USERS’S MANUAL FOR TRACK PROFILING

 PROGRAMME

INSTALLATION

The programme is developed under FOXPRO Software in MS-DOS environment.  All files along with an installation programme (INSTALL.BAT)  is supplied in two 5.25” floppies of 1.2 MB capacity.  The hardware requirement for using this programme is minimum of a PC/XT with a floppy drive of 1.2 MB capacity and hard disk.  It is preferable to have the programme installed on a PC/AT with colour monitor and mouse.  A minimum hard disk space of 2 MB is required for installation.

The two floppy disks will have following files.
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Insert Disk # 1 in Drive A (FDD) and log on to drive A by giving command as follows:

C:\>A: <....’

<....’ indicates pressing Enter key.  Run the installation programme available in Disk # 1 (drive A) by entering the command.

A:\>INSTALL <.....’

The INSTALL programme creates a sub directory called VERTPROF  in C drive under root directory (obviously you will not be having a sub directory of this name in your C drive).  The `Track Surfacing’ (VERTPROF.EXE) programme supplied is a `compact EXE’ file which needs Foxpro’s support libraries to run.  The installation programme will unpack the support library files which copying to the hard disk.  The installation programme will then copy remaining files from Disk # 1 to your hard disk.  On completion of this, you will be prompted to replace Disk # 2 on drive A and to press a key.  Please do so.  Rest of the files required by the programme will now be copied.  On completion of this a message regarding completion of installation will be displayed and  you will be promoted to enter the programme name as VERTPROF for execution of programme for surfacing.  If the drive designator of your PC is different from A suitably change the INSTALL.BAT programme.

You can now remove and keep the original programme diskettes safely and work from C:\VERTPROF sub directory whenever required.  You need  not  have FOXPRO package for running this package.

PROGRAMME EXECUTION
After making C:\VERTPROF as your current directory execute the programme by entering VERTPROF against the prompt i.e. C:\VERTPROF > VERTPROF <....’ .  You are now in `MAIN’ menu of Track Surfacing Programme which appears as in Fig.1.

There are 7 options (0-6) which perform following functions.

0         -
To exit the Track Surfacing programme and to return to DOS prompt -  Always exit the programme through this to ensure complete house keeping of files.

1         -
This option is for Data management.  On selection of this option `DATA’ menu screen appears as in Fig.2 which is self explanatory regarding the data management options available.

Option 1 of `DATA’ menu is for initial data entry for a particular section.  All input data and processed data are always held on current working files.  If data of a section of track exists while this option for entering data of another section is chosen then the programme will ask you whether you want to append data to existing data.  Since your intention is to enter data of a new section answer it with `N’.  The programme will now ask you to confirm whether it can delete existing data on the current working data files.  If you confirm with `Y’ then that data is lost permanently.  Alternatively you can store the existing data to your hard disk and start data entry with a blank file. For storing existing data to a file use option no 6 MAIN menu.  The programme is designed for use to determine a proposed Rail profile for 2 types of works.

a)
Deep Screening

b)
Maintenance Surfacing

While doing data entry you will be asked whether the profiling is for Deep Screening.  Answer with `Y’, if so otherwise with `N’.  Basic data required by the programme are

i)
Existing Rail Levels (ERLO) in m at 10 m station intervals.  One of the rail shall be treated as `Datum’ rail. Preferably  the rail following the grade, to record ERLO with respect to previously established Bench Mark.

ii)
In case of profile for deep screening following additional data are also required.

a)  Existing formation Level (EFLO) in m at 10 m interval station where Rail Level have been taken.  Proper definition of formation level is essential for guidance of field staff.  In case existing formation levels are taken at longer intervals say at 30 m or 50 m stations, then enter `0’ as EFLO against 10 m stns where ever the level has not been recorded.  On completion of data entry the programme will automatically calculate the formation levels at all 10m interval stations by linear interpolation.  However, for the starting and ending stations formation level values must be entered and not as `0’.

b)  Existing track Construction depth (ETH) which is the depth from existing Rail level to bottom of existing sleeper expressed in mm (e.g.) 250.

c)
Proposed Track Construction depth (PTH) which is the depth from proposed rail level to bottom of proposed sleeper expressed in mm (e.g) 375.

d)
Proposed ballast cushion (PCU) expressed in mm (e.g) 300.

Data entry screens for b,c and d above are shown in Fig.3.

iii) 
Maximum limit of lifting and lowering of Existing Rail level.  Initially you will be asked for a global value for all stations which can be corrected/re-entered for each and every station.  These limits are entered keeping in view the maximum values by which existing rail levels can be altered.  In case a station is obligatory enter `Y’ against `obligatory station’ column in addition to maximum limit of lifting and lowering for that station.

There is no limitation on the number of stations.  The data entry may be done in more than one session. If the data entry has been done partially on a previous session you can append further data on a subsequent session.  You will be prompted and asked to confirm accordingly.

In case of data entry for a new section it is always preferable to store the existing data into hard disk and start data entry with an empty file.  Storing the current data file can be done through option 6 of MAIN menu.

If you do not wish to store the existing data and proceed with entering new data for a section you can do so by confirming that existing data can be deleted when prompted by the programme.

Under Option 2 of `DATA’ menu, you can edit the data already entered.   The screens and prompts are similar to the initial data entry screens explained above.

While entering rail level details for stations on Girder bridges, declare them as obligatory also.  Even though such stations are declared as obligatory, limits by which such stations can be lifted or lowered (by adjusting sleeper depth, etc.) can also be specified.  While working out a profile for deep screening, formations level for stations on Girder bridges shall be given by linear interpolation of formation levels on approaches or preferably enter `0’ for formation levels of all stations over girder bridges.  This is only to minimise error in calculating summary information of a profile viz. Average values of cut & fill and this does not in any way influence determining a proposed profile.

While profiling with emphasis on formation level (as explained below at *), a modified existing Rail Level (ERL) is worked out from existing formation level, proposed depth of cushion and new track construction depth.  This rail level is however controlled to be within the maximum limits of lifting and lowering permitted on existing rail level.  However, for obligatory station the modified rail level is located same as existing rail level.  It is therefore essential to declare such stations whose rail level can not be altered appreciably as in the case of girder bridges, as obligatory.

Option 3 of `DATA’ menu is for viewing the current data.  Depending upon the profiling with or without deep screening, station-wise details of existing rail level, existing formation level, existing and proposed track construction height and proposed cushion are presented for viewing.  Always check the data for correctness before proceeding to profiling.  A typical view screen is shown in Fig.4.

Option No.2 of the `MAIN’ menu is for determining a rail profile by fitting  straights and circular curves i.e. `Regular Geometry’ (RG).  This is similar to the manual work of deciding a profile on a drawing of L-section using drawing tools.  To effectively use this method a broad idea of shape of proposed profile in terms of stations between which the profile can be straight line and between which they are curves, is essential.  On selection of Option - 2 of MAIN menu `RG’ menu screen appears, as in Fig.5.

For both the options of profiling viz. 3 and 2 of MAIN menu you will be asked to select one of the following two options in case the profiling is for deep screening.

1.
To surface keeping emphasis on existing rail level as primary consideration.  In this case the proposed rail level profile will be obtained near about existing rail level profile, however, this may involve excessive deviation of the proposed formation level with respect to existing formation level.  This may result in excessive cutting of formation especially when proposed track construction depth is more than existing track construction depth and there is an increase of proposed ballast cushion than existing cushion.

2.
This option enables determining a proposed rail level with emphasis on existing formation level such that the proposed formation level is more or less near the existing formation level (thereby avoiding excessive cut and fill of the formation).  However, this may result in proposed rail level deviating away from the existing rail level.  In any case the proposed rail level will be within the specified maximum limit of lifting and lowering specified during data entry for all stations with respect to existing rail level.  Judicious selection of maximum lifts and lowering commensurate with the geometrical requirement of proposed profile will result in less trials being attempted.  This can be easily learnt by working out a couple of trials.

You are next prompted to enter chord lengths for long chord and short chord in stations units.  This formation is used only for evaluating the geometry informations of existing and proposed rail profiles. Unevenness on specified long chord and short chord are calculated on each station for every trial of a profile and presented along with summary information of maximum unevenness and standard deviation values etc., .  Generally a long chord of  8 stn units  (80 m) and  short chord of 2 stn units (20 m) can be selected.

The entire length for which proposed profile is to be determined is planned as a number of stretches.  On selection of option 2 of Main menu details of existing trial stretches will be first displayed as in Fig. 6.  You will be next asked to confirm to proceed for further trial.  When you do so option for emphasis for levelling  either with ERLO or EFLO will be asked as in  Fig 7.  The computer programme accepts starting stn and end stn for stretches, rail level information for starting and end stations of a stretch, whether the stretch is straight or curve and calculates gradient if the stretch is straight and calculates radius of curvature and exit gradient with deflection  angle if the stretch is curved.  A typical data entry screen for this is shown in Fig.8.  Curve radius is decided such that the curve is tangential to the straight at starting station.  It is therefore essential to start the first stretch as straight.  Similarly it is preferable to end the last stretch as a straight.  When a curved stretch is followed by a straight stretch the computer programme adjusts the level of stations such that the exist gradient of the curved stretch matches the straight stretch gradient within an accuracy of 0.0001.  Depending upon the rail levels chosen at start and end stations of straight stretch following a curved stretch the solution may not converge at times.  In such case the programme prompts you to abort the current trial.  You may repeat the exercise with different choices of stations forming the stretches and/or changing the rail levels at start and end stations.

After furnishing data for a stretch you have the option of proceeding to define next stretch or redoing data entry for current stretch or to exit the programme aborting the trial as in Fig.9.  Once stretch definitions are completed, the programme calculates rail level at each and every station (at 10m intervals) and present the summary information of the proposed profile in terms of maximum unevenness measured on long and short chords as well as their standard deviations as in Fig.10.  If necessary, you can view details of existing and proposed levels along with difference in levels at all stations as in Fig.11.  At the end these details are saved against a particular trial number; which can be later viewed or printed.

Deciding a profile by fitting regular geometry needs some prior knowledge of the possible proposed profile especially when too many obligatory stations are involved.  It is preferable to first judge a possible profile by chord levelling method (Option 3 of MAIN menu) and then decide the stretches for regular geometry profiling.  This could be done by examining the long chord unevenness of proposed profile worked out by chord levelling.  Stations where change of unevenness sign occurs are best locations for start and end station of stretches.  Another consideration in deciding the stretches is that all obligatory stations should form either start or end stations of stretches failing which the limitations of maximum lifting and lowering at obligatory stations will not be observed.

Option No.3 of the MAIN menu is for determining rail profile by running chords over the existing profile and improving the existing profile to desired geometrical standards.  This is a versatile method which will give improvement to existing profile in all cases without any prior knowledge of possible proposed profile.  The method is iterative and user can decide to what extent he should repeat the iterations. 

As in profiling by regular geometry in this module also to deep screening you have to decide for levelling with emphasis on existing rail level or existing formation level.  Further chord lengths for both long and short chords will have to be defined in stn .  units.

The programme next accepts input of starting station from which profiling should start as in Fig 12 and the station up to which the profiling should be done.  You are to give the length of chord to be used for profiling also.  This is given in station units length which should be a minimum of 4 (40 m) and in multiple of 4.  Longer chords will eliminate long chord unevenness but may result in excessive lifts and lowering. Shorter chord will eliminate short chord unevenness but may introduce long wave length defects.  An existing profile will have to be improved by successively running chords of varying lengths preferably from long to shortest chord.  It is recommended to start with 16 station length of chord and end with 4 station length chord.  

After every such pass of the chord the improvised profile information is presented in the form of maximum values of lift and lowering of rail levels, cut and fill of formation for deep screening along with geometry information of the profile achieved as in Fig.13.  If necessary details on station by station can also be seen as in Fig.14.  It is recommended to view details of unevenness on station by station basis to identify the stretches (starting and end stations) where unevenness values are high and do profile improvement over such stretches by running appropriate length of chord.

Many such alternatives (trial profiles) can be obtained by repeating the exercise and all of them are saved for you to make a choice from out of such trial profiles.  Alternatives could also be tried with varying values of maximum lift and lowering of rail levels.  For this change the values of lift and lowering either globally or on individual stations through edit option of DATA menu.

What should be the geometrical standards of the profile being desired will depend upon factors such as speed of train operation, dynamic characteristics of Rolling stocks, cost and feasibility of executing works (involving higher lifting/lowering of track) etc. In the absence of any specific standards of unevenness and standard deviation on long chord  say 80 m and short chord of 20 m following target values may be aimed at.

Chord Length
Max. Unevenness
    Std. Deviation of Unevenness



80 m


40 mm


20 mm


20 m


  5 mm


  2 mm

Option number 4 of the MAIN menu  is `VIEW’ menu for viewing results of all trials done for profiling of a particular section; both by regular geometry and chord levelling methods.  The menu as shown in Fig.15 and prompts are totally user friendly using which you can view the summary informations of all proposed profiles and if desired detailed informations; i.e. station by station details, for a particular profile identified through trial number.  Typical view screen is shown in Fig.16 with summary information of all chord levelled trails of a section.

On completion of viewing if desired you can extract the details of a particular trial viz. Existing levels and proposed levels of all stations to an ASCII file which could be read by drafting software (autolisp programme) to draw the profile to present a visual image (through Autocad).

An autolisp programme called `Profile’ is included in the software package which can be loaded in autocad and drawing of existing and proposed rail levels can be obtained using autocad. The drafting programme is not very sophisticated.  The objective was to present a visual indication of the profiles generated while different alternatives are being tried out.  However, an autocad user can develop further on such a drawing by suitably annotating the drawing with text informations.

Option No.5 of the main menu is `PRINT’ menu which is to get printed output of the profiles tried.  Printed output of Regular Geometry as well as Chord levelled profile can be obtained.  Both summary information of all trials as well as detailed information of a particular trial profile can be printed.  This output should serve as the basic record for field implementation of improving the profile.  The menu is totally self explanatory and the user is guided appropriately through prompts.  Typical screens of Print menu are shown in Fig.17 and 18.  A sample print out is at Annexure A.

Option No.6 of the main menu is `FILE’ menu and is for file management.  The software is designed to take details of a particular section of track on various data base files called current working files.  However, once profiling is done the data can be stored separately under a user defined file name leaving the current files empty.  Only current files are used by the programme while doing data entry, profiling, viewing and printing results.  Many such sections details can therefore be stored in hard disk under distinct file names.  However, only one file will be active at a time for operation by the programme for various options under the main menu.  The current (active) file’s name is also displayed on the main menu.  For each section’s data there are 6 different files, all being referred by same primary file name but with different extension names.  In order to help the user to maintain the hard disk with only required file `FILES’ menu option has been included.  On selection of this option screen as in Fig.19 will be displayed.

Option - 1 available within this menu is for saving the current active file through which the current data can be stored to hard disk. On completion the current active file will be indicated as `None’.  Therefore do not give the name `None’ to any of your files.

The second option of this menu enables you to select a file from the hard disk as your current file to process it under main menu.  On selection of this option you will be presented with a window as shown in Fig.20 and a highlighted bar to point to the required file and select it by pressing enter.  Escape key aborts selection option.  It is necessary to save your current active file before making a selection of new file.  You are prompted to do so in case you attempt to select a file without saving current active file.

If the selected file is for a profile with deep screening, this is indicated on the main menu along with current active file name.

Option 3 under file management menu is for deleting unwanted files.  File selection is again through a window using pointing and selection bar.  The selected file will be deleted from hard disk.

Always use the `Files’ menu for file maintenance.  Do not directly try to do this job from DOS.  You may loose important files without your knowledge.

PLOTTING A PROFILE
Under autocad’s opening menu, open a new drawing through selection 1 and name the drawing file.  In the drawing window against the command prompt enter (load “profile”).  Autocad will respond by  ‘C: Profile’ indicating that a command under the name “Profile” is available now.  Enter this (PROFILE) command.  The profile command will prompt for choice of scale.  If you simply press enter default values shown in the prompt will be used.  You are next asked to enter layer no.  If you do not give a new layer no the drawing is plotted on the current layer.  On machines with colour monitor you can choose different layer nos. To get Existing and proposed rail levels in different colours.  You can then visually appreciate the difference between the existing and proposed profiles.  Present version of the `Profile’ programme also writes the station nos. And their corresponding existing and proposed rail levels along with difference in rail levels on the drawing.  However to plot the existing and proposed formation level profiles you have to do some file deletion and renaming job under `DOS’. You can remain in Autocad and still work on DOS command by giving a command `SHELL’  and press Enter onceagain then prompted for DOS command.  Now Autocad wi;; advise you to do DOS  jobs and whenever you want to return to autocad then enter the command `EXIT’.  The DOS commands to use for getting formation profiles plotted are:

DEL levels.txt

REN forma.txt levels.txt

then exit DOS and return to Autocad by `EXIT’

Now once again give the `PROFILE’ command and this time profiles of Existing and proposed formation level will be plotted.  A typical Plot is at Annexure B.

Please remember that any solution, whether computer based or otherwise, should be checked with common sense before getting down to field implementation, at least initially till you gain confidence in the method of problem solving.
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