SOFTWARE FOR SPEED ON CURVES
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SOFTWARE ON "SPEED ON CURVE"

1.0
Finding out speed of a train on a newly laid curve considering constraints of cant, cant excess, cant deficiency is an activity which involves most of us engineers from time to time.  Similarly, whenever need arises to improve speed on existing curves, the calculation requires number of factors / iterations to be considered so as to find out the most optimum permissible speed considering the feasibility of changes in various parameters of the curve.  This software helps in quick solutions to all such problems in a USER-FRIENDLY environment.  

2.0
The problem of finding speed on curve is further compounded by the fact that large number of permutations and combinations of variables, complicates the calculation process.  This software takes care of all combinations for calculation of speed on horizontal curves.  The combinations are as under :

(a)
To find Maximum permissible speed and optimized cant value for unrestricted  transition length where radius is known.

(b)
To find Maximum permissible speed and optimized cant value for restricted / specified / virtual transition length where radius is known.

(c)
To find Maximum permissible speed for the specified cant value for unrestricted transition length where radius is known.

(d)
To find Maximum permissible speed for the specified cant value for restricted transition length where radius is known.

(e)
To find the minimum radius for the given sectional speed and optimized cant value for unrestricted transition length.

(f)
To find the minimum radius for the given sectional speed and optimized cant value for restricted transition length.

(g)
To find the minimum radius for the given sectional speed and specified cant value for unrestricted transition length.

(h)
To find the minimum radius for the given sectional speed and optimized cant value for restricted transition length.

3.0
A SPECIAL FEATURE of this software is that we can find out the minimum wear cant based on the weighted average speed .  The software calculates the weighted average speed based on the actual data fed for a particular section in respect to number of trains, train loads and speed of trains.  The weighted average speed so calculated is automatically used by the software for designing the curve.

[image: image5.png]ERTICAL CURVE BETWEEN Tw0 GRADIENT

NATURE GRADIENT

& RISING GRADIENT ——>FALLING GRADIENT

€ FALLING GRADIENT ——>RISING GRADIENT

/ INPUTS \
RISING GRADIENT OF O o
FALLING GRADIENT OF T
CHAINAGE AT A POINT OF INTERSECTION [7G50—— METER
ALOF FOINT OF INTERSECTION i METER
VERTICAL CURVE HAS TO BE
PROVIDED BECAUSE ALGEBRAIC
DIFFERENCE BETWEEN THE YES
GRADES IS MORE THAN 4mm/Meter
GPTIONS
GAUGE
ces e r oTHeRs
ROUTE C—
MINIMUM RADIUS 4000 M)

st | 4 5 @ 3 || Gyes| wrvi.|

RISING GRADIENT-—>FALLING GRADIENT

o 000
B 1m0
100 20
&
! 1
& B
LENGTH OF CURVE 60.
CHAIN INTERVAL = e
SNO_ CHAINAGE _LenghFromStan AL
1 970.0 0.000 99.700
2 980.0 10.000 99.788
3 1000.0 30.000 99.888
4 1020.0 50.000 99.887
5 1030.0 59.999 99.850
B MAIN MENU SAVE
HaW TO USE HELP OPEN PRINT
CALDULATOR
55| o] e |5V HFA T44am





4.0
This software is a very big help in iterative type of calculations which may take a very long time, if done manually or with calculators.  In particular cases of restricted transition length, the maximum permissible speed is found out by gradually reducing the Ca and / or  Cd  values through large number of iterations till rate of change of cant and / or  rate of change of cant deficiency is within the permissible limits.

5.0
Vertical Curves :


Besides the design of horizontals curves, the software decides, based on the input data, whether a vertical curve is required to be provided and if required, then it designs the vertical curve for chosen number of stations.  This part is often ignored while laying new lines.

6.0
Layout of Transition Length :


Often, the field engineers tend to do major approximations while laying the transition length of the curves, resulting into sudden jerks in the train movement at the entry / exit of train vehicles from the curves.  This software calculates shifts, offsets at different chainages and angles for laying with theodolites.

7.0
This software is developed by Srijan Tripathi and Yogesh Verma, IRSE Probationers, 1998 Exam Batch as a part of their project work during the training.  The project theme and other user-friendly features have been outlined and co-ordinated by Sudheer Kumar Jain, Professor (Trg.), IRICEN.


HORIZONTAL CURVE DESIGN

MAIN FORM

HORIZONTAL CURVE


This form is useful in solving all the problems related to speed on curve.  There are many parameters which govern the super elevation and the maximum permissible speed on a curve.  Based on the type of problem, many of the parameters (like cant, radius, etc.) can be known at one time and unknown at the other.  Therefore, the first task is to choose the type of problem which we want to solve.  This problem selection is done in the "OPTION SECTION" on the screen as described below.


The Screen is divided into four sections, viz.,  OPTION SECTION, CONSTANT SECTION, INPUT SECTION AND OUTPUT SECTION.

1.
Option Section :


In this section we specify the type of problem we want to solve.  There are many types of combinations possible, e.g. radius may or may not be known, transition length may or may not be restricted etc.  One has to choose the type of problem by clicking on the radio buttons corresponding to the parameters having different options.

(a)
Gauge Selection :  Select the type of gauge (BG, MG or others).  Selecting BG or MG will bring the constants from its own DATABANK in the constants section.  These constants are from the manuals and cannot be changed in the constant section.  However, if we want to feed in our own constant (Ca max, Cd max, etc.) then we will have to click on the "OTHERS" option.

(b)
Route Selection :  Select the route from the list box (Rajdhani routes, A..., etc.) and all constant will be updated based on route.

(c)
Transition Length :  We can specify weather the transition length       is known/specified/restricted or unkown/optimised. Selecting the       specified option will provide the length as specified in the INPUT and the calculation will be done with this transiion length.  However even if the desirable transition length is less than the specified transition length the output will give only the specified transition length only. To see weather the transition length specified is restrictive to the maximum permissible speed or not we will have to find out the minimum/desirable transition length by giving the other option i.e transition length optimised/unkown

d)  CANT  - We can specify weather the CANT is known/specified or         unkown/optimised. If we provide our own cant value then that will be checked in the calculations and if possible will be provided. If however restrictions are there due to Camax etc. then the restricted cant value will be provided. 

e)
CANT BASED ON WEIGHTED AVERAGE SPEED : 

        If we want to find out the minimum wear cant based on the         weighted average speed we have to click on the corresponding         button which will help us in finding out the weighted average speed and corresponding cant by feeding in the number of trains their weight and speed. Before this button is pressed make sure that the correct radius is already fed in the INPUT section. After feeding in the data in the WEIGTED AVERAGE SPEED FORM, we can directly feed the cant from their by pressing in the apply button otherwise we can note the value of cant and feed it manually also.

e) 
RADIUS :

        We can find out the minimum radius required for various options         by opting for out the unkown radius option.

2.
INPUT SECTION :


All the data which is known in the problem are fed in this section.  However, feeding of the data is to be done after the problem is selected from the option section.

HELP ON TOPICS

Radius or degree of curve:

Max. Degree of curves: 

Cant or Super Elevation :

Equilibrium Cant and Equilibrium Speed:

Maximum Cant:

Cant deficiency :

Cant excess:

Transition curve:

Rate of change of cant deficiency rcd :

Rate of change of cant rca:

Cant gradient:

Safe speed on curves:

Non-transitioned curves with cant on virtual transition:

Non-transitioned curves with no cant provided:

Length of transition in case of compound curves:

Length of transition in case of reverse curve:

Laying transition length of curve:

Curve Board:

Indication of cant  and versine on rail:

Compensation for curvature 

Check rails on curves:

Gauge widening:

Wear on outer rail of curves: 

Criteria for realignment of a curve:

Vertical curves

Length of vertical curve:
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