black 
10 Train 3 2 50 Blue 
11 Train 3 3 50 Green 
12 Train 3 4 50 Black 
13 Train 3 5 50 Black 
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Outbound Train Schedule 

Train Name Departure Time 
(hh:mm) 

Length Capacity (feet) 

OT1 18:00 1,000 
OT2 19:00 1,000 
 

Outbound Train Configuration 

Train Name Block Name Standing Order 
OT1 Black 1 
OT1 Blue 2 
OT2 Green 1 
OT2 Orange 2 
 

Output Data Format 

We provide below the output in the standard format for Option 1 solution of the toy problem 
presented in Section 3. 

Humping Sequence 

Train Name Humping Start 
Time (d hh:mm) 

Humping End 
Time (d hh:mm) 

Number of Stops Total Stop Time 
(Minutes) 

Train 1 1 08:00 1 08:03 0 0 
Train 2 1 08:35 1 08:37 0 0 
Train 3 1 09:10 1 09:13 0 0 
 

Block-to-Track Assignment Plan 

Line 
Number 

Block 
Name 

Track 
Name 

Start 
Time (d 
hh:mm) 

Pullout 
Time (d 
hh:mm) 

Pullout 
Length 
(feet) 

Outbound 
Train Day 

Pullout 
Job ID 

1 Black C1 1 08:00 1 14:00 150 1 1 
2 Green C2 1 08:00 1 15:00 100 1 1 
3 Orange C3 1 08:01 1 15:20 100 1 1 
4 Blue C2 1 08:36 2 14:30 100 2 1 
5 Black C1 1 09:10 2 14:00 100 2 1 
6 Green C2 1 09:11 2 15:00 50 2 1 
 

Railcar Itinerary 

CarID Hump Time Line ID Car Dwell Time 
(hrs) 

Outbound Train 
Name 

Departure Day 

1 1 08:00 2 12 OT2 1 
2 1 08:00 1 11 OT1 1 
3 1 08:01 3 12 OT2 1 
4 1 08:01 2 12 OT2 1 
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5 1 08:02 3 12 OT2 1 
6 1 08:35 1 11 OT1 1 
7 1 08:35 1 11 OT1 1 
8 1 08:36 4 35 OT1 2 
9 1 09:10 5 35 OT1 2 
10 1 09:10 4 35 OT1 2 
11 1 09:11 6 36 OT2 2 
12 1 09:11 5 35 OT1 2 
13 1 09:12 5 35 OT1 2 

7. Solution Evaluation 
 

Solutions will be evaluated first in terms of validity and then in terms of quality. Participants should 
provide a checklist indicating that the solutions submitted have passed all validity conditions listed in 
Section 5. Solution quality will be assessed by the objective function value – total dwell time of 
railcars, and the computational time. 
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