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Forward 

This report outlines the capabilities of the Route Capacity 

Model (RCM) and describes the design of the model from a user 

perspective. 

Technical documentation is stored in Transportation 

Plannings' on line documentation package. This includes detailed 

instructions for using the model, system documentation and program 

documentation. 

This model was developed by Operational Res~arch under the 

auspices of Transportation Planning. The following members of the 

Transportation Research staff aided in the design and validation 

of the model: 

James Gussow - Transportation Research Engineer 

Charles Runnalls - Senior Transportation Engineer 

Gilbert Peverini - Transportation Engineer 



Executive Summary 

The Route Capacity Model (RCM) is a software tool for 

analysing the capacity of a CTC rail line. Specifically, a 

simulation of train movements is used to determine train delays 

under different plant, traffic and maintenance conditions. 

The route to be analysed may include intermediate terminals 

and may be composed of sections of single track with sidings and 

sections of double track. The double track sections may include 

single or double crossovers and the mainline may contain 

junctions. Switches at sidings may be power or spring switches. 

Signals are not explicitly modelled, but two methods for 

determining the separation between following trains allow the 

effect of signal spacing to be analysed. Maintenance activities 

such as scheduled track outages and slow orders may also be 

modelled. Trains to be simulated may be scheduled individually or 

created by several methods of "random" train generation. 

The user input to the RCM is a "Specification File" 

(specf ile): this consists of a set of free format data tables 

which are prepared, by the analyst, using a TSO screen. The 

tables define the plant, trains and maintenance for a simulation. 

Run options are also selected by entries in the specfile. Other 

input consists of an eastbound and a westbound TPS file containing 

speed and minimum run time data for each speed class of trains 

that trav~l on the simulated route: these files are prepared, by 

computer program, from TPC outputs. 
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Output from the RCM includes detailed reports on the 

components and location of train delay, average train speed, and 

the statistical confidence limits for the average train delay. 

In addition, a time-distance plot which shows graphically the 

movement of each train may be produced. A summary output for each 

simulation is also available. 

Data preparation for the RCM is easy and fast. As well, only 

30 to 50 cpu seconds of computer execution time are required for a 

typical one week simulation. Thus the model is suitable for 

analysing a large variety of alternative plant capacity 

improvement strategies. 

To date, the RCM has been used to study alternative 

theoretical approaches to double tracking and as an aid to design 

the B.C. North Line. 
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1. Background to Model Development 

Before the initiation of the RCM development project, several 

computer simulation models were available to Transportation 

Planning for line capacity analysis. These included: 

the Macro Route Model, 

the Macro Line Model, 

the PMM Line Dispatching Model, 

the Line Interactive Model 

the Burlington Northern (BN) Line Model and 

the Queen's University Line Model. 

For the purposes of studying theoretical approaches to the 

design of double track and the phasing of plant expansion to reach 

double track, the Macro Route Model contained too little detail, 

and the PMM Model and the Line Interactive Model were too slow and 

cumbersome to allow investigation of the large number of 

alternatives. The Macro Line Model is a general mathematical 

model which was found to be unsuitable for analysing double 

tracking alternatives. The BN Model and the Queen's University 

Model both showed promise but lacked many of the features that 

were required to adequately model CN's operating practices. The 

BN Model was found to be closer to our requirements. 

i 
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Initially, our approach was to extend the BN Model. However, 

the data _ _and program structure were found to be inadequate to 

handle extensions to the level of detail required for our 

purposes, particularly in the modelling of full and partial double 

track. This has led to a rewrite of the code, although the 

approach is similar. We have retained the BN concept of using a 

front-end program to edit data and preprocess the run time and 

delay calculations, and their method of approximating the effect 

of signals by means of train headways. The RCM makes use of the 

batch means method of testing for convergence of train delay that 

·was included in the BN Model. 



2. Terminology 

Route: 

Terminal: 

Subdivision: 

CTC: 

Switch: 

Power switch: 

Spring switch: 

Link: 
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a railway line between two major train 

classification centres. 

any location where trains may originate, 

terminate or be delayed for reclassification. 

In the RCM, terminals may hold any number of 

trains. 

a railway line between two adjacent terminals. 

centralized traffic control. 

a control point on a railway line where 

trains may pass from one track to another. 

a switch which may be controlled from a 

remote location. 

a switch which allows trains in only one 

direction to change track. Spring switches 

may not be remotely controlled. 

a section of railway line between two 

switches. 

• 



Single Link: 

Passing Link: 

Double Link: 

Crossover: 

Turnout: 

Turnout speed: 

Lateral turnout: 
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a link which may be occupied by trains in one 

direction only at a given time. 

a link composed of two or more tracks which 

allow trains to meet or overtake. 

a link composed of two tracks which allow 

trains travelling in opposing directions to 

operate concurrently. 

a section of track between two adjacent 

double links which allows trains to cross 

from one track on the first link to the other 

track on the next link. 

a short section of track located at a switch 

which allows trains to turn onto a parallel 

track. 

the maximum speed at which trains may cross a 

turnout. 

a turnout at which only trains taking the 

diverging route are required to travel at the 

turnout speed. 



Equilateral turnout: 

Junction: 

Train class: 

Group of trains: 
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a turnout at which all trains are required to 

travel at the turnout speed. At equilateral 

turnouts, both routes diverge though usually 

to a lesser degree than at lateral turnouts. 

Hence, the turnout speed at equilateral 

turnouts is generally higher than that at 

lateral turnouts. 

a switch at which trains may enter or leave a 

subdivision. 

a named list of train running and breaking 

characteristics. 

a set of trains having the same train class, 

origin and destination that are generated at 

times derived from one of three possible 

types of user specified distributions. 

Schedule of trains: a set of trains having the same train class, 

origin and destination that are generated at 

times directly controlled by the user. 

"' ! 
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Headway: 

Outage: 

TPC: 

TPS: 

Specfile: 
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minimum time permitted between two trains 

departing a switch in the same direction. 

Headways are determined by the 

characteristics of the leading train. 

the removal from service of a track for some 

maintenance activity. Outages begin and end 

at user specified times. 

train performance calculator. Program for 

determining minimum running times of a set of 

train classes over segments of a subdivision. 

reformatted output from TPC. 

a data file containing the user specifica­

tions for an RCM run 

r 
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3. Details of RCM Capabilities · 

3.1 Plant 

The mainline modelled by the RCM is considered to consist of 

a series of links (control blocks) connected through switches. 

Several types of link may be modelled: one main track (single 

link), one main track with multiple sidings (passing link), two 

main tracks (double track) and intermediate terminal. 

Switches to sidings may be power or spring switches. The 

length of a single link and of the main line of a passing link is 

the distance between the switches at the two ends of the link. 

The length of a siding is taken to be the length of the adjacent 

main line less 820 feet, unless it is overridden by the user. 

Turnouts to a double link from a single link may be 

equilateral or lateral to either side of the single track. The 

lengths of each track of a double link are taken to be the 

distance between the two end switches, unless overridden by the 

user. The minimum run time on both tracks is the same, calculated 

from the TPS data. Right hand running is assumed on double track. 

Junctions can be specified at any switch. In single track 

sections the junction is assumed to be connected to the mainline, 

but in double track sections a junction can be specified as being 

connected to one or both tracks for each direction of trains 

entering the subdivision at that junction. 

r 
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The speed limit of all switches is included as input data. This 

is used to calculate a turnout delay, which is applied to all 

trains taking the turnout at the switch. 

Terminals are assumed to be sufficiently large to hold all 

trains which the dispatcher is unable to dispatch. The model also 

makes use of terminals to hold trains when there is an impassable 

track out-of-service on the subdivision ahead. The user may 

specify the number of tracks in a terminal causing the simulation 

to restrict the number of trains held for outages. However, if 

the dispatcher deems it infeasible to dispatch trains (see Section 

6.3) the stated capacity may be temporarily exceeded. Output 

reports include a frequency distribution of the number of trains 

at each terminal. 

The basic plant data is referenced by switch milepost and 

entered in the specfile in the "Plant Configuration" table. 

Siding and double track exception tables allow the user to 

override the standard track lengths and to specify single 

crossovers. The configuration of junctions is specified by means 

of data in the "Junction" table. 

r 
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3.2 Trains 

Trains- which are to be simulated by the RCM must belong to one 

of the train classes which are present on the TPS file. 

Currently, this file holds a maximum of ten classes in each 

direction. An example of a train class is an Eastbound Freight 

train of weight to power 1.0. Essentially, the data on the TPS 

file is reform~tted TPC output data. Train classes are referenced 

by an eight character class name. Trains of the same class have 

the same priority and the same headway (see 3.3). 

The RCM provides a flexible, yet simple, method for allowing 

the user to specify the trains to be simulated. Trains belong to 

one of two distinct categories: scheduled trains and group trains. 

Scheduled trains are specified by their train class, departure 

time, the days of the week on which they run, and the mileages at 

which they enter and leave the route. In addition the user may 

randomise the train departure about the base time by specifying a 

percentage of trains that are early, a standard deviation for the 

early trains and a standard deviation for the late trains. Each 

scheduled train is given a unique name which appears on the time­

distance diagram and on the delay statistics reports. 
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Group trains allow the user to create many similar trains with 

departure times chosen by one (or all) of three different methods: 

random, weekly distributed and evenly distributed. For the random 

method, the user specifies only the number of random trains per 

day. The simulation schedules these trains at inter-departure 

times chosen from the exponential distribution, equivalent to 

random departures. The number of trains departed on any 

particular day may differ from the number specified but the 

average will approach this number as the simulation progresses. 

To use the weekly distributed trains the user must prepare a table 

giving the percentage distribution of trains by day and by period 

within each day, the periods are user-defined. The daily number 

of trains to be created by this method and the table to use are 

specified. For · each simulated week exactly seven times the daily 

number of trains are created. Their departure times are set 

according to the specified distribution. The evenly distributed 

trains allow the user to specify trains which are approximately 

evenly spaced during certain times every day. The user specifies 

the number of such trains, the time of the first one and the 

interval between successive train departures. Randomisation about 

such times may be achieved by giving a non-zero standard 

deviation. 

Scheduled delay at any station may be specified for any group 

or schedule. The station is specified by milepost and the station 

time by a mean and a standard deviation. 

~ 
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3.3 Headways 

In the Route Capacity Model, separation between following 

trains is maintained by the use of headway times. These times are 

train class and switch specific. A train is allowed to leave a 

switch only when the headway time of the preceeding train has 

elapsed since the departure of the preceeding train. This models 

the effect of the first train clearing the signals behind it. The 

advantage of this approach is that the specific locations and 

types of signals do not need to be input or modelled. 

The RCM also has the capability to model absolute block in the 

case of a plant consisting of single track with sidings. For this 

case, the user inputs headway values of zero and a train is 

allowed to proceed only when the block ahead is clear. 

The input of headway data has been designed so that user 

effort is minimized. First, headways for single track and double 

track are entered in the "speed class" table. These values are 

applied to all switches where that class of train enters a single 

link or a double link, respectively. If the headways are 

different at certain switches they are supplied, by switch and 

train class, in an override table. 

r· 
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3.4 Maintenance 

Scheduled track outages and slow orders (TSOs) are modelled 

by the Route Capacity Model. 

Any track may be taken out-of-service by an entry in the 

"Track Outages" table. Required parameters are the location of 

the track, the time that is to be taken out of service and the 

length of time that it is to remain out of service. 

An outage may be repeated a certain number of times at 

specified intervals. If the outage is impassable, for example a 

single link or both tracks of a double link, then trains are held 

at the closest terminal and released in priority order just in 

time to reach the track when it returns to service. A user option 

exists to cause an outage to delay until trains that are already 

on the subdivision have crossed the affected track. 

outages may occur at the same time. 

Several 

Slow orders are specified by the end mileposts, speed, start 

time and duration. A slow order may overlap a switch and may be 

on any track other than a passing track. At any location, slow 

orders may overlap in time: the most restrictive speed will be 

used at the appropriate time in the simulation. 

"' I 
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Specification of the slow order speed causes trains to operate 

with an increased running time. When the plant simulated is 

single track with no intermediate signals (absolute block), the 

effect of slow orders on the separation of trains leaving the slow 

order is accurately modelled. Otherwise, this effect must be 

approximated by user supplied slow order headways. These are 

applied to trains at the first switch after the TSO only. 

3.5 Plot and trace capabilities 

For each simulation the user specifies the starting time and 

duration for which the time-distance diagram of trains is 

required. 

The main use of the trace feature is for detailed examination 

of the working of the simulation. The user selects the beginning 

time and duration of the trace and the level of detail of desired. 

This can range from a two line event summary to a list of all 

train locations and signal settings with details of the reasons 

for each dispatcher decision. The various levels of detail that 

may be produced and the corresponding values for the trace index 

are described on the Master specification file. 
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3.6 Miscellaneous run options 

The u~~r specifies the maximum duration of the simulation, 

the start statistics time and the level of confidence in the 

average delay that is required. · Section 6.8 contains a detailed 

explanation of the application of these parameters and typical 

values are contained on the Master specification file. 

Random numbers are used by the simulation to create group 

trains and to determine the scheduled delay to both scheduled and 

group trains. The user specifies a random number stream from 1 to 

10. Choice of the same random number stream and the same train 

data in two simulations causes generation of the same trains in 

each run. 

The user may select to optimise meets, or dispatch on a first­

come first-served basis and also specify whether overtakes are to 

be allowed. 

Another option allows the user to specify that an outage is to 

be delayed if any train on the subdivision would be trapped by the 

outage. 

~ 
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Further options control the quantity of output produced by the 

RCM. The detailed front-end reports, (headways, run times, delays 

and switch clear constants), may be suppressed. Output of 

individual train movement times and delays may be requested, or 

not. 

3.7 Optional train commands 

In certain circumstances, it may be desirable to alter the 

decisions of the internal dispatcher. This can be accomplished, 

after a trial simulation, by supplying train specific commands 

through a "Command File". One available command is to hold a 

train at a switch until a given time or until a certain other 

train has passed. Another command allows the user to force a 

train to take a certain track. These commands are sufficient to 

allow the user to force a meet or overtake to take place in any 

desired manner. 

Details of the method of using this feature are available in 

the User Procedures documentation. 

r . 
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4. Computer System Overview 

The -RCM is based on two SIMSCRIPT II.5 programs. The first 

of these, referred to as the front-end, uses none of the SIMSCRIPT 

II.5 simulation features; it simply preprocesses the RCM input 

data. This input consists the eastbound and westbound TPS files 

and the user-prepared specfile. The front-end module performs the 

following actions: 

- reads the specfile and TPS files, 

- prints an echo of the input data, 

- calculates, for each train class listed in the specfile, 

the following: 

- minimum switch to switch running times, 

- switch clear times, 

- delay due to acceleration and deceleration at 

each switch. 

- prints the calculated times, 

- prepares a "Plot Specification" (pspec) file from the 

plant data and 

- writes plant and train data and the calculated times on a 

work file to be used by the RCM simulation program. 

The second RCM module is an event-based simulation. Input 

data to the simulation program consists of the work file prepared 

by the front-end and an optional command file prepared by the 

user. The simulation performs the following actions: 

~ 
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- reads the work file, 

- converts the plant data to an internal 

- representation, 

- creates the specified trains, 

- simulates the movement of each train across the route 

and 

- prints a report of the train delay statistics 

accumulated during the simulation. 

During the simulation, the delay to each train and the arrival 

and departure times at each switch for each train are recorded on 

. two data files. These files are used by two optional post-

processing programs. The first of these uses the batch means 

method to determine an independent interval estimate of train 

delay. The second program creates a time-distance plot which is 

used for visual evaluation of the simulation performance. 

Complete system documentation is in Transportation Planning 

System's documentation library. The system is shown schematically 

in the following figure. 
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=============-===== 
= "specf i le" 
= MlH66.CCTP. 
= CNTL(specnamei 
============~-==--

===================== 
= "we~tbound TPS" 
= Ml4432.CCTP. 
= DATALIB<EDECNTPS> = 

=============~=====~= 
"eastbound TPS" 

= Ml4432.CCTP 
= DATALIBCED\./CNTPS> = 

I I I 
V V V 
I I I 
1-------------((--------------------------------<<--------------
I 
V -----------------
1 I 1nput echo 
I -------1- times 

*•***************** I 
* "front end" *--->>----
* Ml4466.CCTP. * 

LEGEND: ===> partitioned dataset 
===> source program 
===> temporary dataset 

* SPANCRCMFRPROD> *--->>---- -------------------
******************* I I "pspec" I 

I --------------> >-------------------1 CCTPOB4. 1---->>---
V I spec'1ame. PSPEC I 
I -------------------
1 

"work f 11 e" 
CCTP.0'.0'4. 
specname.\./ORK 

"commands 11 

CCTP .0.0' 4. 
spec name.COMMAND 

I I 
V V 
I I 
1-------------((---------------------
1 
I -------------------- V 
V I "summary" I 
I ---->>---1 CCTP.0'.0'4. I 
I I I specname.SUMMARV I 

**~*************** I -------------------- · ------------------ I 
* "simulation" *--->>--- I "plot" I I 
* Ml4466.CCTP. *--->>---------------------------------------1 CCTP0.0'4. 1----))----1 
* SPAN( RCMSPP..rJO > *---»--- I specname. TIMES I I 
k********•**~***** I ------------------ ------------------ I 

I I I delay I 
I ---->>---I __ statistics I 
V I 
I ----- I 
I I 

------------------ ****************** I 
"delays" * * I 

CCTP.0'.0'4. * 025GPLOT *----<<-----
specname.DELAV 

I 
V 
I 

**~**************** 
* "batch means" 
"'Ml4466.CCTP. 
* SPAN(RCMBATCHl 

*--->>---------,_ 
* 

mean delay/ 
Interval 

estimate 

* 

I 
V 
I 

I time-distance 
I __ plot 

* 
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s. Front-end design 

The ~!Ont-end program first reads the data tables from the 

specfile. Table headings and notes are echoed exactly, table 

contents are reformatted and echoed. Many checks are made for 

reasonableness and consistency of the data values. When input of 

the specfile is complete summary reports of the plant and train 

data and a gross ton mile report are produced. 

Next, the program reads the minimum run time and speed data 

from the two specified TPS files. This data is converted from 

quarter mile intervals to minimum run time across links and speeds 

at each switch. An internal TPC is now used to estimate, for each 

train class and switch, various delay times. These are for 

acceleration from stop to track speed, deceleration from track 

speed to stop, acceleration from switch turnout speed to track 

speed and deceleration from track speed to switch turnout speed. 

Turnout delay, for each train class at each switch, is calculated 

as the difference between the time taken for the length of the 

train to cross the switch at track speed and at switch turnout 

speed plus the appropriate acceleration or deceleration delay 

between track and turnout speed. Switch clear times (by class and 

switch) are simply the time taken for the train length to clear 

the switch at track speed. If input reports were requested the 

results of all the above calculations are reported. 

r 
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Finally, the front-end prints the number of errors detected 

and writes all of the data necessary for the simulation module on 

a work ffle. Also prepared is a "plot specification" file with 

data used to draw the axis and write the heading on the time­

distance diagram. 
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6. Simulation Design 

6.1 Introduction 

The computer program used to determine train delay in the 

RCM is a discrete-event simulation. In such programs, a simple 

variable is used to represent the point in time being simulated. 

Events, which represent changes in the state of the system, are 

scheduled to occur at some future point in time. The simulation 

then progresses by setting the artificial system clock equal to 

the time specified for the event with the lowest scheduled time. 

Each event also has associated with it, a specification of actions 

to be performed when the event is activated. As an example, it is 

possible to thi~k of a simulation for moving trains which consists 

of a single event; the event called train arrival, is used to 

represent the arrival of the head end of a train at a switch. The 

train arrival event performs the following actions: 

- sets the variable representing the train 

position equal to the number of the switch 

that the train is arriving at. 

- calculates the time required to run to the next 

switch and 

- schedules another train arrival event to 

occur at a time later than that indicated by 

the artificial system clock by an amount 

equal to the calculated run time. 

• I 
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Of course most simulations employ many more events; the RCM for 

example, uses 24 different events. The most important of these, 

are discussed in Section 6.2 - 6.7 below. 

6.2 Train generation 

Two events are used in the RCM to generate trains to be sim­

ulated. The first event causes one new randomly distributed group 

train (see Section 3.2) to be added to the simulation. Each such 

event then schedules another identical event to take place; the 

time interval between successive random train generations is 

chosen from an exponential distribution. 

The other event related to train generation occurs at the 

beginning of each simulated day. This event may cause three types 

of trains to be added to the simulation. First, one train from 

each user-specified train schedule which includes the day 

currently being simulated is created. As well, the specified 

number of evenly distributed trains are created. Unlike the 

randomly distributed trains which are scheduled to arrive at the 

origin switch when they are created, the schedule trains and 

evenly distributed trains are scheduled to arrive at a time later 

in the day. The exact time is determined from the user specified 

base times and standard deviations. The latter permits a random 

deviation from the base time to be used. 

• I 
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The third type of train that may be created at the beginning 

of a simulated day is a weekly distributed group train. Such 

trains a~e added to the simulation on the first day of the 

simulation and every seven days thereafter. On such first days of 

the week, the user-specified number of weekly trains are created 

and their departure times are determined from the user-defined 

distribution table. The arrivals at the origin switch are then 

scheduled. 

6.3 Dispatching logic 

In the RCM, each train movement is controlled by a portion of 

the program called the dispatcher. Every train that arrives at a 

switch must use the dispatcher to determine what successive action 

should be taken. The dispatcher must decide whether to: 

- advance the train on the mainline, 

- advance the train on an alternate track or 

- stop the train. 

To make such a decision, the following tests are performed: 

- determine if the switch in front of the train is 

occupied by another train, 

- check if there are any orders to hold the traini such 

orders may be specified by the user or generated 

internally, 

if the train is leaving a terminal, check if there are 

any outages that could delay the train. (see Section 

6.6) 

• 
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- for each accessible track on the next link, check if 

it is possible to advance the train on the track. 

This involves the following tests: 

- check for opposing trains on the track, 

check if the track has been removed from service 

by an outage, 

if the track is a passing track 

- check if the track is long enough to hold 

the train and 

- check that any weight limitation on the 

track is not exceeded, 

- ensure that the proposed move does not lead to 

infeasibility, ie. a situation in which opposing 

trains block each others forward progress. 

- for each track found to be acceptable by the previous 

test: 

- determine if any higher priority following train 

should overtake and 

determine if there is any opposing train that 

will be delayed by the proposed move. If the 

opposing train has lower priority it is ignored; 

otherwise the train will be forced to take 

another track and/or ordered to wait for the 

opposing train. 
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- if a suitable track is found, check that no other 

train travelling in the same direction has been 

advanced on the same track recently. The allowed 

spacing between following trains is described in 

Section 3.3 

6.4 Train Movement 

After the dispatcher has determined that a train should be 

advanced, several actions must be performed. The first of these 

consists of updating the set of variables used to represent the 

current position and status of the train. Next, several events 

are scheduled to occur when the tail end of the train clears the 

switch. These events are used to restart any trains that may have 

been stopped because of interference from the train. Finally, the 

time required by the train to run to the next switch is calculated 

and the arrival at the next switch is scheduled. 

6.5 Run Time Calculations 

The majority of the calculations concerning train running 

times are performed by the front-end as described in Section 5. 

The specific situations in which these times are applied are 

described here. Three types of delay may be added to the minimum 

TPC run time to determine the run time to the next switch. 



- 26 -

A turnout delay is applied to trains that: 

- enter a subdivision at a junction, 

- enter or leave a passing track, 

- enter or leave a double link over a turnout or 

- use a crossover between double links. 

An acceleration delay is applied to trains if no turnout delay 

has been applied and if the train is stopped. 

Finally, a deceleration delay may be applied to trains when 

the dispatcher decides to hold a train at a switch. In addition 

to the various delays, a user-specified scheduled stop time may be 

added to the train running time. This method of calculating run 

times is used to reduce the amount of detailed input to the model 

and to reduce the computational effort required. During temporary 

slow orders however, more detailed calculations are necessary. 

Since any combination of slow orders may be present on a track at 

a given time, the run time over the track for each train class is 

recalculated whenever a temporary slow order begins or ends. When 

all slow orders on a track have ended, the run time reverts to the 

TPC minimum running time. 
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6.6 Maintenance acttvity 

Maintenance activities include temporary slow orders 

(described above) and track outages. Two types of track outages 

are distinguished. In the most severe case, all tracks on a link 

are removed from service. This type of outage may cause trains to 

be held in a terminal until the capacity of the terminal is 

exceeded or until the trains may run without being delayed by the 

outage. For the second type of outage, one or more tracks are 

left in service and trains are not held directly. Of course, the 

outage may reduce the plant capacity to such an extent that trains 

· are held in the terminal because of infeasibility. 

Three events are used to model track outages. The first event 

activates the outage. This causes the dispatcher to determine if 

trains leaving a terminal will be delayed by the outage. It 

preceeds the actual beginning of the outage by a time equal to the 

running time of the slowest train from the terminal to the outage. 

This does not however, ensure that all trains previou~ly dis­

patched will not be delayed because of the outage~ the possibility 

of unscheduled delay due to interference by opposing trains is not 

explicitly taken into account. 

• 
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The second outage related event causes an outage to begin. 

Several circumstances however, may prevent an outage from actually 

starting at the scheduled time. In the case of an outage of a 
-

complete link, the user may have specified (in the option list) 

that outages are to be delayed if there are any trains on the 

route that must cross the link being removed from service. If any 

such trains are found, the outage is delayed until they have 

crossed it. In the case of a partial outage, it is possible that 

removal of the track is infeasible because of prior commitment of 

trains to the track. The outage will then be delayed until the 

situation is resolved. Finally, the presence of trains on any 

track being removed from service will cause the outage to be 

delayed: no further trains are allowed on the track even though 

the outage is not actually started until the track is cleared. 

The final event concerned with outages restores the outage tracks 

to service when the user-specified duration since the scheduled 

begin time has elapsed. 

6.7 Train termination 

In the RCM, trains are terminated when their tail end has 

crossed their destination switch. Several actions are performed 

by the termination event. First, the delay statistics accumulated 

by the train during its run are added to the overall statistics 

being accumulated for the simulation. Then, the arrival and 

departure time of the train at each switch is recorded for later 

use by the plotting program. Finally, the train is removed from 

the simulation. 
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6.8 Convergence tracing and statistics gathering 

The initial state of the RCM simulation consists of a route 
-

with no - trains. The inaccuracy caused by this unrealistic 

situation is overcome by disqarding any statistics accumulated 

during some initial start-up period. The length of this period 

may be specified by the user, or it may be determined by the 

program. The latter method is related to the convergence tracing 

procedure and is described below. In either case, the start 

statistics event is used to clear the statistical counters. 

The RCM incorporates a means of detecting that the average 

overall delay to trains has been determined to be within some 

user-specified degree of accuracy. This is accomplished using the 

batch means method! to calculate an interval estimate for the 

delay. The batch size to be used is determined at the beginning 

of the simulation from analysis of the expected number of trains 

per day. 

This batch size is also used to determine the duration of the 

simulation start-up period; if the default . statistics reset time 

is specified, a start statistics event will take place after the 

first batch of trains has terminated. 

1 Fishman G.S., "Principles of Discrete Event Simulation", pp 

237 - 247. 
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6.9 Plot window 

The information used to produce the time-distance plot is 

recorded only during some user-specified period of simulated time. 

Two events are used to enable and disable the recording of plot 

data. The first, scheduled at the beginning of the simulation, 

occurs at the user-specified plot begin time. The second event is 

scheduled by the plot begin event and occurs after the user-

specified duration has elapsed. In addition to disabling the 

recording of plot data, the end plot event also causes plot data 

for any trains which have departed but not terminated to be 

recorded. 

6.10 Trace output 

Output produced during the simulation, normally consists of 

only a few messages indicating that an event such as the beginning 

or ending of a slow order or track outage has occurred. A report 

showing the position and status of each train, the average delay 

and the number of trains waiting in each terminal is also produced 

after every twelve hours of simulated time. The event which 

produces the status report is included to allow users to monitor 

the progress of the simulation and to verify that the value of the 

delay reported at the end of the simulation is consistent with the 

intermediate values. 
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Additional monitoring of the simulation is available through 

the use of the trace feature. The level of detail and time 

interval -for each trace may be specified by the user. At the 

beginning of the simulation, a trace begin event for each trace is 

scheduled to occur at the specified simulation time. Since 

multiple, overlapping traces are possible, output is produced at 

the level of detail indicated by the highest index of the 

activated traces. The end trace event occurs after the specified 

trace duration has elapsed; it deactivates the trace and resets 

the value of the trace index. 

6.11 Simulation end 

Two methods of ending the simulation are provided. The 

first, described in Section 6. 7, will occur when, during the 

course of convergence tracing, the calculated interval estimate of 

the overall delay is found to be less than the user-specified 

precision. To provide for the possibility that the required 

precision is not achieved within a reasonable time, an end 

simulation event is also scheduled at the beginning of the 

simulation. It will cause the simulation to terminate after a 

user-specified maximum number of days have been simulated. In 

either case, the end simulation event prints the output reports 

described in Section 7. 

r 
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7. Output Reports 

7.1 Detailed Reports 

The RCM output consists primarily of an analysis of the 

delays incurred by simulated trains. This analysis is presented 

in the form of a series of reports. An example of these reports 

is shown in Appendix II of this report. 

The train statistics report shows, for each subdivision, the 

breakdown of train delay for each class of train, for group and 

schedule trains and for trains in each direction. Three 

components of train delay are reported. Scheduled .delay includes 

time spent at user-specified station stops; offline delay includes 

unscheduled delay in terminals and at junctions; online delay 

includes accelerataion, deceleration, turnout, meet, overtake and 

scheduled delay. In addition, the unscheduled delay per train 

mile and overall average speed is reported for trains on each 

subdivision. 

The link statistics report shows for each subdivision, the 

delay incurred by trains at various plant locations. Offline 

delay at each terminal, delay on the mainline of each link and 

delay incurred in sidings on passing links are given in hours per 

day. This report is used as an aid in identifying plant 

bottlenecks. 
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The terminal statistics report gives a detailed account of 

delay to trains in each terminal. Included are the average, 

maximum and standard deviation of train delay and the average 

maximum and standard deviation of the number of trains in the 

terminal. These statistics are reported for trains in each 

direction as well as combined for each terminal. 

In addition, the distribution of the number of trains present 

in the terminal is shown, and a histogram of the delay in the 

terminal is displayed. The terminal report shows the utilization 

of each terminal and gives an indication of saturation. 

The crew s~atistics report shows the distribution of running 

times for each subdivision. The running time includes delay in a 

terminal. 

The daily statistics report shows the distribution of total 

delay per day. 

The meet statistics report shows the distribution of meets 

between opposing trains at sidings per eight hour shift. This 

report serves as an indicator of dispatcher workload. 
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The final report displays the overall simulation results 

including total number of days simulated, traffic density, number 

of trains generated and number of trains terminated as well as the 

expected delay and interval est~mate at 95 percent confidence. 

7.2 Summary report 

In addition to the detailed reports described above, the RCM 

generates a summary report designed to show the major results of a 

simulation. This feature is of interest to users making a large 

number of simulation runs. 

The summary report includes the simulation status reports 

des er ibed in Section 6. 10, the train stati sties report, the 1 ink 

statistics report and the overall simulation results. 
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8. Limitations of Model 

Whilst the Route Capacity Model is capable of modelling the 

types of track that exist, or are likely to be built, in Western 

Canada, it cannot handle multiple track with complex crossover 

configurations such as that existing on the Kingston subdivision. 

Neither is it capable of handling train routings through specific 

tracks. 

The RCM is not signal specific. The design approach was to 

approximate the effect of signals on following moves by means of 

train headways. This approach allows simpler data preparation for 

theoretical studies in which the train headways do not change 

between the different scenarios and also has allowed the computer 

execution time to remain low. However, for plants with 

intermediate signals consider~ble effort is required to obtain the 

headway values for each train class at each switch and the 

accuracy with which the effect of the signal system is modelled is 

limited. When there are temporary slow orders the headways 

between trains leaving the block containing each TSO must also be 

determined. The model is able to capture the effect of train 

spreading after the TSO but does not model the effect approaching 

the TSO. We can expect such inaccuracies to have a similar effect 

on the estimation of capacity of all similar plants under similar 

conditions and that the model is suitable for comparing such 

alternatives. 
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Terminals are not modelled in detail by the RCM. Particular 

problems are that trains are not queued on line on the previous 

subdivision when an intermediate terminal is filled to capacity 

and that terminals usually release large fleets of trains when an 

outage terminates. Although these effects affect operations and 

may appear disturbing on the time-distance diagram, it is unlikely 

that they have a large effect on the average delay per train. 

The dispatcher in the RCM has no global policy. Rather, each 

meet is resolved in the "best" manner considering only the first 

train in each direction that is involved in the meet. Generally, 

the resulting dispatching is very reasonable but in extreme 

conditions this may not be the case. It is left to the user to 

check the train time-distance diagrams for reasonableness. 

On double track sections, the single minimum run time from the 

TPS file is used as the run time for the train on either track. 

The simulation assumes right hand running on double track. A 

small timing inaccuracy occurs when a train takes the left hand 

track to overtake or to bypass a track which is out of service. 
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9. Possible Enhancements 

Currently, the user cannot assign priorities to individual 

trains. Ail trains in a train class have the same priority. The 

ability to override the class priority for certain trains and to 

change this priority by location would allow modelling of work and 

ballast trains. This extension would be easy. 

Generally, the current methods of specifying engineering work 

require a large amount of manual effort on the part of the 

user. At the present state of development this appears to be 

unavoidable. However, several labour saving options could be 

developed. These could include the provision of an outage 

priority, (an outage would not interfere with trains that have a 

higher priority), modelling of special trains such as a rail 

grinder and the capability of specifying a major work program 

(which would automatically trigger a train track outage, a siding 

outage, a work train, a ballast train and trailing TSO). These 

extensions would require a significant amount of development work. 

The RCM currently produces a single time-distance diagram for 

a route. If the model is to be used to simulate a long route, 

diagrams by subdivision and a compressed diagram for the route are 

desirable. This could be accomplished by minor changes to the 

simulation and plotting routines. 

The ~CM was designed with a view to modelling double track 

sidings. The data structure will support this feature but the 

program is not yet complete. If r~quired, this extension could be 

made. 
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SECCH/D Lr FR 
TH l r· (1 I_ ET Er: 

W/P ~ LASS (A-.~2.~-.83,C-.84,D-.DS,E-.aG,F-.a7.[TC) 
DI<;[ClICi il 

Fo~:RTH LE TER. L/\ST DIGIT \.JI:: 

2. RMl~:CJ, ·1 TP..t. rns ARE G:i!ERt\Ttctl \JC:!"IG C: :( POi~l:rlT!~'-.LY D!STRICIJTEC, 
D~ :-'/',f'. TIJ i; c Tlt-1:C:S. 0 1' THC: ,c,vrn,:,c; E Ti-:: NU:•U ER R/-\t·:00;1 PEi~ [)A\' \.::.L:.. 
L E ,l:, I,' IC D ,\ I L y • 

3. NUM'3D D!STRG Tr:./\IN~ IS Oi<E S:\/Et-!T'i OF THE NUt·IBErl Cle T:':,I\IMS \.JHICr. 
/,r.': ""Cl Ee G[Ni:::CJl,T[~, EACH \JE::., .. Ac..: :1-::. orn c; H' A WEEt:: l.\' Di 3 TRIE;llTJOti, 
TH~ T,!,,C LE For. \/EE:<L V ~~i 1/!::S T:I': TJ',3i...E NUIICE~. QC TH[ DISTR![lUTIOtl TO 
8[ lJ SED Fi)R Tr:ESE TRAltlS. 

4. E'.'E'.:LV 01::;ruBTTED TR.A. Itl:: LEAl'C A",' THE Fi:RST TIME AND THERE/STER AT 
TH:C ;, Tt1T1: J H!T::RI/AL Al'AP.T, S'J3J:CCT TO T !·!E 5"[C!F E. D STANDARD 
DC:V~/.TIOI:, M!N :1TE '.,). 

lF TH:: !Hll•l"'- Er, ,jj" E'✓ c.!i TRAIi~:; IS tUJ ,! -ZERO, DATA IS REQUIRED rn TH'c 
N:X~ TH~EE CO'-.LIMN3. 

S. Tri[ F !. ,:ST S\J. ArJD Ll,S T S\/. A~ 
THE TRA!rs ENTER A~D LE AV [ T 
DEF.11.'JL T TO TH :: P,P PROPRIATE E 

us~ TO SPECIFY THE MILEAGE hT WHICH 
::: s :J JIVI~.; Ot!. ZEP-0 VALUE<:; \,/ILL 
~SO TH~ SUBJiVISION. 



SCH:::C• UL ED TRAINS 
====~==========-

SPEED 
CLASS 

DEP. TRAIN Dt VS OF WEE~ FIRST LAST PEnSENT S.D. S.D. 
TIME NAME (LIST on 8) SYlTCH SUITSH EARLY EARLY LATE 

EN~ CHS REAL CH4 I 1·' fE GER. REA :_ F:r.AL RE/,L 

NOTi:S 
1. TRAIN NAM~ IS ~SEO ON ALL REPORTS A1D ON THE PLOT, IT MUST BE UNIQUE 

SUGGESH[1 NM1:,~G CCl !lVEt!Tl0\1 :-
F!R [ ~ T~O LETTERS TRAIN CLASS CEX.PA,FR,U~l 
THirlD LETTER TRArn Dlr':cCTIO' : 
Fo :_:f:Tl{ LcTTER \J/P CU,SS (A- . .:::, o- .. 1r3,c- . .C-l\,[1-.fT3.E- • .a€.t:TC) 

2. ~EPAR1URE IS I~ DECIMAL HOURS 
S.u . IST:. ·:OAP.~• Dl:VJ;.TIO:ll IS IN 1-1r·: 1JTE~; 

3. DAYS OF ~!~K CF ZER 0 GIVES TH S TR~!N ~V RV DAY 
OH:[:',/!S: THI S Sl·\•JLl'...P. r. :: P.. S RrnG ()F IJt. tfJl18ERS EG. 246 

4. OUGi i! .C•D:.· o:::s·,- rtJ /, TlUi': OF Z[::l. DE ,1:,?AU LT O ::::[•S OF PLA•:: 



T~AIN STOPS - GROUP TRAINS 

TR.A. IN 
G!:OL:r 

Ei'lS CH4 

1;.JTLS 

w::: ~:1 
SI,.'! TCfl 

l. 7H':: v:sT ;; ·,:ITC 
2. T~AIN GRG~ ~ MA 

T:'\.t • r1 Gf:C1·J? 0 

Al/ ':_:i. . 
STCiP 

ST. 
D~V . 

REAL MIN. REA~ MIH . 

DEF j ;· :ES T ;-'. [ L 1 i'\ !< :) : . 
BE ! .LL. EAST. WEST 
ALL ~AST OR W ST G 

WHICH TrlE TRAJNIS} WILL STOP 
OR A GROUP NAME DEFINED ABOVE 
JES D~LAV TO ALL.ALL EfST O~ 

,~:_ [_ 1_.I EST .:C'.'.1. Ou rn .. !; :!: . TiPS ., ::_, \f : ID[) !': r.i C v' LA TE f EH Tr:: ES . 
3. N~~y STOP~ MAY 8E ~ ECIFlE~ F ~ A~ GP, U 1•1 ? I I 11i C L U D 1 1·: .?. AL L . EA:. T • \J !:: '.3 T l • 

**** 



TRA JrJ 
NAi-lE 

mo CH4 

NOTCS 

TR~IN STOPS - SCHEDULED TRA:~S 

'wEST 
SwI~CH 

• t1, 1· G STOP 
TIME 

PEAL MIil. 

ST . 
DE'✓• 

E.I\RL : :::.T 
LH: f' /\ ;: T . 

RE.!-,L HOUr S 

1. T~AI~ WILL STOP FO~ AT LEA3T THE R~~DOMIZED STCP TIME AND wILL NOT 
LEAVE BEFORE THE EARLIES~ DEPART TIME 

2 • 0 T H Ei:. E NT i . ! !:: S .~ S F O ~- G rt O 'J i' 3 
3. EAiLiEST t•.:Pt1R.TURI.: 1;;1;;: ~!C•T If.: '>LE~E'l-:-EO 



H!: ~ CYA~S BY SWITCh AND CLA:~ 

SPEED 
CLA ~:~, 

E 1!J Cri Z: 

tWE~ 

s1~1 ) TCH 
!1 IL. : '., GE 

RE /.\L 

f-! E P..Di,I;.,, Y 
I M Iri ;. 

1. TH'.:.S[ ,E.!'.: 1
•
1A" O'✓ l:REi: TH!: S?E:J CLASS H[,'.\D\.l.~YS APl'LIED AT ALL s1nTCH[S 



SLOW ORD~R HEADWAVS BY 3WITCH A~J CLA SS 

------------~--=-~--------- --- ----------
SP!:ET 
CLA~;:; 

El'D CHS 
t/JTES 

S\.') TCH 
l·iI L c .C1GE 

HEA[l',,Jt~Y 
I J.1!11 ) 

RE ,c,;_ 

1. [.1r.:F .'.s l.i l T SL :J\/ O'l.DER 1-:E,\i)\'.!\V S A 
d! Tf'.! ES Pl Tf!IS Ti-l e.LE ov.:r.ID 

2. CLAES OF A~L.EAST 0R WEST CAU 
TH~ SPECl ~IE~ SLOW 0RO~R HEA 

~ "· E G I L/\ K '.~EA ::J VAY S - i-1 FT E ~ b \IE P.. I C• ::: S . 
THC::; D~F ,\ ULTS. 

ES A~ ,ALL EA ST OR ALL Wi5T TO HAVE 
WAi A THIS SWITCH. 



O(SCRI?T!ON 

E i: ::l S Ck /.''. 

NOTES 

TRACK OUTAGES 

BEGIN 
HOLi:; 

R!:.A'_ 

QL'R/1.T~ON 
~: ,JURS 

~. E1-\ L 

r<.E,EAT 
I wr. 

NUM. WEST TRACK 
REPE~TS MILEAG~ 

IliT'.:G'.:R JtHE :::.::;• F.E.11.L CH 4 

1. OUTAG:S SF'.:CIFIED Wl~L RE?~AT AT R'.:?EAT INT1DAYSI UP TO THE NUMS~R 
r,E P ::.t. ~s, 

2. THE TP.ACK GIVEN SHOULD E,E MO~T. SO"JT, W,7.N, ALL 0~. SJD 
JF Tl;FR.E t.~!: MOR.I:: THD..tl Ti-.'O TR:.C:'. S ;TC.A.I'. BE THE TF . .C..CI( N1.IMBER. 

3. ";"HE \EST ;.;I LEAGE IS Tfl.~T 1)F TH: S\LTCH TO n-:;;: \./:ST OF 'HE AFFECTED 
LP.: ; .. 

4. THE ~J~AT ! ON IS NOT REST~tCTED TO 24 HOU RS . FO~ LONG OJ 7AGES SPEC!FY 
,LI LO:; :-; DU:;f,TIOt,, DO t!OT REP,c ,'.\ T A ':iOR.nq OJT.~G[ . 



S:..01./ ORDER:, 

NAM!' BE GI N r, 1_1r..ATION VEST EAST 
Hou r: 1;0UR.S MiLEAGE ME.EA '.;:: 

R. E ,t_ L REAL r.. E,L\L REA;_ 
ll07 ES 
! . ~AME !S 4 CHARACTER~ A~D !S M~NDATO ~ V 

SP?. E [, 
Mrc! 

HAL 

2. Tf-"'.,.C!: MUST BE Sf'?.C!F1ED 1~,-.:_ M:l.'M .. ~L'....NORT OF'. SOUT 
:C: L..01 1 OR.DE :";S W.: VE P'. /..PPLV TO SIJiN,::;s 

CH 4 

3. TH:::t[ IS 1: 1.) Pr-OVISIC•il FUR AIJTOl,1ATIC .~LLV flEP£.C,Tif'lG SLO\.I ORDERS. 
4. 1rl:c MODEL DOES i\OT .C.D D THE Tc!..', H: L~·lGTH ··o Sc.Olh' or-.DERS, NOi; lJO~S IT 

;, LLO\i FG~. ACC[LE l~A T!o:1 o;~ D':C£L~ ,t~. TION DELA \S , THIS CArl i3E 
COt·lf-'~J!Sft.TC:D I,\' Ir,C F:EJ,sn.r; n1::: LEll ·~; rn 01' Tfi: TSO. 

5. SLOW C~G~~~ MAY COV~ R MORl THAN O~~ LINK A~ □ MAY UVE~LAP 



PLOT 

TRACE 

END 

t-:OTE 

BEG 1 N HOUR 
REAL 

IE CIN HOUR 

Rc.i\L 

DUR,~TJOi" 
REAL(HOUf:.S) 

D UR.'l.T Io :,: INDD: .1 

INT ItiT 

Il~[•i:X 1, ).=~:rMPL:: EI/E::",T SUMI ·1/\r, v. ?.=l+LitlflJPS, 3=2 ... C!UEL'!: OF TFtAHlS 
IMC1:C:X 2 COWCR.OLS THE ,i,J101.1i!',- Oc TrlE o:SPATCHJi;c DC:C::: !Ci/:, AND flE,l\ SCNS 



RUN PARAMETERS AND OPTIONS INSERT AP?ROPFtAT~ PARAMETERS 

--------------------------
SlATISTICS START TIME= 24.BS HOU~S 
MAX. LENGTH OF SIM ;.ILATIO~I = 1D' DAYS 
CONF!DE~CE IHT:RVAL = .l Z 
CH(llCE or- RA~:t,oM N1.IMSrn STREAM = } 
OPTIMISE M~ETS - YES 
TA:~F. nnr. ACCOUtH TOTA'.. Dc:Ll',v - '. lJ 

( R!:•:C•lif.lE':: • 1.f') 
(MAY UE l TO S: 

(DO 1:oT :HM;G:: TO Y[S) 

HO L D O iJ TA~ E S F OR T ;:,~ I IE, P.. L .:. E ,C, lJ '<' 0 : : L ItE - Y !: S 
LIST WOrti '. FILE - VC:S 
Pl; It!T FP- ~H'. T El!,l Rcror,T:; - '.'[S 
Tf1J\Il ·l TlhC:S Dll ."t rnG i'LOT - YES 



r -

APPENDIX II 

~GUTE CAPACITY MODEL INPUT DATA 

VERSION 1, RELr-ASE 1, 19 OCT i981 

SPECIFICATION FILE - ROUTE CAPACITY MODEL 
=====================~===============~=== 

TITLE:DEMONSTKhTION 

EASTBOUND TPS:DUMTRMFE 

1,:EST'.:,OUriu TP s: ljLJMF?.~:;:-1,,/ 

RULES FOR PREPA~I~G DATA TABLES 

SSSSS READ THr. NOT~S CA~EFULLY Sfi$$ 

1. DO NOT NOVE 0~ ~EMOYE ANY LINE SEGI~NING WITH---- OR•••• OR ENO 
2. t\NY NUMBER QF 1_11;::s (OR ~.'Or:~) 1-i,c',Y BF. IrlSE.RTED IN TA3LE:, 
3. CLASS NAI-IES M~'3T BEr;!N IN COLUIH l 1/ITIUN THE TA8LC:S 
4. ALL COLUMNS OF A LIN~ MUST HAVE ENT~IES 

GENERALLY,~ WILL GIVE THE OBVIOUS DEFAULT 
5. TH~ END CAR~ OF EACH TABLE GIVES TH; REQUIRED DATA TYPE 

,'\ CHAt!.ACTER FIELD M,";Y COllTAIN :·WMB!::ftS 
A REAL FIELD MAY BE iNTiCER, &~T NOT VIC~ VERSA 
A REAL OR INTEG:R FIELD H~Y NOT CONTAI~ CHARACTERS 

6. COMMEr:7s \,'ITH A"." Jr; COLUMN I WILL NOT BE PR.INTED 
7. ALL S\.'ITCH MILEA.Gl:S .£,i?.E REAL EG. 78.23 
8. /.\ii¥ TASLr. tlOT REQUIR~D M,\'! BE 011ITT!:D BY INSERTING IN COL.UMN 1 

" NO X :< X X :< ,: :< X X X ); X " . 
9. Af1Y REFEK!:r:::~ TO ANY UN!~ !S REFERRED TO AS BY ITS '..IEST\.'ARD MILEAGE 



P LP.NT CONF IGUP,ATION 
==~================ 

St:! TCH NA:·1:: S'v!I TCH TRACK TO TURNOUT TURNOUT 
M!._EFOST TYPE EAST SPEED TRACI~ 
----·---- -------- - -- ·- - - -------- ------- -------
'.' E G ! i'! ": I rl G Or T ~::\': < DATA 

i 278. 5.(1' S 1 \JT~M p I, 15 .,m NORT 
1 269. 15 S2 p £ 45 ,/JJJ tlORT 

~ / ~: 0 1 . 1 5 S3Sl p ~· 1 5. /J/3 
4/239.85 S4 p s l:;,./J/3 
'/[:,1.85 S 5 5 ~'. p F 1 5 • /J0 
5/2 ;:,J.55 S5 p <; 1 5 • !J f3 
7/ZS.-2.55 S 7 S ~: p p 15.fffJ 
8/2~1.25 S8 p s 15./JJJ 
9/2 3 3.25 S9Si p f' 15./JJJ 

l/J/231.95 S 113 p s 1 5. /J0 
11/223.95 s 1 rnTz p D 45./J0 rwn.T 
12/2~3.35 S12 p s 4S .fm r·JCJRT 
13/2ff5.3 5 S13S5 p p 15 •. C',-3' 
l 4 / 2.~-· 4 . .0'5 S 1 4 p s 15.{J.('J 
1 5 i : ~· 6 . .C'5 S l 5S6 p p 1;:,. fJ .•'." 
16/194.75 S16 p s 15./J0 
17/!35.75 S 1 7$7 p F 15./J0 
18/1:5.45 SI 8 p s 15.f,"JJ 
19/177.45 S19S3 p i' 15 .~,J 
2!l'/176.15 SZB' p s 1 5. fJ{J 

21/158.15 S21DT3 p D 45.fdiJ NOR.T 
22/1~3.55 S22 }'. 0V p [.• 4 S. (Jf:J BOTH 
23/14/J.25 S 2 3\,/J TR.M p T 15./JfJ 

END OF SUi3DIV1S10N FYRST 

24/138.2~ S24EITRM p s 1 5 • /JlJ 
25/13{1.2/J S25S9 p p 15 •. 0B 
26/128.9.0 $2 G p ~ 15.C'fJ 
27/:-:! .CJ.Sa S27S 1.0' F p 1 5 • /JP! 
2S/119.6JJ' S28 p s 1s.1rn 
2 S /I l ! . 63 sz9~:11 p p 15 .fB 
:;.13/ 1 I.C'. 313 S 313 p r· ,, 15. /JJJ 
31 n .r::2 . 3.a S31~:12 p p 1 5 . /J t'J 
'32/1.Ul .f!Z S32 p ~ 1 5 • /Ji'J ,, 
33/ 93.f:JfJ S33S I 3.J p p 15./J{J 
34/ 91.7fJ S34 p s 15 .. 0'0' 
35/ l:3.7!J S25Sl4 p p 15.fJJJ 
3:'.i/ 82. 4~ S36 p s 15./Jf:J 
3"' I I I 'i ,t. 4.C~ 537~;15 p r 15.!JfJ 
38/ 73. 1.J S33 p s 15 . fJJJ 
33/ t::. ID S29Sl6 p p 1 5 • f!JJ 
4.0-/ 63.8/J S 4.(( p s 15. ,0'/)' 

4 I/ 55. £,(( S41Sl7 p p 1 5 • fJ!J 
-12/ 54. 5£' S42 p ~ 15./J/3 



43/ 46.5.0' S43Sl8 p p 15. liJ(,J 
44/ 45."22' S44 p s 15. liJ(,J 
45/ 37.W S45Sl9 p p 15. liJ(,J 
46/ 35.90 S4G p s 15 . .0'ff 
47/ 27. 3JJ S4 7~2/iJ p p 15. liJ(,J 
48/ 26.6CT S48 p s 15. fiJf( 
49/ 18 . 60 S49~;z1 p p 15. fiJ{.1 
5fl I ! 7 . 3.IJ S 5.0' p " 1 S .liJN ., 
51 / 9. 30' S 51 ~:22 p p 15 .fiJJJ 
SZ/ a . .az S5Z. p s 15 .liJ0 
53/ ,., 

,:.J . S5T:. TR.M p ' 15 . .0'0' 
END OF SUBJIVISION St.COND 

EID OF TRACK D.C,TA 

NOTES 
1. TRACK TO EAST MAY BE ONE OF THE FOLLOWIMS: 

S = S!NGLE.P = SINGLE SIDI~G,D = DOUBLE,T = TERMINAL, 
PN = N PASSING TRACKS . 
IF 'T ~ACK TO EAST' HAS "T" THE TURNOUT TRACK COLUMN MUST CONTAIN 
T HE 11 .:1.M::: OF TH~ SUBtill/!S!ON \hlICH l::IIDS AT THIS MILEPOST. 

:~. STATI0 11 N.:\ ~1::s 1·\AY 1:oT CO!-'T.~IN r.LAf~KS 
3. RIGHT ti;.,:n ;\ u :~;;1 :: G IS AS Sl~MED FOR NOW 
4. TU~NOCT TRACK MUST BE SPECIFIED AS NORTH,SOUTH OR BOTH AT BOTH ENDS 

Oc Q0 '.1 3LE TRAC ':· . 
IF TU'.;(f:O'JT BACI( IS tlORTH ,TR.I\INS T,L\KING T!iE tWRTi-1 Tr<.AC < WILi_ DELAY 
JF Tlli<.IDUT TRAC I( IS SUUTH ,TRP,INS TAl( I '..C T~E SOUTH T?..AC :< WILL DELAY 

5. OV~RTA ~ING TRA ! NS WILL TA~~ RIGHT HAND GR BEST TRACK 

9:FALILTS (MAV BE OVERIOD~N BY TABLES BELOW} 
l. S:JING LENGTH y OIST~~CE BETWEE~ SWITCHES LESS 828 FEET 
2. DOUBLE CROSSOVERS ARE ASSUMED 
3. NORTH AND SOUTH TRACKS EACH HAVE 

LENGTii " DISTANCE BET\/EEN SiirTCHES L:::SS 82.i'J' FEET 
4. TERMINALS HAVE INFINITE CA~ACITY 



TER~INAL D~SC~iPTION 

TER~INAL MILE~GE 
NM;E 

TR!..C!~S 
~.'EST 

BEGINNING OF TERMINAL TA6LE 

WTRM 
INTTF.M 
ETRM 

.'.:: 7 8 . :;. 0 
l•l.J.25 

J. 

END OF TERMINAL TAB~: 

rnTES: 

{J 

3 
G 

TRACKS 
EAST 

5 
2 
16 

TOTAL 
TR.1\CK S 

5 
4 
6 

1. MILEAGE SPECIFIES THAT OF THE WEST SWITCH OF THE TERMINAL, EXCEPT 
FOR THE WEST ~N~ iA RD WHICH IS SPEC(FIED BY THE EAST SWITCH. 

2. TRACKS EAST IWE STI IS THE MAX. NUMBCR OF TRAINS THAT ~!LL WAIT TO 
GO EAST(wi::ST} '[;':.:l THERE ~s AN OUTAGE ON TH~ NEXT ~d..i8DIVISIOt!. 

3. TOTAL TRAC KS IS THE MAX. TOTAL ~UMBER OF TRAINS TO eE HELD IM THE 
TERMINAL IN Tr1 E CA SE OF ou·1AGES. 

4. n:1s T..:..8:..E IS Or:.Otlt-,L . 



\,.'::STERN 
S\.J M!LEAGC: 

SID It!G EXE ?TI Oii S 
======--======== 

l.EM GTH 
( F~ET) 

~CGIN~ING OF SIDING EXCEPTIONS 

12.EfJ 
9. 3.0' 

SS4t 
f:f 

END OF SID I NG EXC::P TIO NS 

NOES 

\JE I G!-!T 
<T Ci'I S) 

R_; 

2.0'ZfJ 

1. 60TH TH:: LENGTH AND T~~ WCIGHT COLUMNS MUST HAVE E~TR!ES, 
AN ENTRY 0~ z::r..o \/ILL iDT IJVERIDE THE CO P. KESPOIWUL~ ErlTRY. 



DOUB~E TRACK E\CEPTIONS 

\/CS TERN L Erl GT H 
SU MILEAGE NORTH 

LENGTH 
SOUTH 

BEG!N~ING OF DOUBLE EXCEPiiONS 

152.55 fJ 

END OF DOUSLE TRACK EXCEPTIONS 

NOTES 

CP.OSSOVER 
AT SUITCH 

EN 

1. LENGTH AND CRO~SOVE~ COLUMNS MUST HAVE ENTRIES 
A LENGTH OF ZE 0 0 ~!LL NOT CHANGE THE DEFAULT 

2. X = DOUBLE CROSSOVER 
ES= EASTBOUND T~AFF!C ON SOUTH TRACK MAY USE CROSSOVER 
EN= EASTWUND TRAFFIC 011 NORTH TR,\CI< Mt,Y USE CROSSOVER 
Z = NO CKOSSO ~~S 

3. LENGTH IS IN ~ET, IT AFFECTS T~E LENGTH OF THE TRAINS THAT CAN 
FIT ON THE DOU ~E TRACK SECTION. 



S\/I TCH 
~i ; L EAG E 

JU~CTION DEFINITION 
===========~======= 

TRASK FOR 
\/:: ST8'J'JNu 
TRAlfiS 

TRACI~ FOR 
E.!\ S TCOU ~ID 
TR.\rnS 

S'::G~NNING OF ,llli{CTION TABLE 

93 . .0'.0' M.~ I Ii MAI Vi 

~ND OF JUNCTION TABLE 

NOTES: 

CAN TR.A INS 
ALSO T~KE 
OTH[" 7RACK 

YES 

1. ALL ORIGIN AND DESTINATION SWITCHES FOR GROUP AND SCHEDULE TRAINS 
~UST BE SFECIFIED HERE. 

2. TRACKS MAY BE NORT,MAIN,SOUT OR NONE - JUNCTIONS ON SIDINGS ARE 
i-..OT AL LOI.JED. 

3. ENTRY IN LAST COLUMN MUST BE YES OR NO 



TR~IN DATA - SPEED CLASSES 

SPEED DIR. H'.::AD\./1'. 't' HEADWAY PRITY TRAIN 'W/ p 
CLASS E or.. \.I ST OT ~-lfJ;J TYPi: 
- ----- - - --·- - ------ ------
Si:G HIN! NG Oc S? EE 'J CL.ASS~S 

THOP.\E.0'2 E fJ. I 2. ffff 9tf. irn p .20 
Trl8EXE.a5 E z. 1 2 . f.},J C!J. H.'iJ F. . SfJ 
THOFR::.10 E iJ. 1 2 . yj_'.J 4JJ .fHJ F 1 . /o.0 
:HOF U~ .!3'3 - fJ. l :-:'. . f,;J 4[f. ffff u • 3{1 
rno:o;. ·.:2·2 \./ IJ. 12. _;:r_:, s• ;:i. flfo p .Ur 
THOC: X',105 w :.r. 12 .f.o;' (:,f )' • . 0fJ E . 50 
Tl-'OF F.\11/3' \.J (J. I 2 . ( ifJ A{Y .fTfJ F 1 . fJfJ 
T:·!OF iJl!l Z w ET. 12 . ff .} H. f.{fJ u 1 . 21:r 

EN'.l OF CLASS DH Hll TI ONS 

iWTc.S 
i. ~~ l S~'.::ED CLASS:S USED DELO\./ MUST BE DEFINED IN THIS TASLE 
,., Ti-IC: ST H: ;~.[. \./,!I, \' IS A.P?LIED TO EV:CRV SWITCt! 1,/HEP-.E THl3 TitAIN CLASS 

:.NTErtS !:,l '. :GLC: TRAC I'. . TH[ DT Hr: ,'\D\./AV !S ,C-, PPLIED TO :::vrnv S\.JITCH 
\,!HERC: H'E TR.A: :·1 CLA~.s rnrrns DOUBLE TRA.CI<. DIFFERE:NT H':. .'\D1./,'\Y 
V~.LUES Ml\\' S.Ur':'~IED c' O'.:( SPECIFIC S\./ITCHES USiflG T'-IE Ht:~J\./AY 
OVERRID~ TASLE BELO~. 

P...T SWITCH~~; ~•h:::RE THE H'.::AD1-'.6.Y IS ZERO, H:[ MO~EL A~SUMC:S TH.~T TH:CRE 
/'..is.E rw I,~TERl•E~ IATE '.::iG!<: P.LS H 1 THE B!..OCf: AHEAD ANO DISP .!I.TCHES 
FOL.LO'.,:r:1:; P.,'\H'S \./HEil THE BLOC 1( IS CLE .6-F:. 

3 • E.~ C H S ? E E ~J C LA S S MU ST B E O ;l TP S F I L E FOR ITS D IR i: CT I ON -
4. TRAIN TYPE= ?-PSGR, E-EXP, F-FRT, U-UNIT. 



r
: ... 

... 

TABLE 

'JAY 

END 

2 
3 
4 
5 
6 
7 

WEEKLY TRAIN CISTRIBUTJON 

ccoMm:ns 

PERCEl:T 

14. f.if_; 

1 8. fJ."r 
l I . . 'J.F 
1 7 . -~::i 
lfJ.fH.f 
1 5. !J.U 
14.£.J 

FER.(:t:NTAGE DURING THESE fiOU:ZS 
< 4.1.J?f < 8.JH:: < 15.fJjJ < 2.t.Ki!J 

f!. 
25. Mi 
25 . . r:rfJ 
5iJ. f.1 .CJ 
25 . .0.('J 
35 .[;','J 

25 . .f:;.0' 

SD' . f!Z 
[i. 

2S.fJlJ 
25. rrn 
25.f3Rf 
15.fHJ 
25.fHY 

25 .er; 
5fJ.fJIJ 
8. 

2 5. fJ.') 
25.fJ~ 
45. fJ/J 
25.fJ.0' 

25. :;:z 
25.fJf; 
50".fJJJ 

yJ. 

23 . . crn 
5.Vf.r 

25. 0 .0' 

l.THE HEADING LINE CANE:: USED TO SREAK THE DAV INTO ~p TO 18 PE~IO~S. 
THEY DO NOT NEEC TO BE OF EOUAL LENGTH. 

2.DA!LV AND HOURLY ?ERCE~TAGES MUST EACH TC 7 AL lB!J. 
3.H!ERE 15 A l·IAXIML11 ·1 o;· If.I T1'.\~LES, THE TA8L~ NIJMSER I S SELECTED BY TH[ 

"GROUPS OF TRAINS" T~BLE. 

SPEED 
CLASS 

GROUPS OF TR.AIMS 

G~ou~ ~UM3ER NUMBER TABLE ~UMBER TIME INT. ST. F!RST LAST 
NAN:: RAN90M WEEKLY FOR ::VEN OF BET\./ DEV. SW. SW. 

TRAI~S TRAINS WEEKLY TRAINS 1ST EVENS 

SEGI~NING OF G~OU? DEFINITIONS 

"if-!OE ~'.E:/35 XDE5 fJ. 
-:-HOEX\./.0'5 XD\J5 ft. 
:i--1•,1,:-~:E 1.1:J' FIE.0" fJ. 
;fl OF F.1,11,q FI \./.0' fJ. 
1HOFU'.:.0'3 U3E3 2./J3 
THOrU\./12 IJ1( \./2 2. Z!Y 

:: ND OF GROi..1° DEFINITIONS 

fJ fJ 
JJ fJ 
4 1 
3 1 
fJ f3 
c· fJ 

3 
3 
[! 

fj 

fl 

fJ 

·~'- • !J {J 

1. JHJ 
fJ. 
rr. 
.u. 
f). 

2.SZ30.ff.0'~78.58 0. 
3.fJ03B . BH B. 278.SfJ 
fJ. 13. 278.SB f.J. 
!J. fiJ. fJ. 278.5.0' 
fJ. 13. 273.Sfr fJ . 
fJ. iJ. 8. 278.5.0' 



NOTES -
1. THE GROUP NAM SPECI~IED HERE I S USED ON AL L REPO~TS. EACH LINE MUST 

HAVE A U~iQU NAME. THIS NAME IS ALSO USED TO SPECIFY TR.AIN STO?S. 
SUGGE STED NA IN G CONVENTIO~:-

rIKST LETTER 
SECO:·,:) :.:TTER. 
THI"-:) LETER 
F OU ct T rl !. E ; · TE i<. 

rnAitl CLASS <E>'.P,PSGR,FRT,UNITl 
WI P Cl~SS IA-.f2,B-.S3,C- .84,D-.SS.E-.05,F-. q7 ,ETC) 
:)!~ECT!Oll 
LAST DIGIT W/P 

2. RA~DOM T~AIHS A~~ GEH:RATED USING EMPONENTIALLV DISTRI3JTED 
DEPA ,. Ti.lR.E TIME3. or, ,HC: AVERAGE TH :.C NUME:ER RAllDOl·l Pm DAY WILL 
I.EAVE DAILY. 

3. N;J;•\3E~ )1:;P.B T~ ::i.H!S JS 01'.E SEVENTH OF TH': 1Wi•\3ER OF Tr<..'l!N S \,l:➔ ICH 

ARE T0 ~E GE iERA T~J E~CH VEEK ACCOnDING TQ A l!EEKLY DISTRIBUTION. 
THE TASL~ FO~ V~E ~LV GIVES THE TABLE NUM 3ER OF TH:: DISTlIBUTiON TO 
i3E us:::;:i FO? Tt-lC: '::~ T;:_,:',II!~, 

4. EVENLY DI~TRI3UT : o T~~:NS LEAV~ AT THE FI RS T TIME AND THEREAFrER AT 
THE S7ATED INT[ ~VAL APART. SUBJECT TO TH': SPECIFIED ST~~DA~D 
DEVIATICN(~!N~T:S>. 

J:- TiiE rrn: -1c:.::R 0~ r.V':M TRA!ilS IS NON-ZERO. DATA IS REQUIRED UI THE 
r·::: xr T~!P..EF CO L'.1:- ,i.S. 

5. O~i'.;I[\ Ai,0 uC:STii ;.,:~ I C- ,·' or· :c::::.o WILL DEFAL,LT TO THE ,l\PPrl.O?RIATE E~:DS 
c,r- H :: PU.JT 



S r: r: [[, L1 ;_ E D TRAINS 
===============:: 

SPE::::O DEP. TRAIN r>AYS OF \/EEK FIRST LAST f'ERCE:i'IT S.D. ~.D. 
CLASS TI~::: NAME I:.. I ST or: fJ) S\IITCH S\/ITCH EARLY EAKLY LAE 

------------ ---- .. ·- ------ -------
tlEGINNING OF SCHEDULED TR..~. INS 

-;-HOPt-.1. 152 9. 3i3' P.A.Sl 234 [J. 278.5.0' fl. ,r:r. 3.0' . !3B 
THOPA\~JJ2 18.JJ.0' P.1,S9 1234567 93./3/J 278 . 50' B. a. 30'. r10 
THOP,1\Err2 8 • 3.0' PAS2 1567 278.5.0' 13. fL z. 3.0' • .'HJ 
THOPA~D'2 1 g • . ,JI:, PASS 12'.::45::7 278.50' 9 3. If_('] JJ. ,CJ. 3!J .5D 
1 HOPAE .02 1 :-i. G.cr PAS4 278.50' 93 .fJfJ fl. fJ. fJ. 
THOF F.E lJJ 15 ,[j[J S LO\,/ 278.5.G' fJ. .0'. ,0. 13. 

ENJ C'F SCHEJ 'JU.D D.AINS 

NOTES 
1. TRAIN NAMC: IS u:;::o oti ALL ?.EPORTS AtlD ON THE ?LOT, !T M'JST BE UtlIQUE 

SUGGESTEJ it'.1.M!r1,:; COf l v'F.:NTION:-
FIRSl' TWO LET7ERS T~Al ~ CLASS (EX,PA,FR,UN} 
THIRJ L::TTER TR~I~ DIRECTIO~ 
~OURTH LETTER WI ? CLASS (A-.82,B-.e3.C-.B4,D-.H5,E-.86,ETC) 

2. DEPA~TJRE IS 1" DECIMAL HOURS 
S.D. (STMIQAR::> uE. '✓ 1;,TICJI / I IS IN MiflUTF.S 

3. D.~YS OF WE~ K OF ZERO GIV~S THIS TRAIN EVERY DAV 
OTHER\JISE THIS SHOUi..D Bi.:: A. STRING OF DA\' NUl•18Ef;S EG. 246 

4. OR.IGif; ,\'.W DESTINATION OF ZERO DEAFAULT TO EtlDS OF ?LAiH 



TR~IN STOrs - GRJU? TRAINS 

TR,'\IN 
GR ·JUP 

'.J'.: ST 
:SWITCH 

AVEF-:. 
sror. 

ST. 
DEV. 

cEG IrmtNG OF Dc.LAY(STOP ) TIMES FOR 

;~ o ~ o 14.0' . 25 6.J .fJ.:i 5.0.li! 
XD i.' 5 14JJ.~5 6D .fJ.":J 5.fJ.(J 
FI i:.C 14;J.25 :':;:/'j, fffl 5 . 7/fJ 
F !'.-10 14 .!J. '25 i.lJ . . :::i 4 . !JfJ 
U3:: 3 14.J.: s ,':-,;~. ,:;,:1 G , ;JC 
i.J :( \JZ 143.25 1 i:.:J. ,tf:' 2 '_. !Jfj' 

) 

\:ARl'i ! :;G - ST -JP TIME 0~ MOP-.E 11:;i.N l 

END OF DEL .~.Y( Si'OP l Tll-1ES '.'O R. G?:OUP~; 

IW,ES 

GROIJi'S 

YOUR 

1. TRAIN G~0U? MAY 2'.: ALL. E~S T, '.J~ST 0 
TRA!i; c:. ,~11.1? o:= ,ll,:_L,E,t,,ST o::, ~/E~.T Gl'J 
,:, LL \ 1:::s-;- C"-0'.I? 'Ti'..1\11 ·: '.,, Ti'.IS I~ ovrn 

2. MANY S,O?~ MAY eE SPECIFI~U FO R ANY 

A G~OUP NAME JEFIN D ASOVE 
S D~LAY TO AL~.ALL AST OR 
DDC:,i 8't LATE,: EMTf\ I S. 
ROU•·' (Il'ICLUuJN,:; ALL, AST,\/ESTl. 



TRAIN 
:1A!•lC: 

TRAIN STOPS - SCHEDULED TRAINS 

1 
... 'E ST 
S\.J l TCH 

AVG STOP 
TIME 

ST. 
D~V. 

E.t,::l.L IEST 
DE.PART. 

3ESIN~ING OF DE~AYISTOPl TIMES FO~ SCHCDULEC TRAIK S 

PASI 14.13'. 25 3J:T.!3fJ 2 .JHJ fJ. 
PAS9 l 4!L 25 3(f. fjfJ 2. f3CJ fl. 
P:).$2 14.C'.25 45 •. fJfJ !. 6.JJ!J f3. 
?;.S8 14 .0'.25 3.U .JJ:J 2.fJD fJ. 
SL O\..' 14Z.25 6 ~ •• ,G;J 2fJ. ff.CJ z. 
\./ARN Ir-G - STOP TIM'.:: OF MOc.E THAN ~:OUR 

;\L L 242.55 lf:f. rJ,CJ 2 .!iH'J fJ. 
SLO\.J 2.e'5. 35 3,:r. fJfJ 6.0fJ 0. 

END OF DELAYISTOP) TiHES ~OR SCHED~~ED TRA!N2 

rm TE s 
1. TRAIN WILL STOP ~OR AT LEAST TH~ RAHDOM:ZCD STOP TIME A N □ WILL NOT 

LEAVE BEFORE THE EA~~IEST DEPA ~T T!ME 
2. o~·HER ENTRIES AS FOR GROUPS 
3 . Et. R LI E S T D E PAR Tll t~ C: T HI!: NOT I MF L EM EN TE D 



HEADWAYS BY SW!TCH AND CLASS 
=============~~==~=====-==== 

~PHD S'.I! TC H HEft.DIJAV 
Cl_,0.S$ MIL F.,C,GE <Hrn ) 

- - - -· - - -------
S [ G i i~ N ! r~ G o:: H ~ ;l.D~1.:l. 'i' OVi:f'. rn:S 8Y S\.IITCH 

T i·IOP;,:C'2 278.5.0' l:i '[' (J 
TH v:c :; C:.05 27G '5 r;· 6. J',i) 
THOFR.: i :J 2 78. 5 .0' s .c:.r 
THOru::r:3 273,:if1 8 • .U.\1 
TH•)P1-' \.'.':: 2 2:59. 15 b .1.~ :~: 
T i :Oi: ' :'/.C S 239. 15 G • _r·.'.t 
THOF F:'.' 10' Z:59, , -'0 g. ('( ,/ 
, H OF l' \./ 1 2 25 :I. 15 8 . J' fj 

E~D OF HEADWAY ov:RIDES 6V SWI,CH 

NOH.S 
1. TH!::SE HEA~ '/AV OVC:R!DE Ti-IE SPF.:2 CLASS HEl,D\.JAYS APP~ IED AT ALL S\.JITCHES 



r 

SPEED 
CL /\ SS 

SLOW ORDER HE ADWAY S BY SWITCH AND CLAS S 
•== ===~~-============================~ 

S\.': TCi-i 
MILE."-GE 

HEADWAY 
(MI il) 

E.EGil.'-l!NG 0;' SLO\/ ORD:R HEAD'..//\\' OVEiUDES BY SWITCH 

END C~ SLOW ORDER HEADWAY OVERIDES SY SWITCH 

NOT:'. S 
'-'~FAU!.. T SLO\,/ ORDrn HE ,C., DW,vs ARE REGULAR H::AD~/AVS - AFTER OVEF:IDES. 

~ l'I TR ! E S Iii TH I S T .L\ 13 L E O \/ E ''?.I [) E THE S;:; DE r .l, ULT S . 
2. CLASS OF ALL.EAST OR WEST CAUSES ALL,ALL ~AST OR A~L WEST TO HAVE 

THE SPECIFIE9 SLOW onDER HEADVAY AT THIS SWITCH. 



H .AS:< c,ur .. ~GE s 

D::SC?. IPTION 5 E GI 1; 
HO'J~ 

B~GINN!NG OF OUTAGES 

2 4. fJD 
78 .!JJ 
34. :.rn 

EN.J OF OLITtl.GES 3 v( 

NOTES 

DUP.ATION 
HC:URS 

1 2 . :).'J 
4 • fJ[j 

E,. fJ iJ 

1 

Rl:PEAT 
lNT. 

1 
1 

- 1-· 

N0M. Wl:ST TRACK 
RE~EATS NI~EAGE 

1 ~ s.cr 
1 ~ !.~i__,__S-S J 
1 25.0'. 55 

/ L/o 

1. 0~TAGE~ SPECI~IEJ WILL RE?EAT AT REPEAT J~T(DAYSl UP TO THE NUMCER 
RC:PEATS. 

2. THE TRACK GIVEN SHO~LD BE NO~T. SOUT, MAIN , ALL OR SID 
IF THE!'.E At. :: M'J'?.:: TH..!:,rl ;WU TR.~.C: :< S IT CA'.~ JE THE TR.~.CI< HUMBER. 

3. -,r:E \,'EST i·l!LEAG~: IS ·:H.!-T OF TH!:. S\/ITCH TO THE \-JEST OF T'E AFFECHD 
LI Nf'. . 

~- THE DU~ATJG~ IS NUT RESTR!CTED TO 2t Hours. FOR LONG OU7A~~s SPECIFY 
A LOI•;:; DUF.,;~ ,I~- ;,; . DO 1:0T REPEP.T /l, SHORTER OUTft,GE. 

\ _j JO . 



I -

SLOW ORDERS 

t.Al-iE BEGIN Dll::!P.TIO(l ,.✓ EST EAST SP::ED 
IPH 

TRAC < 
HOUR HOU~S MILEAGE MIL:OAGE 

3EG!NNING 0~ SLOW O~~ERS 

so . 1 44.fJ:J 12.!JiJ 
:;o. z W.fJa 24.HZ 
S0.3 24.IJZ 12. ;JJJ 

::Nu OF SLO\J ORDERS 

NOTES 
1. N~ME IS 4 CHA~AC 
2. TRACK MUST GE S? 

SL OW ORD E F. S N ~ V 
3. THERE IS NO F~OV 
4. T~E MODEL DOES~ 

.\ '..LNJ FOR ACC:OL 
COi'IPE!,SAEu 3Y 

51.P..~ 4 8. PJ$3 zrr. rrn 
1Z3.5.0' 1v.9g is.foe 

~6.50' 46.5/J 1 fL ,"I/3 

ERS AND IS MANDATORY 
CIFI:::O AS MAill,ALL,NORT OR SOUT 
r APPtV TO SIDINGS 

M.~ 1 N 
MA!N 
1-i .l. I il 

SIOI, FOR .11.UTOM,'\TICALLV REPEATING 5 
TADD TH~ TRAI~ LENGTH TC SLOU ORJ 
,z;; T!ON 01{ DECE!..ERATIO,I DELAYS. THI 
~CREASING THE LENGTH OF TH~ TSO. 

OW O::l.DERS. 
RS, tlOR DOES IT 

CM BE 



TRACE 

BEGTN HOUR 
RE t,L 

z. 

SEGlN HOl'~ 

DUR.II.TI ON 
REAL 

168./JIJ 

DUR A':"I ON 

9EGINNING OF TRACE INT~RVALS 

END OF TRACE INTERVA~S 

INDEX.1 IND: i<. 2 

NOH 
!ND :'.X 1 
INDEX 2 

l=SJMPLE EV::iH SU:-,jflr\RY, 2=-l+LINEUPS, 3"2+QUEUE OF Tr./\IN:; 
CONYflOLS THE At10IJNT OF THE DISPATUING DECI :~IONS AND P.EAS•:'INS 

RIJ~ PARAMETERS AND OFTIONS 

~EA9I~G PAR AME1'ERS ~NJ OPTIONS 
S'T AT I ST IC S S rn ;:, T TIM':: = 'J 9 9 . !J.'J 
:•:r'\X. !_ENGTH OF SHl'JLATIO~I" 10'.IH.i 
COMF !DENCE HiTE. ,~ VA:... = • 1.0 
CHOICE OF rANDJM N~MSER STREAM" 1,85 
OPTIMISE MEETS -YES 
TAl( F INTO ACO:OllllT TOT.~.L ['ELAY -NO 
OVERTAKES -Yc.S 
HOLD OUTAGES FO~ TRAINS ALREADY ON LINE -YES 
LIST \./OP,:< FILC: -1;0 
PRINT FRONT l~G REPO?TS -YE~ 
TRAIN TIMES DU ~IN~ ?~OT -~O 



f 

r,~ 
27. ::i J 27-3.0' S47S 2!J p 2a16 2876 8 8 s 999999 I 
26.E .3' t65iJ S48 s 41420 fJ fiJ 8 s 8 1 8 • ,_ 2f 

1868 S49S 21 ? 6;J44 SSH fJ ./J s 999999 
17,3Z 1 72/J S 5.ff s 4 I 4 2.0' I.1 [1 f,3 -~ r:r 

9.3.0' 93.0' ~31S 22 p E, 1J44 6.0' 4 4 f3 fJ s 28.~'fj 
8 • fJfJ 8£if3 :;52 s 4 I 4 2!J (,f fJ ;:J s {:J 



-

LIN K O,; TA COMPUTED AMD/OR OVERIDDE:N 
-----------------------------------

S\..'ITCH T~UE NAME TRAC K LEMGTH SID I NG NORTH SOU,Y CP.OSS SIDING 
MPOST DIST TO E MAlrl Lc:NGTH LENGTH LENGTH OVER WEIGHT 
------ - --- - -~- - ------ ------ ------ ------ ------
278. 5.0' 2785.0' ~ 11.JT RM D 48548 ff 48548 48548 X JJ 
~ 59. I 5 26915 S2 s 4142.0' fJ JJ {J s (J 
251.15 26115 S3Sl p 60'44 6iHl r; fi1 s 999999 
259.85 2S935 "' ._ .... s 4142.0' xJ Ii! fJ s £( 

251.85 25185 SSS2 p 6.0'44 6.044 .0' ~ s 9999~9 
:s,'J.55 25.C-55 SG s 4i42.0' fr .0' fJ s J3 
2..: 2. 55 2.12 3 5 S7S3 p 6,H4 6Z4t- Ii! ,(J s 999999 
2..!1.25 24i 2 5 S8 s 4142.0' JiJ fl fJ s (J 
233.25 23325 ~: :; S4 p 6 ,J 44 6fl44 yJ ,(3 s 999999 
2 31 . 95 23!95 s 1fJ s 4142.0' £1 fJ 0 s Ii! 
223.95 223-?5 Sl D T2 D 55148 fr S5148 55148 s lo 
213.35 21335 Sl2 s 4142£! ff a li1 s Ii! 
2.a5.:.s 2.C'S:35 (• 1., ~ .... ..; .. , 5 p 6 .J44 6.0'44 fl .0' s 999999 
2J4 .z,5 2 .J ..:55 Sl 4 s 4 1 4 20 fJ Ii! fJ s lo 
19 5 . .C5 1 9 ~ .i::- o ~: ! 5$ 5 p 6 ;:r44 6.0'H h fJ s 999999 
194.75 194 '7 5 ~- j 5 s 4142.0' fiJ !3 .0 s fl 
!85.75 18675 Sl7S 7 p 6fJ44 604J. {:) fJ s 999999 
185.45 185..: 5 ~; 1 8 s 41-12/J fr fl ;._,f s Ii! 
I 7 7. ~ 5 177 JS $ 1 gs 8 p G.'J4!, 6iJ4 l [,J {J s 999999 
175. I 5 175!5 s 2.C' s 4 I 4 2.0' D fJ !iJ s fJ 
l. 63. I 5 16315 S2!9 T3 D 76260 fl 76268 75258 s f3 
153. f,5 15255 S22X ov D 69 HJ4 fJ 6 9 4.0' &. 59.;04 EN fJ 
1413'.25 14 .C-2 5 S: 3~., lT~M T 974.0' ff fJ fi1 X JJ 
133.25 13S25 ~: 2 4 E ITRM s 41684 (J fJ iJ s Ii! 
l 3.J. 2JJ 13.CZ.'3' ~:::: 5 S g p o !J44 6f:7H [:J .O' s 999999 
1Z8.9JJ 128S!J S25 s 41420' f.f [:J CJ s J3 
12.J'. SJ 12 £!9 .0' ~:27 S 1 f3 p 6 .:J44 6/3'.) .'. .<J .G' s 999999 
1 ! 9. 63 l 1 9 E..cr S28 s 4 I 4 2.0' fJ [:J fJ s J3 
111.ffJ 1 11 Gff S29S 1 I p 6 .'J 4 4 6.0'44 0 fJ s 999999 
1 ! r.;. 3B' 1 1.0':? JJ S3.J s 4 I 4 2.0 f.r .0' ,J s Ii! 
l;J2. 3.0 l.0'23 i..; :":3 1 S 12 p 6 .-J 4 4 60' 4 4 .CJ fJ s 999999 
1£1 . [;•J 10' l •J' ,; S32 s 4142.iJ fJ fJ J s JJ 

9 3 . . f:'0' 9 3 G'!J ~· 3 2 S l 3J p 6344 6044 fJ Ii! s 999999 
9 ! . -;;:; 917.0' ~; 3 ,1 s 4 I .! 2 .0' ff f3 fJ s JJ 
J3.70 837>.:J' S35i> 14 p 6 .3'44 6.e.•.t JJ a s 999999 
8:2. t.Cf 82 t,C' S35 s 41422 f.r a fJ s Ii! 
74. 4Z 74HJ' S37 S 15 r fi .-J 44 6.0'44 [J fJ s 999999 
73. UJ 7 31 iJ ~:38 s 4!42fl' fif fJ fJ s .O' 
c 5. ! ;,J 6 51 ff S3SS 16 p 6J44 6.G'4 l Ii! f1 s 999999 
c:: .. ('1 . .... .... ~. \_ : _ • 63 0.fJ 54,0· s 41 .!,Z{J f3 fJ f3 s ff 
55,8 '.J 55 8 ;)' S .1 l S ; 7 p 62 44 60'4' f3 fJ s 999999 
!.: 4. s::.r 5-45.0' s .• 2 s 41 ~ 2/iJ ;.r f:J {J s .0' 
45.513 4 6 :; .':f ~; ., 3 S 18 p f.JJ44 6JJ4 L Ii! z s 999999 
~ 3. 2.J 4~2 ,J S-H s 4142.0' fr .0' fJ s f:J 
37.20 37 ::..:r Si5S 1 9 p 6 .J 44 6D4~- fJ fJ s 399£99 
35.9.o 35% s., s s 4~582 f.'. fJ :J s fJ 

Cr:Nlcvl"--6 s-rJ,<',.., Le,vrf4 · 
Hf J 'I(' G, ~ f~ I J ' - f;:2r1 •/0 

[( fV. S~vt~~ HfJ - S.Sv.-,(i:,,/i 

~t- ~3 ~ g-1- C) 6,r:J#F7 r-
( 37, '20 - 3-G . Cf lJ 5,?.c-0 - -=-r? 

........... 
Co ,gr;. 4 



";RAIN_ DAJA _FROM_ THE_ TPS _FILES 

SPEED DIR. -TPS TY?E '.J: p LE~1GTH GROS~ TR.A IL H!G AV CAR mu rv. 
CLASS COL R,:.'\ TI 0 ( FT l TOl~S TONS \.IE I GHT ~~UNITS ------ ------ -- ------ ------ ------
,r!OP :'.\EJ2 p • 21r 1525 l 5.0't. 1 1 ~.0' 7f3. /JfJ 2.5 
THOi: r:EJ3'5 ,, 

• 5.0' 5949 449,J 39iJ5 53. J3'fJ 3. 0' .. -
-I HOF RE 1.0' 6 F l.IJfJ 5898 597,e; 558.0' 6.0'. /JfiJ 2. 0' 
Tt-lUF UE!3'3 6 IJ • 2 /J 5 0 .0' 4 36 f:JI:.' 282.0' 3 ·J. fHJ 4 • .0' 
TnOP A'wf3 2 2 1 F • :. ff !525 15 /H 1 12.i 7!J. fW 2.5 
TilOE X\.J.G' 5 2 2 E • 5ff 5949 4-19 .tl 39JJ5 55. /J{iJ 3 .fl 
TLfQF R \✓ 1 fJ 2 6 F 1. . rrn 5:!98 59 7.Z 558.0' 6:J . .0'fiJ 2. JJ 
T~OF U~/ 12 2 1.0· u 1 • 2.'J 5934 14431:f 1365.0' 1 3.'J . .0'/.J 4. f1 



SEGMENT 

FROM TO 

2, 3 • s.cr 1 4.CJ. 2 3 
139.25 S'3.13J'J 

93.ff.J fJ. 

TRAFFIC VOL UM£ 

NO TRAINS DAILY 

EASTL!OUND 

l l 
1 1 
l.C:1 

'wE SHOIJND 

9 
9 
8 

ANNUAL GROSS TONSIM) 

EASTBOUilD 

15.47 
15.47 
1 5 • .0' 1 

'w:C:STBOIJND 

2.cr. 9 3 
213.93 
W.53 



C A N A D I A H H A T I O N A L R A I L W A V S 
R O U T E C A P A C I T V M O D E L 

VERSION OF O~T. 14,1981 

'JEMONSTRATION 

ERROR COUNT s . B 
WARNING COUNT= 2 

.SIMULATIO~ WILL RUN FOR 1.0 DAYS 

O?TIONS IN EFFECT FOR THIS RUN: LOPT OVER HGLD OUTAGES 

"O COMMANDS FOR THIS SIMULATION RUN 

INPUT COMPLETED 

USING BATCH SIZE OF 9 TRAINS 



OUTAGE TIES IS COMMENCING ON LINK 6 AT 34.BB HOURS 

OLITAGE SID180UT ON TRACK 2 OF LINK 43 ENDING AT 36.BIJ HOURS 

SYSTEM STATUS .C.T 1. 5.0' DA VS 

LINK 6 s ALL TRJ!.CKS OUT OF SERVICE 
LINK 32 s XD67 <E-GO -ON 1 ) 
LINK 39 p UK75 HJ-GO -ON 2) I 

\ 
LINK 41 p FI 13 <t-FOR -ON 2) PASl < ~/-HEAD-ON 1 ) 
LINK 45 p FI22 CE-FOR -OM 1 ) 
LINK 46 s UK76 ('.J-GO -ON 1 ) 

THERE ARE 2 TRAINS WAITING TO GO \JEST ON THE FIRST SUBDIVISION 

AVERAGE DELAY PER TRAIN SO FAR 1.14 HOURS 

HJ.BB. MPH SLOW ORDER ON S\.JITCH AT MILEAGE 46.5.0' ENDING AT 36 .Enrnfi! 
PASl IS AHEAD OF UK74 WHICH ATTEMPTED TO RELEASE 

TRAIN PASl RELEASED BY FIX.TERMINAL.a AT 38.16 

INTTRM TERMINAL FULL: PASI BYPASSIHG OUTAGE CHECK AT 38.16 HOURS 

TRAIN PASl HAS ALREADY BEEN DISPATCHED TO LINK 22 

OUTAGE TIES O" TRACK 99 OF LINK 6 ENDING AT 4.0'. BB HOURS 

B~GINNING 28.BB MPH SLOW ORDER - SO.l ON TRACK 1 BETWEEN MILEAGES 51.BfiJAND 48 .fiJB AT TIME 44.BBBB HOURS 

ENDING IS.BB M?H SLOW ORDER - S0.2 ON TRACK BETWEEN MILEAGES 123.58 AND 122.9ff AT TIME 44.BBffB HOURS 

SYSTEM STATUS AT 2.BfiJ DAYS 

LINK 11 D UB79 <E-GO -ON ll 

AVERAGE DELAY PER TRAIN SO FAR 1.89 HOURS 

ENDING ZPf.B16 MPH SLO\J ORDER - so. 1 ON TRACK 1 BETWEEN MILEAGES 51.BfiJAND 48 .16!3 AT TIME 56 .!3/iJfiJfiJ HOURS 

SYSTEM STA1JS AT 2. 516 D.~ VS 

LINK 11 D XDB5 <W-GO -ON 2) 
LI NI( ~8 s Pf ~ 1 (\J-GO -ON 1 ) 
LJNI: 3.0' s FIJ4 < '.J-GO -otl l ) 
LIN< 33 p UK89 (\J-GO -ON 1 ) 



LINK 44 S XD82 < E-GO -ON 1 ) 

AVERAGE DELAY PER TRAIN so FAP.. I. 69 HOUr.s 

SYSTEM STATUS AT 3.BB DAYS 

LINK ' s IJB91 (E:..Go -ON 1 ) 
LINK 6 s FI 3 <E-GO -ON 1 ) 
LINK lB s FI 3.0 < ',I-GO -ON 1 ) I 
LINK 2, s FI 12 <E-GO -ON 1 ) I 

AVERAGE DELAY PER TRAIN SO FAR 1.56 HOU RS 

OUTAGE PBll ON LINK 22 DELAYED AT 78.fJJiJ HOURS 

OUTAG.E P811 ON LINK 22 DELAYED AT 78.BB HOURS 

OUTAGE PBll ON LINK 22 DELAYED AT 78 . .0'1 HOURS 

OUTAGE PBll ON LINK 22 DELAYED AT n: . s2 HOURS 

OUTAGE PBll OH LINK 22 DELAYED AT n : .aG HOURS 

OUTAGE P811 ON LINK 22 OELAVED AT 7E: • .fJ6 HOLIP-S 

OUTAGE PBll ON LINK 22 i)[LAYED AT 7 :i. 12 HOURS 

OUTAGE PB 11 ON LINK 22 DELAYED AT 7f.. 13 HOURS 

OUTAGE PBll 01• LINK 22 DELAYED AT 78. 13 HOURS 

OUTAGE PBll ON LINK 22 D[LAVED AT 78 . 14 HOURS 

OUTAGE P811 ON LINK 22 DELAYED AT 7E:. 1 G HOURS 

OUTAGE PBll ON LINK 22 DELAYED AT 78. 17 HOIJRS 

OUTAGE P811 ON LINK 22 DELAYED AT 78. 17 HOURS 



OUTAGE P811 IS COMMENCING ON LINK 22 AT 78.18 HOURS 

OUTAGE P811 ON TRACK 2 OF LINK 22 ENDil'IG AT 82 . .0'.lJ HOURS 

SYSTEM STATUS AT 3.5.0' DAYS 

LINK 21 D Fl17 <E-GO -ON 1 ) 
LINK 24 s PASl (\.I-GO -ON 1 ) 
LINK 29 p XD94 (E-GO -ON 1 ) 
LINK 34 s FI 9 <E-GO -ON 1 ) 
LINK 43 p FI18 <E-GO -ON 1 ) 
LINK 48 s FI 8 <E-GO -ON 1 ) 

AVERAGE DELAY PER TRAIN SO FAR 1.55 HOURS 

SYSTEM STATUS AT 4 . £:JJ DAYS 

AVERAGE DELAY PER TRAIN SO FAR 1.46 HOURS 

SYSTEM STATUS AT 4.5.0' DAYS 

LINK 18 s XD 9 (\.I-GO -ON 1 ) 
LINK 38 s PASZ <E-GO -ON 1 ) 
LINK H s :<D 6 <E-GO -ON 1 ) 
LINK 5.0' s FI 5 (E-GO -Otl 1 ) 

AVERAGE DELAY PER TRAIN SO FAR 1.41 HOIJRS 

SYSTEM STATUS AT 5 . 8.0' DAYS 

LINK 18 S UB13 <E-GO -ON 1 ) 
LINK U S FI 4 <E-GO -ON 1 ) 

AVERAGE DELAY PER TRAIN SO FAR 1.32 llOURS 

TIME• 5.27 TRAINS= S9 AVG. DELAY 1.3.'1 
SYSTEM STATUS AT 5.5.0' DAYS 

LINK .. s Fll9 <E-GO -ON 1 ) 
LINK 6 s UK24 < \.I-GO -ON 1 ) 
LINK 8 s XD19 (\./-GO -ON 1 ) 
LINK 1.0' s Fl25 CE-GO -ON 1 ) 
LINK 21 D UB25 CE-GO -ON 1 ) 



LIN!( 22 D FI 7 CE-GO -ON 1 ) 
LINK 32 s FAS2 CE-GO -ON 1 ) 
LINK 33 p f 147 (\J-FOR -ON 2) 
LINK 38 s XD16 CE-GO -ON 1 ) 
LINK 45 p fl32 < IJ-GO -ON 1 ) 
LINK SB s UK26 (\J-GO -ON 1 ) 

AVERAGE DELAY PER TRAIN SO FAR 1.3.0' HOURS 

SYSTEM STATUS AT 6.88 DAYS 

AVERAGE DELAY PER TRAIN SO FAit 1.25 HOURS 

SYSTEM STATUS .t,T 6.5.0' DAYS 

L!NK 11 0 Fl39 < IJ-GO -ON 2) 
LINK ,22 D Fl43 {\J-GO -ON 2) 
LINK 38 s PAS2 <E-GO -ON 1 ) 
LINK 42 s )(03.0' <E-GO -OM 1 ) 
LINK 46 s UB38 CE-GO -ON 1 ) 

AVERAGE DELAY PER TRAIN SO FAR 1.23 HOURS 

168.D'BBB PLOT ENDS 
PLOT COMPLETED AT 168 . .0'.0'!3'.0' HOURS 

SUMMARY OF TRAINS GENERATED FOR \./EEK 2 
••ac&:=z================================ 

DAV XDE5 XD\./5 FI E.0' F I\J.0' UBE3 UK\./2 
1 B B 4 7 0 fJ 
2 B B 6 2 H B 
3 B B 1 2 B fJ 
4 B B 5 3 /1f H 
5 B B 1 2 fJ B 
6 B B 9 2 l,J fJ 
7 B .0' 2 3 fJ B 

SYSTEM STATUS AT 7.B.0' DAYS 

LINK 11 D UB39 <E-GO -ON l ) 

AVERAGE DELAY PER TRAIN SO FAR 

SYSTEM STATUS AT 7.5B DAYS 

LINK 1 D FI81 (\./-GO -ON 2l 
LINK 4 S F 172 < \J-GO -ON 1 ) 

1. 2.0' HOURS 

I 
\ 



; IK lB s FI 5', iE-GJ -Otl 1 ) 
1 lK 14 s FI 8', '. \./-G :i -ON 1 ) 
HK 18 s U3 I ( E-G :i -ON 1 ) 
I llK 21 D FI 6 ,i (E-GiJ -ON l J XD94 C'.1-G:J -·ON 2 > 
!HK . 49 p X::J91 (E-GO -OM l J 

THERE ARE 2 TRAINS WAITING TO GO EAST ON THE SECOND SUl3DIVISION 

AVERAGE DELAY PER TRAIN SO FAR 1. 17 HOURS 

TRAIN PAS2 RELEASED BY ~IX.TcRMINAL.a AT 18.IL 33 
SYSTEM STATUS AT 8.fiHJ l•AVS 

I.INK 16 S FI86 CW-GO -ON l l 
LINK 48 S SLO\./ CE-GO -OM l l 

AVERAGE DELAY PER TRAIN SO FAR l. 19 HOIJRS 

S\'STE°M STATUS AT 8. Sff DAYS 

LINK 12 s XDUJ (W-GO :-ON 1 ) 
LINK 36 s XD 7 CE-GO -ON l J 
LINK 51 p XD 6 CE-GO -Otl l l 
LINK 52 s UB14 CE-GO -ON l ) 

,WE RAGE DELAY PER TRAIN SO FAR 1. 18 HOURS 

SYSTEM STATUS AT 9. fiJJJ DAYS 

LINK 1 D Fl71 (\.I-GO -ON 2) 
LINK 25 P FI64 CE-GO -ON l ) 

AVERAGE DELAY f'ER TRAIN SO FArt 1. 15 HOI.IRS 

SYSTEM STATUS .t\T 9.5/iJ DA .t'S 

LINK 6 s )(022 CIJ-GO -ON I l 
I.INK 21 D PASl (\.I-GO -ON 2) 

LINK 24 s UB27 <E-GO -OM 1 ) 
LINK 46 s XD19 CE.-GO -ON 1 ) 

AVERAGE DELAY PER TRAIN SO FAR 1. 13 HOURS 



SCHEDULED TRAINS \JITH INTERNAL TRAIN IDENTIFICATION 
------- ·· -------------------------------------------

SCHEDULE ,, 
3 4 5 6 7 8 9 UJ ,_ 

--------
PASl .0 71 86 98 0 B g liJ 211 223 
PAS9 56 72 87 99 11.0" 12.0" 134 195 212 224 
PA$2 57 B g fiJ 1 1 1 121 135 196 B .H 
PASS 58 73 88 100 112 122 136 197 213 225 
PAS4 59 B liJ B g ~ fJ 19 !3 B ff 

SLOW 6.0" .0" Ji! .0" fJ JJ 8 199 li1 .0" 



SUMMARY STATISTICS FOR TRAINS ON THE FIRST SUBDIVISION 

GROUP TRAINS 
------------

GROUP ORIG AVERAGE MAX RUNNING AVERAGE AVERAGE AVERAGE AVF.:PAGE MAX AVERAGE NUMBER 
SPEED RUNNING iWNMING TIME SCHEDULED OFFLINE ONLINE TOTAL TOTAL SPEED OF 
CLASS DEST TIME TIM!:: STD OEV DELAY DELAY DELAY DELAY DEL.!\Y (MPIP TRAINS 

------- ------- ------- ------- ------- ------- ------- ------- -------- -------

XDES THOEXE.0'5 1-53 2.45 3.36 .29 8. ..0'1 .26 .27 1 . 18 56.33 I 27 
XD\15 THOEX\./.0'5 53- 1 2.65 6 . .0'5 .74 fl. . 15 .25 . 4.0' 3.8H 52.23 27 
F IE8 THOFRE UJ 1-53 3.64 6.64 .72 .0'. • 1 1 .63 . 74 3.75 37.98 36 
F I\J.0' THOFR\JlB 53- 1 3.45 .4.67 .52 fJ. B . . 5.0' . 5.fJ 1. 73 4H.H6 29 
UBE3 THOFUE.0'3 1-53 3.1'6 5.8B .94 /if. . 1 7 .56 .72 3.47 45. 19 19 
Ul<W2 THOFU\.112 53- 1 3. 8.(J Hr.24 1. 77 fJ. .45 . 51 .96 7.39 36.37 15 

* THE FOLLOWING AGGREGATE STATISTICS EXCLUDE TRAINS THAT ENTER OR LEAVE THE SUBDIVISION AT JUNCTIONS. 

EASTBOUND AGGREGATE 3. 12 6.64 .fl9 .49 .58 3.75 82 
\./ESTBOUND AGGREGATE 3.22 1/iJ. 24 . 15 . 41 .56 7.39 71 

------- ------- ------- ------- ------
GR'AND AGGREGATE 3. 16 . 12 .45 .57 153 

SCHEDULE TRAINS 
---------------

S(:HED ORIG AVERAGE MAX RUNNING AVERAGE AVERAGE AVERAGE AVERAGE MAX AVERAGE NUMBER 
SPEED RUNIIING ~UNNING TIME SCHEDULED OFF LINE ONLINE TOTAL TOTAL SP EEO OF 
CLASS DEST TIME TIME STD DEV DEUl.Y DELAY DELAY DEL.AV DELAY < Mf'H > TRAHlS 

------- ------- ------- ------- ------- ------- ------- ------- ------- -------

PASI THOPA\JtJ2 53- 1 2.B2 2.84 . 41 . 1 7 . 11 .28 . 4.0' I. 22 68.56 5 
PAS9 THOPAW.0'2 33- 1 I. 93 2. 1.0' . .0'8 . 18 g . . 31 . 31 .48 71. 62 lfl 
FAS2 THOPAE.0'2 1-53 2. 21 3. 19 .57 . 18 IL . 61 . 61 I. 59 62.54 4 
PASS THOPAEB2 1-33 1. 92 2.29 . 15 . 18 .Bl . 3.0' . 31 .69 72. 16 1.0' 
PAS4 THOPAE.0'2 1-33 1. 78 1.81 . .0'3 . 14 fl • . 13 . 18 .20 77.71 2 
SLOW THOFRElB 1-53 4 . .08 4. 13 . .0'5 . !12 {L 1. 18 1. 18 1. 23 33 . 88 2 

* THE FOLLOWING AGGREGATt STATISTICS EXCLUDE TRAINS THAT ENTER OR LEAVE THE SUBDIVISION AT JUNCTIONS. 

EASTBOUND AGGREGATE 2.21 4.13 .Bl .45 .46 1.59 1 8 
IJESTBOUHO AGGREGATE 1. 96 2.84 . .0'4 . 3.0 . 34 1.22 15 

------- ------- ------- ------- ------
GRAND AGGREGATE 2 . .09 .82 .38 . 41 33 

* THE FOLLO\JING STATISTICS INCLU[IE JUNCTION TRAINS: 
* DELAY/TRAIN-MILE DOES ~OT INCLllDE SCHEDULED DELft:'I'. 

DELAY PER TRAIN MILE FOR EASTBOUND TRAINS .~.0'374 HOURS 
DELAY PER TRAIN MILE FOR IJESTBOUND TRAINS .fl8355 HOURS 

---------
DELAY PER TRAIN MILE FOR ALL TRAINS : . .0'8365 HOURS 

1-o/ERAGE SPEED FOR EASTBOUND TRAINS : 46.84 MPH 



AVERAGE SPEED FOR WESTBOUND TRAINS 

AVERAGE srEEO FOR ALL TRAINS : 

46 • .0'9 

46.49 

MPH 

MPH 



SUMMAR~ STATISTICS FOR TRAINS ON Th~ SECOND SUBDIVISION 

GROUP TRAINS 
------------

GROUP ORIG AVERAGE MAX RUNNING AVERAGE AVERAGE AVERAGE AVERAGE MAX AVEP.AGE NUMBER 
SPEED RUNNING P-UNNING TIM:: SCHEDULED OFFLI ~E ONLINE TOTAL TOTAL SPEED OF 
CLASS DEST TIME TIME STD DEV DELAY DELAY DELP. Y DEL,~Y DELAY <MPH) TRAINS 

------- ------- ------- ------- ------- ------- ------- ------- ------- -------

XDES THOEXE.0'5 1-53 2.71 3.88 .39 fJ. . .0'3 .44 . 4 7 1. 63 5.1:f. 92 I 28 
XDWS THOEX\./.0'5 53- 1 2.49 3.55 .34 e. . 1.0' . 2.0' . 31 1. 36 5S.52 27 
FI E.0' THOFREl.0 1-53 3.71 5. 11 .55 .0'. .86 . 7.0' .76 2. 16 37.3.0' 39 
F IW!J THOFRWl.0' 53- 1 3.54 5. 13 .58 ~- . 18 .46 .64 2.24 39 . .04 29 
UBE3 THOFUE.0'3 1-53 3 . .0'8 4.58 .56 .0'. . .0'4 .64 .68 2. 19 44.90 19 
UKW2 THOFUW12 53- 1 3. 7 i 4.99 .67 liJ. .24 .68 .92 2.2.0' 37.27 16 

* THE FOLLOWING AGGREGATE STATISTICS EXCLUDE TRAINS THAT ENTER OR LEAVE THE SUBDIVISIOtl AT JUNCTIONS. 

EASTBOUND AGGREGATE 3.25 5. 11 . .85 . 6.0' .65 2. 19 86 
WESTBOUND AGGREGATE 3. 18 5. 13 . 1 7 . 41 .58 2.24 72 

------- ------- ------- ------- ------
GR.AND AGGREGATE 3.22 . 1.0' .52 .62 158 

SCHEDULE TRAINS 
---------------

SCHED ORIG AVERAGE MAX RUNNING AVERAGE AVERAGE AVERAGE AVERAGE MAX AVERAGE NUMBER 
SPEED RUNNING RUNNING TIME SCHEDULED OFFLINE ONLINE TOTAL TOTAL SPEED OF 
CLASS DEST TIME TIME STil DEV DELAY DELAY DELAY DELAY DELAY (MPH> TRAINS 

------- ------- ------- ------- ------- ------- ------- ----·--- ------- -------

PASl THOPAW.82 53- 1 2. 32 2.8.0' .38 fL . .0'6 .66 .72 1 . 19 59.67 5 
f'AS9 THOPAW.0'2 33- 1 .65 .87 . 13 yJ. . .0' 1 . 13 . 14 .36 69. 11 1.0' 
PAS2 THOPAE.82 1-53 l.E5 2 . .0'ff . 12 fJ. . .0'3 . 19 r· . _.:, .38 74.92 4 
PASS THOPAE.0'2 1-33 .68 1 . .0 4 . 1 7 /if. ..0'3 • JJ7 • 1.0' .47 66.92 1.0' 
PAS4 THOPAE.E12 1-33 .72 .75 • fi13 fl. /if • . 14 . 14 • 18 6 3 . .00' 2 
SLOW THOFREI.0' 1-53 3 . .0'1 '.3 • .0'6 . .0'6 .0'. kl • .1J6 .06 . 12 4 f, • .00' 2 

.. THE FOLLO\.IING AGGREGATE STATISTICS i:XCLUIJE TRAINS THAT ENTER OR LEAVE THE SUBDIVISION AT JUNCTIONS. 

EASTBOUND AGGREGATE 2.23 3 • .0'6 • .82 . 15 . 1 7 .38 6 
WESTBOUND AGGREGATE 2. 32 2.8.0' . f16 .66 .72 1. 19 5 

---- --- ------- ------- ------- ------
GRAND AGGREGATE 2.27 . .0'4 .38 .42 1 1 

* THE FOLLOWING STATISTICS INCLUDE JUNCTION TRAINS: .. DELAY/ T:' AI N-MIL E DOES NOT INCLUDE SCHEDULED DELA',' . 

DELAY PER TR.'i IN MILE FOR EASTBOUND TRAINS , 0.0'437 HOURS 
DELAY PER TRATN MILE FOR WESTBUUNO TRAitlS . .0'.0'421 HOURS 

---------
DELAY PER TRAIN MILE FOR ALL TRAHIS : . fJ.0'4 3.0' HOURS 

AVERAGE SPEED FOR EASTBOUND TRAI~S : 44. 11 MPH 



AVERAGE SPE ·: D FOR WEST£OUND TRAINS 

AVERAGE SF'E ,, D FOR ALL TRAINS : 

44 .86 

44. 45 

MPH 

MPH 



LINK \JESTERll -~p 

PLANT PERFOR~ANCE - FIRST 

AVG DELAY ON MAIN 
< IN HOURS/DAV!· 

AVG DELAY IN SIDINGS 
< l H HOURS/DAY) 

AVERAGE DAILY, DELAY EAST301.JND AT WTRM TERMINAL: .81 HOURS/DAV 

278.5.0' .22 fJ. 
269. 15 .0B £r. 
261.15 B. . 21 
259.85 . f/3 ff. 
251. 85 B. . 14 
253.55 .BB fJ. 
242.55 fiJ. . 18 
241.25 .f!fiJ £1. 
233.25 !J. .23 
231.95 • IJfiJ fJ. 
223 . 95 • 7JJ ff. 
213.35 .B6 fiJ. 
2.0'5 •. 35 fiJ. . 16 
2.0'4 • .0'5 .!:JfrJ fJ. 
196.85 fiJ. .23 
194.75 • fJfiJ ff. 
186.75 fiJ. . 21 
185.45 .fiJZ P1. 
177. 45 JI. . 38 
176.15 .BB ff. 
168.15 .14 £1. 
153.55 • IJfJ fJ. 

AVERAGE DAIL V DELAY WES TB.JUND AT INTTRM TERMINAL: 1.19 HOURS/DAV 

I I 

I . 



LINK \olESTERN Ml' 

PLANT PERFORMA~CE - SECOND 

AVG DELAY ON MAIN 
( IN HOURS/DAV l 

AVG DELAY IN SIDINGS 
( 1H HOURS/DAV l 

AVERAGE DAILY DELAY EASTBOUND AT INTTRM TERMINAL: 

f; . 138.25 
13.0'.2.0' 
128.9.0' 
12.0. 9.0' 
119. 6.0' 
111. 6.0' 
11.0'. 3.0' 
l/J2.3B 
lJH.fJB 
93.H 
91. 7.0' 
83. 78 
82 •. 4.0' 
74 .".HJ 
73. 1.0' 
65.1.0' 
63.818 
55.88 
54.5.0' 
46.58 
45.2.0' 
37.28 
35.9.0' 
27.3.0' 
26.6.0' 
18.68 
17.Jlif 

9.3.0' 
8.JJB 

.88 
g. 

• M!J 
fiJ. 

.B.0' 
B. 

• JJfl 
fJ. 

.cm 
RI. 

• fhJ 
B. 

• fJfJ 
B. 

. ffZ 
fiJ. 

• .0'.~ 
fiJ. 

.fJ3 
JJ. 

• .0'3 
fL 

• 0RJ 
fiJ. 

• IJ.0' 
fJ. 

• .0' 1 
0. 

• fJf5 

• .08 
.0 . 

.22 
JT. 

.27 
£1. 

. 19 
fJ. 

.22 
fJ • 

. 16 
fiJ • 

.22 
fJ • 

. 14 
8 . 

.29 
fJ. 

.29 
fJ • 

. 81 
ff • 

.84 
fJ • 
ff. 
kJ. 
JT. 
fl . 

.4.0' HOURS/DAV 

AVERAGE DAILY DELAY ~ESTBOUND AT ETRM TERMINAL: 

4.57 

1.32 HOURS/DAV 

ONLINE TOTALS 1. 25 



NAME 

\./TRM 
INTTRM 
ETRM 

CAPACITY 

EAST \./EST ALL 

5 
2 
8 

B 
3 
6 

5 
4 
6 

TERMINAL STATISTICS 

AVERAGE NO. 
Of TRAINS 

E 1J ALL 

• I! fiJ. .B 
. 4 . 4 • 9 

fiJ. • 1 • 1 

MAXIMUM NO. 
OF TRAINS 

E \./ ALL 

3 
4 
8 

8 
4 
3 

3 
6 
3 

STANDARD 
DEVIATION 

E IJ Al L 

• 3 
.6 

B. 

!If • 

.7 
• 3 

. 3 
1.8 

.3 

AVERAGE 
\./AIT TIME 
EAST \.JEST 

. 64 

. .04 
8. 

8 . 
. 13 
• 4fJ 

MAXIMUM 
WAIT TIME 
EAST \JEST 

3.87 B . 
.56 6.68 

fiJ. . BS 

STMID.A.RD 
DEVIATION 
EJ\ST WEST 

1.lB 
.89 

B . 

B . 
• B 1 
.26 



OCCUPANCY DISTRIBUTION FOR WTRM TERMINAL 

NO. OF TRAIHS X OF TIME CUMULATIVE ¾ r. OF TIME CUMULATIVE ~ r. OF TIME CUMULATIVE r. 
IN TERMINAL EAST EO:JNDS EAST BOUNDS \JEST BOLINDS \./EST BOUNDS ALL TPArns ALL TRAINS 

------------- ----------- ------------ ----------- ------------ ---------- ------------, 

B 98.29 98.29 18.0' . fJfJ HHJ.ffB 98.29 98.29 
1 . 4 1 98.70 • 41 98.70 I 

l 
2 .95 99.65 9.-.: 99.65 
3 .35 1.£.lJ ./HJ .35 1.0'.0'. fr.0' 



DISTRIBUTION OF DELAYS TO EASTBOUND TRAINS AT WTRM 

TIME IN TERMINAL NO. OF TRAINS 

5 
g. • 17 ********* 

.17 - .33 

.33 - .5.0 
• 5£1 - • 6 7 
.67 - .8:? 
.83 - 1 . fJB 

1 .BB - 1. 17 .,,. 
1. 17 - 1. 33 
1.33 - I.SB 
1.58 - 1.67 
1.67 - 1.83 
1 • 8 3 - 2 • {J/J 
2 .HB - 2 .17 
2.17 - 2.33 
2,33' - 2.58 
2.5.0' - 2.67 
2.67 - 2.83 
2.83 - 3.HB * 
3.DB - 3 . 17 * 

EACH '*' REPRESENTS 1 TRAIN<S>. 

THE MEDIAN OF 12 TRAINS IS APPROXIMATELY .111 HOURS 

TERMINAL 

I ' 



OCCUP~NCV DISTRIBUTION FOR INTTRM TERMINAL 

NO. OF TRAINS X OF TIM'.: CUMULATIVE X ¾ OF TIME CUMULATIVE X ., OF TIME CUMULATIVE X lo 

IN TERMINAL EAST BOUNDS EAST BOUNDS WEST oOLHIDS \./EST !30UNDS ALL TRA ms ALL TRAINS 
------------- ----------- ------------ ----------- ------·------ ---------- ------------. 

B 63 • .0'8 63 . .0'8 65.52 65.52 44.35 44.35 
1 31.13 94.21 26.55 92 . .0'7 32.25 76.61 
2 5.26 99.48 6.32 98.39 16. 77 93 . 37 
3 .38 99.85 1 . 61 l.0'£J .£JO 5. 18 98. !j5 
.4 . 14 1/JJJ. £Ji} 1. 21 99 . 77 
5 . 18 99.95 
6 .05 1£Jxi. Im 

' I 



~IiT PIBUTION OF DELAY~ TO E/STBO UND TRAINS AT INTTRM TERMINAL 

TIME IN TERMINAL NO. OF HAINS 

5 1.0' 15 20 25 3fl 35 4.0' 45 5JJ 55 68 65 7H 75 8.0' 85 9.0' 
.0' • 

. 17 -

.33 -

.5.0' -

.17 *-~••********•****************~**********************•******~•******* ft ***************•*****
1 

.33 ****•** 
• 5.0' * 

* .67 

EACH '*' REPRESENTS 1 TRAIN(Sl. 

THE MEDIAN OF 1.0'.0' TRAINS IS APPROXIMATELY • .0'92 .HOURS 



DISTRIBUTION or DELA -~ TO WESTBOUND TRAINS AT INTTRM TERP.UNAL 

TIME IN TERMitlAL NO. OF HAINS 

5 1.0' 15 2.0' 25 30' 35 4,0 45 5.e 55 GB 65 7JJ 75 8.0' 
B. .33 ************* * ******************** * **** 9 * *********~***************************** * *** 

• 33 - • 67 * 
.67 - 1.8.0' 

1 .HfJ - 1 . 33 
1.33 - 1.67 
1.67 - 2.88 
Z.f:H - 2.33 
2.33 - 2.67 
2 • 6 7 - 3 • H.0' 
3.BS - 3.33 
3.33 - 3 . 67 
3.67 - ,.ss * 
4.BH - 4.33 
4.33 - 4.67 
4. 67 - 5 .H.0' 
5.HH 5.33 
5.33 - 5.67 
5.67 - 6 . .0'fJ 
6.8B - 6.33 
6.33 - 6.67 
6.67 - 6.83 * 

EACH ••• REPRESENTS 1 TRAIN<SJ. 

THE MEDIAN OF 87 TRAINS IS APPROXIMATELY .DSG HOURS 



OCCUPANCY DISTRIBUTION FOR ETRM TERMINAL 

NO. OF TRAINS X OF TIME CUMULATIVE ¾ ., OF TIME CUMULATIVE X ., OF TIME CUMULATIVE % ,. ,. 
IN TERMIUAL EAST BOUNliS EAST BOUNDS \JEST BOUNDS \.JEST BOUNDS ALL TRA ms ALL TRAINS 

------------- ----------- ----- --- ·---- ----- - -- - -- ------ ---- -- ---------- ------------: 
8 urn.1rn l.0'£1'. f;JIJ 95.54 95 . 54 95.54 95.54 
1 3.58 99. 12 3 . 53 99 . 12 
2 . 7 4 99 . 86 .74 99 . 86 
3 . 14 1.0'.0' .0.0' . 14 10'.0'. 00 



DISTRIBUTION OF DELAYS TO VESTBOUND TRAINS AT ETRM TERMINAL 
------------------------------------~---------------------·-----

TIME IN TERMINAL 110. OF TRAINS 

5 
B • .17 ***'***** 

. 17 - .33 ****** 

.33 - • 5.0' **** 

.SB - .67 ******* 

.67 - .83 ***** 

.83 - l.BB .., 

EACH '*' REPRESENTS 1 TRAIN(Sl. 

THE MEDIAN OF 31 TRAINS lS APPROXIMATELY .375 HOURS 

\ 
I 



CRE~ STATI~TICS FOR T~E FIRST SUBDIVISION 

SEGMENT RUNNING 
TIMES IN HOURS OF 

8 TO 1 ----------
1 TO 2 ----------
2 TO 3 ----------
3 TO 4 ----------
4 TO 5 ----------
5 TO 6 ----------
6 TO 7 ----------
7 TO 8 ----------
8 TO 9 ----------
9 TO 18 ----------

18 TO 11 ----------

NO. 
TRAINS OF 

B -------
26 -------
84 -------
58 -------
14 -------

1 -· - - -· ·- - -
2 --- -----
li:'1 -------
IJ -------
li:'1 -------
1 -------

NUMBER OF TRAINS ANALYZED: 186 

X 
TRAltlS 

IL 
13.98 
45. 16 
31.18 

7.53 
.54 

1..0'8 
li:'1. 
B. 
fJ. 

.54 

CUM X 
OF TRAINS 

---------------- M. 
---------------- 13.98 
---------------- 59.14 
---------------- 9a.32 
---------------- 97.85 
---------------- 98.39 
---------------- 99.46 
---------------- 99.46 
---------------- 99.46 
---------------- 99.46 
---------------- 18~.DB 



CR[~ STATISTICS FOR THE SECOHO SllBOIVISION 

SEGMENT RUNNING NO. X CUM¾ 
TIMES IN HOURS OF TRAINS OF TRAINS OF TRAINS 

B TO 1 -- -------- 21 ------- 113'.99 ---------------- lB.99 
1 TO 2 --- ------·- 6 ------- 3. 14 ---------------- 14.14 
2 TO 3 ---------- 71 ------- ';)7 .17 
3 TO 4 ---------- 711 - - ----- 35.65 

---------------- 51.31 
---------------- 87.96 I I 

4 TO 5 ---------- 21 ---- --- 10.99 ---------------- 98.95 
5 TO 6 ---------- 2 ------- 1..0'5 ---------------- 102.D.0' 

NUMBER OF TRAINS ANALYZED: 191 



DAILY STATISTICS 

DISTRIBUTION OF AVERAGE DELAY BY DAVS 
DcLAY INTERVAL NUMBER OF 

IN MINUTF.S DAYS 
28.B TO 30.0 1 
3B.B TO 40.0 B 
4fl.B TO 58.3 0 
5~.D TO 68.8 3 
68.B TO 78.8 2 
78.B TO 80.D l 
80.B TO 98.8 ff 
99.B TO 100.8 D 

1ZB.B TO 110.8 ff 
110.~ TO 120.8 1 



MF.ET STATISTICS FOR PASSING LINKS ON THE FIRST 

A~ERAGE NUMBER OF MEETS PER DISPATCHING SHIFT= 5.77 

DISTRIBUTION OF AVERAGE HEETS PER SHIFT 
MEETS PER NUMBER % CUM X 

SHIFTS OF SHIFTS OF SHIFTS OF SHIFTS 
1 TO 5 18 ---------- 69.23 ---------- 69.23 
6 TO 18 ----~ 3 ---------- 11.54 ---------- 80.77 

11 TO 15 2 ---------- 7.69 ---------- O8.4G 
16 TO 28 1 ---------- 3.85 ---------- 92.31 
21 TO 25 8 ---------- D. ---------- 92.31 
26 TO 38 2 ---------- 7.69 ----------108.00 

SUBDIVISION 



MEET STATISTICS FOR PASSING LINKS ON THE SECOND SUBDIVISION 

AVERAGE NUMBER OF MEETS PER DISPATCHING SHIFT 7.08 

DISTRIBUTION OF AVERAGE M~ETS PER SHIFT 
MEETS PER NUMBER % CUM% 

SHIFTS OF SHIFTS OF SHIFTS OF SHIFTS 
I TO 5 11 ---------- 42.31 ---------- 42.31 
6 TO lB 7 ---------- 25.92 ---------- 69.23 

11 TO 15 3 ---------- 11.54 ---------- 88.77 
16 TO 28 5 ---------- 19.23 ----------IDB.BB 



DISTRIBUTION OF DELAYS FOR THE FIRST 

TOTAL DELAY <HOURS> NO. OF EASTBOUND TRAINS 

B. .25 
.25 - .SB 
.5.0' - .75 
. 75 - 1.JJB 

l.~Ii - 1.25 
1. 25 - 1. 5.0' 
1.5.0' - 1.75 
1.75 - 2.BB 
z.aJ - 2.25 
2.25 - 2.5B 
2.5.0' - 2.75 
2.75 - 3.fJ.0' 
3.BB - 3.25 
3.25 - 3.5B 
3.5.(J - 3.75 
3.7!;i - 4.8B 
4.BB - 4.25 
4.25 - 4.5.0' 
4.5.0' - 4.75 
4.75 - 5.BB 
5.88 - 5.25 
5.25 - 5.5.0' 
5.58 - 5.75 
5.75 - 6 . . 0'.0' 
6 . .iJB - 6.25 
6.25 - 6.5.0' 
6.5.0' - 6.75 
6.75 - 7.B.0' 
7.88 - 7.25 
7.25 - 7.SB 

5 l.lJ 15 2f! 25 3.ff 35 40' 
EEEEEEEEEEEEEE[lEEEEEEEEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEEEEEEEf~EE 
HHEEEEEEEEEE 
E EEEEE 
HE 
EEEE 
EE 
EE 
fE 

E 
E 

EACH 'E' REPRESENTS 1 TRAIN<S>. 

THE MED IAN C'F 188 TRAINS JS APPROXIMATELY .337 HOURS 

SJJ!lDJVJSJON 

I 
I 



DIST~JBUTJO" OF DELAYS FOR THE FIRST SUBDIVISION 

TOTAL DELAY <HO~RS) NO. OF WESTBOUND TRAINS 

B. 
.SB -

1 . fJiJ -
1.5.8 -
Z.f!k! -
2.SB -
3,8£1 -
3.5.8 -
4. fjff -
4. 5.0' -
5.f4.8 -
5,5£( -
6.BfJ -
6.5.0' -
7.H.8 -

• 5.8 
l..lJ.0' 
1.5.0' 
2. fJ.0' 
2. 5.0' 
3 .Hff 
3. 5.0' 
4 . fd,'J 
4.59 
s .,rn 
5.SH 
6.I1H 
6.5H 
7 .t:JfiJ 
7 .SB 

5 lH 15 2.8 25 3Y 35 4g 45 SH 55 fifiJ 
.J\.J'.J',.f\J'v/1,.l\.!',/1,J',J\.JVW\N'./WW\J\.l~/',J\-IWW\..IWWWWW\.'l✓IMN\.f\J~/\/w 1,JW',1\NW\.Jw "-.M~IWWWW\J 

'w ~i\-i ',I\NW\JWWWt,i~/~JW 
',1\./\l\.lW 
',I\J'w 

\J 

EACH ·•w• REPRESENTS 1 TRAJN(S). 

THE MEDIAN OF 85 TRAINS IS APPROXIMATELY .239 HOURS 

( 



DISTRICUTION or DELAYS FOR THE FI~ST SUBDIVISION 

TOTAL DELAY <HOURS) TOTAL NO. OF TRAINS 

fl. 
.25 -
• 5f.-f -
.75 -

1 .JJ.iJ -
1.25 -
1. 5f1 
1. 75 -
2 .e!d -
2.25 -
2. Sfl 
2.75 -
3. fJf.f -
3.25 -
3.5(1 -
3.75 -
4 . . fJliJ -
4.25 -
4.5.0' -
4.75 -
5 . kr.0' -
5.25 -
5. 5.0' -
5.75 -
6. fJf.J -
6.25 -
6. 5{J -
6.75 -
7 . .t?;;:r -
7.25 -

.25 

.!HJ 

.75 
1..0'.0' 
1.25 
1.5.0' 
1.75 
2 .0fJ 
2 .. 25 
2. 5.0' 
2.75 
3 . !!fJ 
3.25 
3.52' 
3.75 
4.HH 
4.25 
4.50 
4.75 
5 . .0-.0' 
5.25 
5 .5.0' 
5.75 
6 .fJ.0' 
6.25 
6.5.0' 
6.75 
7.00 
7.25 
7. 5ff 

5 10 15 28 25 3S 35 4B 45 58 55 6~ 65 78 75 88 85 
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTiTTTTTTTTTTTTTTTTTTTTTTTTTTTT 
TITTTTTlTTTTTTJTTTTTlTTTTTTTTTTTTTTTfl 
TTTTTTTTTTTTTTTTTTTTT 
TTTTTTTTTTTTTTT 
_TTTTTTT 
TTTTT 
TTTTT 
TT 
TT 

T 
T 
T 

T 

!:ACH 'T' RErRESENTS 1 TF'.AlfHSJ. 

THE MED IAN OF 186 TRAINS IS A?PROXIMATELY .239 HOURS 



JISTRIBUTIOtt OF ~ELAVS FOR THE SECOND 

TOTAL DEL~V <HOURS) NO. Of EASTBOUND TRAINS 

B , 
.25 -
• 5.0' -
.75 -

l ,BfJ -
1.25 -
1.5.0' -
1.75 -
2 .B.f1 -

.25 

.5.0' 

.75 
I.BB 
1. 25 
1.5D 
1. 75 
2.B.0' 
2.25 

5 1.0' 15 2JJ 
EtEEEEEEEEEEEEEEEEEE~EEE 
EEEEEEEEEEEEEEEE2~EEEEE 
EEEEEEEEEEEE 
fEEEEEEEEEEEEEE 
HEEEEEE 
EEE 
HE 
EE 
EE 

EACH 'E' REPRESENTS 1 TRAINCS1. 

THE MEDIAN OF 92 TRAINS IS APPROXIMATELY .489 HOURS 

SUEDIVISION 



DISTRIBUTION OF DEL~VS FOR THE SECOND 

TOTAL DELAY (40URSI NO. OF WESTBOUND TRAINS 

B • 
. 25 -
.SH -
.75 -

1.ae -
1 . 25 -
I .SB -
1.75 -
2.JI!i1 -

.25 
• 5.0' 
.75 

1..!J.0' 
1.25 
1.5.0' 
1.75 
2 .fJB 
2.25 

5 1.0' 15 28 25 
\JW\,r.1\,1\,/WW\./WWWW\Jl,iVwWWWWW'.JVI.I 
'.l\,WWW\J'w'.IW 
\Ji·/\NWWWWWWWW 
\,I\J\.IWW\JW 
W\./\./\JWW 
\J\l\.J\I 
w 
'.1\./W 
\.1\.1 

EACH 'W' REPRESENTS I TRAIN<Sl. 

THE MEDIAN OF 77 TRAINS IS APPROXIMATELY .453 HOURS 

SUBDIVISION 

,~ 



DISTRIBUTIO" OF DELAYS FOR THE SECOND SUBDIVISION 

TOTAL DELAY <HOURS> TOTAL NO. OF TRAINS 

B. 
.25 -
.SH -
.75 -

1 . . fJfJ -
1. 25 -
1.5-'J -
1.75 -
2. fJ/J -

.25 

.5.0' 

.75 
l.x/.0' 
1.25 
1 • 5.0' 
1.75 
2. fJ/iJ 
2.25 

5 10 15 2fJ 25 3fJ 35 4~ 45 5.0' 
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 
TTTTTTTTTTTTTTTTTTTTTTTTT 
TTTTTTTTTTTTTTTTTTTTTTT 
TTTTTTTTTTTTTT 
TTTTTTT 
TTTT 
TTTTT 
TTTT 

~ACH 'T' REPRESF.NTS 1 TRAIN<Sl. 

THE MEDIAN OF 169 TRAINS IS APPROXIMATELY .479 HOURS 

- -------



EXPECT~D D~LAV AT 95¾ CONFIDENCE 

• 
• 
• 

CONVERGENCE 
C. I. \JI DTH 

SIMULATION PARAMETERS 
CONVERGENCE TRAFFIC DENSITY 
TIME(DAYS> (TRAINS/DAY> 

1.0'% OF MEAN lB. IJB 

TRAINS REMAINING IN TRANSIT 

LINK 7 P Fl82 (~-GO 
LINK .18 S U829 <E-GO 
LINK ·20 S UK28 (W-GO 

-ON ll 
-ON 1) 
-ON 1 l 

2£J.2f! 

GENERATED 
TRAitlS 

229 

LINK CLEAR SUCCEEDED lf! OIJT OF 322 TIMES OR 

TC:RMI N.~TtD 
TRAINS 

199 

3. l.0'56X 



d OF d OF ORS. s VARI ,V,JCE 
~ATCH /RATCH ()F s MF f\"J 

----- ----- -----------
}90 l 5.o73~E-01 

95 ~ 7 .FJ 1♦ 07E-03 

47 4 l.Ol07E-O~ 

23 q 1.6777E-11~ 

11 16 2.i;J435E-O?. 

11 RATCHFS SUFFJCf. 

O.QS INTERVAL ~STIMATION---RATCH METHOO 

SAMPLE MEAN= 1.10E no 

o. ➔ c; I"ITERVAL Ec:;TJl,41\TE CRITICAL 
Lll•alt:Q UPt>E~ C VALUE 

----------- ----------- ----- --------
j.hll?E-01 l.2407E 00 .446 .llq 

~.1411E-Ol }.2727E 00 .Jos .167 

i.;.nt/QE-01 t.2990E 00 .:;q5 .235 

d.4414F.:-Ol 1.3577E 00 .36? .3213 

I .~21JSE-Ol }.4J9RE 00 -.143 .4~1 

Tu µA-:,S TEST OF INf)EPE"IOENCF. AT o.o, LEVEL 
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.JI- Purpose 

This d0~umentation assumes that the user understands the capabilities 

of the Route Capacity Model CRCM) and/or has read the report filed under OR 

project no. OR73-213a. Detailed within are methods for creating and handling 

RC~: Specfiles and instructions for executing the model and maintaining 

datofile libraries. File naming conventions are also Included. 



! User Procedures 
=============== 

1.1 Preparation of Input Files 

1.1.1 TPS f1les 

For 1nformat1on concerning creation of 

TPS fil~s. s~e Ml44GG.TPS.DATA(TPCGUI □ E). 

I .1.2 Spec1f1cation file 

To ,un the Route Capacity Model ti1e user must prepare, manually,a 

Sp~cfile containing data on pl~n~. trains and ma1ntenance and some run 

parameters. This file must be on Ml4455.CCTP.CNTL(RCM<specname)) where 

(specna~e> is the user chosen n~~e for the specfile. The <specname) may 

be three characte ~s or less and the f1rst character must be alphabetic. 

To prepare this file, 

- Use srF opt1on 2, edit Ml4466.CCTP.CNTLIRCM <specname)) 

- Copy Ml44~b.CCTP.DOCUM(RCMBMASTI 

- Ignore warning mess~ges about linesize 

Continue ~~e edit session by puting your data in the tables 

- Follow the footnotes of each table (these may be deleted) 

- De not le~ve blank lines in the body of any table 

- Save 



1.1.3 Co~1r.,and file 

In addition, the user may optionally provide a c0mmand file for the RCM. 

This file, prepared manually after a simulation, can be used to force 

the mod0l to change s~me dispatching decisions. The name of this file 

is 'CCTP !5.0'3(or 4).<sp~cname).COMi·1AND'. 

The possible commands 2nd their format Is as follows:-

HOLD 
HOLD 
TRAK 

intern;;. l train id) AT (internal switch number) UNTL (time) 
intern,. l train ic'. ) AT (s1-1itch number:· FOR ( id of other train) 
intern.;, l train id) AT (s1-1itch number: NO <track number) 

for exanple : -

HOLD 
HOLD 
HOl.il 
TR.C,::. 

2 

4 

AT 
.'.IT 
AT 
AT 

7 
17 
25 
24 

UNTL 
UNTL 
FOR 
NO 

3.S 
5.S 
21 
2 

Th~se co~mands are sufficient to cause a train to wait at any switch 

or to make a particular meet/ overtake in~ chosen w2y. 

Internal train Ids are train numbers give·, in sequence when the train 

are generated. Unfortunately, it is not pos s ible to print the train ids on 

th€: plot. For scheduled trains, a ta~le Is printed at the end of the 

simulation . this tEble lists the schejule naMe and the train id give~ to this 

train on each simulation day. For all computer generated trains, the name on 

the plo~ is composed of two charac~ers from the group name followed by the 

last two digits of the train id. A rough idea of the leading digits of the 

trz in id can be obtai~~d by knowing the sequence of generation and the numb~r 

of trains per day. 



1.2 Studies consisting of several files 

Often m~ny simulations using a few different values for 3~lected 

Inputs are required, Recommended practice is to prepare one specfile 

witl1 the bas ~ data a~d run the Route Capacity Model foregrounj (see 

1.3.2) to check the data. Other files can then be prepared by copying 

anci editing the base cEse. This task is greatly simplified If you know 

how to program the PF-~eys (SPF option 8.31. The set of specfiles 

should, if possible, ~~~e the same first character in their name. A 

s•ngle execution of the cl ist RCMaRUN allows you to submit all of the 

specflles in the set, ~ummary output for tho s0t is consolidated on~ 

study file. 



1.3 Job execution 

The Ro~te Capactty Model consists of two SIMSCRIPT II.5 programs:-

Thc front-end program checks the Specfile for data errors, performs 

ttning calculattons and passes a 11ork ftle of re~ormatted and expanded 

data to the simul~tion program. 

The stmulation program reads the work f 'ile and performs the line 

simulation. 

The system makes use of the program 025GPLOT to produce a string-line 

plot of the simulated trains. 

The clists described below initi~te execution of the relevant programs. 

1.3.1 Background subnission 

The cli~t RCMBRUN is used to sub~it background runs 

(front-end.simulation and plot) of one or more specfiles. 

M~ny options are available to the us~r. defaults have been est~bl ished 

for most of them and are selected by ~itting enter in response to the 

The clist commences by asking for the name of a studyfile thus 

* STUDVFILE NAME 
MUST BE 4 CH~R OR LESS. FIR~T 3 NOT EQUAL TO ANY SPECFILE 

l*=GENERALi ===> 

The name <study> is used to consolidate a summary version of the 

ou~put, this is useful when many sin1lar runs are required for a 

p1rtic~lar study eg. different siding spacings. If you are not 

interes~ecl in this summary, select ti10 default - the name geheral. 

When I name other than general is entered, the summary output is 

automatic~lly lizted on R~MOT~8 and saved on 



Ml4466.CCTP.DOCUM(RCMI<study)) by the job CCTPZ<job> where (job> is the 

- first three characters of <study>. Also a 11st of the specnames in the 

study is saved on CCTP306.(study ). SPECLIST - this list can be used 

iater by th~ cl 1sts RCMCAN,RCMSTORE,RCMRETR,RCMEDIT and by RCMBRUN 

i ~-::: e: 1 f . 

* STUDY TITLE C in 'quotes' l 

The title entered here is written on the study file. 

* PRODUCTION RUN 1•/YI === > 

Use:-,· s should normally .select the default (V} here, this selects the 

p ro duc~ion versions of both prcgrams and deletes all the work files 

when ~he job is complete. Selection of N 3llows override of any of the 

cobove. 

' * YOUR NAHE ===> 

Ent e r your name as tt Is to appear on the output. 

* DEPARTMENT (*=RESEA RCH/LP/DEV I ===> 

Tr.e: resr-~nse ~o this question determines the account and budget code 

accor~lng to transportation planning standards. 

* PRIORITY C*=B=FREE,7=SLOW.9=EXPEN~IVE> ===> 

Enter the prlo,lty for your Job. 

* JOB CLASS (*=A/QI ===> 

Generally, the default CLASS A is appropriate. For short simulations 

known to ta~e le~s than 15 seconds of CPU time class Q ~ay be 

selec'.:.~d. 

* PRINTER (*=DISK/LOCAL/REMOTES/.,. l ===> 



The default here sends the job output to the R-q~eue on disk. This 

is suitable for large studies when the summary output is all that 

is usuzily required. The individual simulation outputs can be 

browsed or printed local using SPF option 3.8. The user is 

respon~ible for deleting unwanted output from the R-queue by the 

Clist RCMCAN. 

For individual studies, where all of the simulation output Is 

required, select either local or remotes. 

PLOTTE~ ( *=LOCAL/15/NON~> ===> 

Select the plotter for the string-line plot. 

* POST SIMULATION ANALYSIS ? (*=N/Y) ===> 

A postpr0cessor bat c h mean3 program may be run. 

Thi5 concludes the information which is common to each of the 

si~ulations in a study. The Clist now echos all of the 

above on a new sc~een for verification. After you hit enter 

the screen clears again to per~it you to enter the names of the 

spacfiles that are to be r~n. 

SPECFILES TO BE SUBMITTED 

(HIT ENTER TO ENDI 
IF YOU WANT TO USE AN OLD LIST OF SPECFILES, 

ENTER THE WO~D STUDY FO~ THE FIRST ONE 

* SPECFILE ===> 

Generally, enter th~ ( specname >s one at z time . Hit enter to terminate 

the 11st. The exception allowed here is that if you h~ve an old 

(study> containing the list you ~ay re-use the speclist, thus 

avoiding retyping - in this case type the word STUDY and you will be 

pro~pte~ for the name of the old study. 



The following screen is now displayed and you may leave 

* BUSY SUBMITTING JOBS * 
* GO Al,/AY * 
** * * * * ~ * * * * * * * 
PREP.~R!rlG JCL 

As each (specname> ls prepared and submitted the screen clears and 
displays the follo~ing:-

* BUSY SUBMITTING JOBS * 
* GO AWAY * 
** * * * * * * *. * * ~ * 
SUBMITTING SPECFILE <specname> 

The name of the job submitted is CCTPZ(specname > . 

Finally, the job which lists and stores the consolidgted summary output 

CCTPZ(job> ls submitted and the screen dis?lays 

*** E~~ OF RCMBRUN ••• 

1.3.2 Foreground 

The clist RCMFRUN runs the front-~nd program and / or the simulation 

1n f~reground mode. The Clist commences by as k ing for the study file 1n 

the same way as RCMBRUN. Again Production run= y selects the production 

ve1-sion of both programs. tle xi:, the name of th-: Specfile to be run is 

requested thus: 

* SPECFILE NAME === > 

The Clist continues by asking whether you want to run the front-end 

R L1 i : F RO~:, E N D ( * = Y / N } === > 

Normall y. th ~ user will select the default, ye~ . 



The following messages are now displayed: 

E~STBOUND TPS : <name of eastbound tps file > 
~ESTBOUND TPS : (name of westbound tps file > 
PE~FORMING hLLOCATION S FOR FaONY EN) 
fRONT END BEGINNIHG : 

Ne xt, th e output of the front-end appe~rs on tne screen, follo~ed by 

F~0NT END COMPLETEO: 
HIT EHTER TO CONTINUE 
RUN SIMULATION (Y OR NJ ===> 

A response of N will terminate the Clist, Y will run the simulation 

in foresrourd mode. The output may be taken directly to the screen or 

m~y be saved on a TSO dataset by the resF0nse to the next question: 

OUTPUT ON THE SCREE~ CY OR NJ=== > 

The following messages indicate ~orma1 operation of the Clist:-

U:. I NG 8LAN:< COMf1AllD FILE 
tt,ODEL BEGINNING: 
MOJEL COMPLETED : 
OUTPUT FOR PLOTTING P~OGRAM IS 0~ 'CCTPDB3. ( specname).PLOT' 
TUIIN Til-1i::S OUTPUT IS Otl 'CCTP.Ofr3,(specname>.TIMES ' 
SIMULATION OUTPUT IS ON 'CCTPBS3.<s?ecname),OUTPUT' 

*** E~!!.J OF RCHFF.UN "'** 

If the screen was not selected for the simulation output, the output can 

now be bro~sed on CCTFBZ3.(spec~ame> .OUTP~T. 

Files CCTPBE2.(specname>.PLOTIPS?EC/TIMES/~ ELAY/WORK are nlso saved 

and may be browsed. These files are not normally of interest to the user; 

the system documentation contains det3ils of their contents. 

A plot of the trains simulated can now be o~t~ined by running the 

Clist P.CMPLOT, 

1.4 Job cancellation 

When he~vy use Is made of t he s1stem, It is very important that you 



~ancel old output on the R-queue. 

Tht, cl i$l ROlCAN request!' <s'.:.udy> and then busies itself dcleti11g 

th~ output and files associated with each of the <sp~cname>s on the 

ftl~ CCTfBS6. ( study).SPECLIST. 

ThtE Clist cmn also be used to cancel jobs of a study that were 

erroneously submitted. 

Since CCTPBD6.(study>.~PECLIST ts a TSO dataset, a problem 

arises when jobs submitted on Friday are to be cancelled on Monday. 

See 1.6.3 

l.~ Editing a s:t of files 

Suppose that you have a set of s~ecfiles in which you want to make the 

same mi~or alteration eg. change the traffic volume 

One possibility i~ to program the PF-keys and edit the files one at a 

time. 

A more efficient method, for a large number of files, is as follows:-

- Copy the clist RCMZ~IT to RCM Cii ) EJ, where ti are your two initials 

(RCMEDIT is a model cltst which changes trains per day. 98 to 6Dl 

- Edit the clist RCMCI i)ED to your requirements 

be careful that the find and change commands that you write 

uniquely id~n t ify the fields that you want to change 

- Test out your new clist with one data file 

- P.ur, your c.1ist with all your f1les 

note : the list may be typed or may refer to an old <study> 

- C~ea•~up: delete your .:list (Sr'F 3.11 

1.6 Library maintenance 



1. E. 1 Storage of inactive specf 11 es on panva let 

When a study 1s complete, pleas e do not leave a large number of files 
on Ml4L66.cctp.CNTL. Proceed as follo~s:-

- Delete f i les that Ere very similar to others. 

- P-u:i the c. 11 st RCMSTORE 

This asks you for your 1nitlals- ". ii>, and a list of specf1les 

no~e : the 11st ma y be typed or ma y refer to an old ( study ) . 

Files .CNTL(RCMspecnamel ore ~opied to PPAN I RCM < i 1) (specname)) 

- Check th~t the fil~5 are on ?PAN 

- Delete the files from .CNTL 

1 .6.2 Retrieval of files from Panvalet 

The cllst. RCMRETR reverses . RCMS,OR.E. It uses your initials and a li$l 

of specfiles. 

Check that yo~r files have been moved. Do not forget to make the f i le 

Inactive on Panvalet. 

1.6.3 Backup of studylists on the week-end 

The cl ists RCMBRUN, RCMCAN, ~CM~DIT, RCMSTORE and RCMRETR can all run 

refer to the <specname >s submitted by an old <study ). All e xcept 

P..Ct·i·:AN .:an also use a list which is typed In at run time. 

~nfortunately the dataset CCTPr05. <study).SPECLIST which holds the 

studyl ist do~·s not survive tlte w·:•?k-end cle~nuo of TSO datasets. If 

your 1 i!:'ts are 10119 yell may save them on Friday on .CNTL or .PPAN .and 

retrieu~ them on Monday. Do not forget to delete them from .CNTL or 

.PPAN after retrieval. 



I .6.4 Consolidation o~ output on Ml4466.CCTP.DOCUM 

~a~h submission with RCMSRU~ with studyname oth8r than GENERAL 

a~tomatically saves the summary output on 

Mlt466.CCTP.DOCUM(RCMlstudyn~me). If several of these belong together 

th€y may be consolidated by going Into edit mode and c0pylng one onto 

the end of another then deleting the unwanted member. Please delete 

summary output that you no longer require. 



2 Naming conventions 

2. l Fi 1 es 

2.!.1 Mi446u.CCTP.CNTL 

Specfiles - RCM <s?ecname) <specname > is three characters or less, 
the first one being alphabetic 

Ot~er eg. st;Jdyl ists, JCL 
-RC:1-1 ( 11> <any ) ( 11> ?. re yo;Jr initl3ls 

(L ny> less than three charz=ters 

2.1.2 M14l56.CCTP.DOCUM 

Documentation - RCMB <do c> <doc> is at most four characters 

eg. RCMffmast 
RC1·10"';.rns 
RCMS" ;.> lnt 
RCM.G'syst 
RCM.0 ~, roc 
RCM gf l'pr 
RCM .0" prsm 

Summ~ry output - RCMl <study ) 

2 . 1.3 MIH66.CCTP.CLST 

Ma:ter ci ist - RCM 

User c. lists - RCM <name > 

Backl.:p of u;;-er cl ; sts - RC~1 <name ) S 

Sy:tem cl i sts 

Other 

- RCMS <name ) 

- RCM ( 11) <name > 

2 .1.4 Ml446G.CCTP . PFAN 

- master specf11~ 
- tr a in packages 
- prepared plants 
- system documentation 
- user procedures 
- front-end program documentation 
- simulation program documentation 

(ii) initials of author 

Specfiies - RCM < 11> < spec name?) 

I 



- 2,2 Program naming conventions 

Al) source programs are on Ml4455.CCTP.SPAN 

All loa~ modules are ~n Ml4466.CCTP . LOAD w i th the same member name 

Front-end programs - RCMF<type > 

Simulat i on programs - ~CM3 <type > 

where (type>= PROD for production 
= BACK for back-up 
=DEV . for development 

Subroutines - RC 1•1 < i i > S U S < it>= 1nitia 1s of author> 

Other - RCl'1 0 ( name > 

2.:, Jc-b nam ·:'!S 

All job names have the form CCTPZ ( job >, wh e re <job> is described below 

Simul nti o~s - (job ) =<specname> 

Summary print - ( job >= Ftrst 3 char~cters of <study) 

Compile of front-~nd - (job >=PRG 

C0m p 1le of m~del - (job >=PRO,BAC or DEV 

File list i ng - ( jo:i >=LIS 
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