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About the program (Overview)
RailLab is a railway aiding design application. riiain features include the optimisation of

cant selection and detailed kinematical and geooa¢tanalysis of transitions and circular
curves. This application also allows the user tec&hf there is a risk of clearance collision
in double tracks, calculate parameters of bentows) check lateral strength of track etc.
The program allows the user to analyse any gaugshwis one of its main advantages.
RaiLab was not created to replace programs likealn®® MXRail but to deliver tools that
are essential for efficient railway design and wh&re not available in other applications.
Some functions can interact with AutoCAD, Micro&iatand InRail.

Licensed Ta: [
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Main program window
The main window gives user access to all menu camdsiaA status bar displays current track gauge,
equivalent constant, alignment transition type t ¢amsition type, speed unit and a shortcut tampeters.

&3 Railab 2010
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Menu
File

Settings

Here the user can define gauge, type of railpfilail or centreline to centreline gauge. Equililbn constant

is calculated automatically. It is also possiblelédine the type of an alignment transition, ant ¢eamsition,

as well as a length of a virtual transition. In &matical Parameters tab, user can decide on nanahl
exceptional values for basic kinematical parameféhese values can be eighter saved or later egkcall
Param-default.txt file is being imported automdhcauring every launch of the program. If, in some
program’s windows, kinematical parameters are ed@gethen they are shown with a different color:
exceeding of a normal value — orange font colocgerling of a exceptional value — red font color.

%m?\ww ‘fﬁ] & Settings
Main Parameters T FK.inematical FParameters i Paardiere TKinematical Palamelelé_
Track
G auge: 1600 mm Mame: [RailCorp
Eail i |[5oE -] Mormal Except,
; . Cant, C= |125 140 mm
Tilk of the R ail; 1:20 vi
CantDef., D= |75 a0 rim
Centerline to Centerline: 1598 i
Cant Excess. E= |75 Fila] i
E quilibrium Conzstant; 1314 i o e ’— 1— dsd
Unb. Lat. dee, -a= |- 1 mese
derk;, b= |- 1 i3
Aligrment Transition: 1EIothoid ﬂ R/Ch. of Cant, RCC= |37 155 s
Cant tranzition; {Linear ﬂ R/Ch of C. Det., RCD= |37 155 s
L e ]km.r'h LJ Cant Gradient, CG= 1000 1500 1.
Yirtual Transition: 1137 m IHPDHT SAVE ‘
Cancel | 0K | Cancel I 0K ‘




It is possible to choose a rail type that will bken into consideration for some calculations.
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Exit
Exits the application.



Cant

Precise Cant Calculator
This window is for calculating cant if a designeaick is both for passenger and freight traffic.

Main Parameters

Here the user can choose appropriate speed foenggssor freight trains as well as the horizontal
curve radius. Analysis module for freight trainsnd#e switched off if calculation is to be done for

one type of train only. The application checkshé thosen radius is not smaller than the minimum
value. The value is shown by double-clicking thaiua window.

Acceleration
The user can choose values of unbalanced accelesair use values of cant deficiency instead.

Optimisation

This module allows the user to change the percentddrain types. By clicking vmax(geom) the
program launches a window where maximum speed @inem curve can be calculated in view of
permissible acceleration and cant.

Results of Cant Calculations
Outcomes of cant calculations for passenger anghfrérains are shown here. Optimised (applied)
cant is shown as a middle value between limitmefjuality.

Transition
This module allows the user to calculate appropi@ngth of transition and cant transition as \asl|
cant gradient (it is maximum cant gradient for ioear cant transition).

Quick Calc (menu)
This option allows the user to calculate cant anddition automatically. It also routinely starte t
module of kinematical analysis.

Cant Graph (menu)
Graph showing geometrical interpretation of setectof cant. Any change in cant in the main
window results in graph change.

Export Cant to MicroStation (menu)
Generates *.txt file which can be used in Microtetat Draws cell turned according to cant value
(e.g. showing a track) and shows main geometrizdlkégnematical parameters for the given curve.

Create report (menu)
Saves detailed outcomes as *.txt file.



&4 Precise Cant Calculator

Options
CANT AHD ALIGHNMENT TRANSITION:
- Main Parameters .~ Rate of Change of Cant, mm/s e
= = = Linear Ramp Hon-Linear Ramp |
Ymax= 160 jkm.-’h R= [1400 Elm wi= {100 jkm.-’h v & BCC pem=28 ¢ REC perm=56
" RLL pam=35
- Acceleration or Cant Deficiency for Pass. Trains — - Accel. or Cant Excess for Freight Trains — wC 3
© Other ,_ L: 214.3
36 RCLC pemm
- 0B mds2
BE s el - Rate of Change of Cant Deficiency, mmis =
b
& 06 mis2 & RCD pem= [55 r——— - [EE3
0.4 més2 perm 36 ACD perm
© OB5m/s2 £ 03mis2 REDNVTIRCD(12.2m)= 7369
 D2mds2
™ 05 mds2 - i ; Ifngth::(:ant Transition, m v
mnear mp
™ 0.45 m/s2 " Other [150 i r—- (+ Normal L=Cw/00= [216.0
03w — " Permissible L=Cwf125= 1728
Aplimization: M L=Cr25= 540
™ 0.0 m¢s2 - Oplimum Cant [ Distribution [~ wmax(geom) Hon-Linear Ramp
" Cubic Parabala L=0EfC= 810
= Other 077 \m A
: (" Cosirugoidal L=0E3C= 891
~Results of Cant Calculations .~ Rate of Change of Centrifugal Acceleration, m.fsS]:n;-
A A "0 |
ied Cant should satisfy an I
|n||:3I:cl|uaIit_l,l: - 126 mm- <h< {45 mm Cploptl={217  mm Dp={zz  mm 03
ay
Optirurn Cant: 136 mm % h3s ﬁmm CHopti=[a5  mm Df= 150 mm " Dther 114 L ETyr— =475
Alignment Transition required with minimum
Assumed L= 1215 m
length L>=216m. Trarsition <- CALCULATE | CALCULATE _
Cart Gradient=1: 16000

Cant Calculator

Cant calculator that enables inputting speed viluriles per hour directly. Calculations are basadcant
deficiency or cant excess, as well as cant defigiea cant ratio and are checked for both spe¢ds ukseful
if a track should be designed for both passengeffr@imght trains (or for two operational speeds) &rcant

should satisfy these both speed conditions.

(%)

Speed for Passenger Trains
& Han krn/h

 11a47  mph

R= 2000

C+D=11.83v"2/R=[191.6  mm

Calculations

D=|52 T
D/C= |37 4

E=ﬁ41] j‘mm

=]

Speed for Freight Trains
& [120 kmn/h
€ |r45E5  mph

m

C+D=11.83+"2/R= |85.2 i

D=|-55 T
D/C=1-39 4




Curve Calculator
Simple calculator for checking deficiency, rateschnge of cant and cant deficiency, cant gradarit

deficiency to cant ratio, non-balanced latera aredion and rate of change of lateral accelerafjerk).
Exceeding of a limiting value is shown with orarggered color.

& w= |120 kmh

= |70 mphi

Radiug= |800 m

Cant= |30 Fiim
Transition= |70 i

D= W mm
RCC= 1423 s
RCD= B2 E

th= 17778
O/C= B28 4
a= W myse

s

s

CALCULATE




Kinematic Analysis

This module allows the user to do geometrical andrkatical analysis of curve and transition. Asayin

speed function can be done for the following partanse

Outcomes are shown as values of parameters ineadat as a graph. This tool can also calculatenicad

non-compensated lateral acceleration,

rate of change of non-compensated lateral accelarat
rate of change of cant,

cant deficiency,

cant deficiency/cant ratio,

rate of cant deficiency.

speed (v0) and maximum speed (V).

This module allows the user to do analysis fontjttrain and check if length of transition, asccddited for

standard rolling stock, is sufficient. Analysigsssible up to 350 kmph.

Kinematic Analysis

X

R=[1400 jfm c=[135 jfmm viik=[200 Tlkvh  Lu=[216 jfm ANALIZE

v =126 km¢h
o
W =163 kmth
a, mis2 v
5o Graph
P Scale

0 10 20 30 40 350 60 70 &0 90 100

1107120 130 140 150 (180 170 180 150 200 210 220 230 240 250 20 270 20 290 30 30 30 T0 340 30

v, kmh
|.-’-'4Iign. Tranz.: Clothoid Cant Trang.: Linear

a & D& 079 068 053 0F% 000 020 08 041 43 170 339 285 344 408 4T 544 mis2
e 0EE D&% -0F4 061 043 01 008 036 071 141 185 304 386 314 3TE 443 517 5ET .
. L —
Ww o000 002 004 005 005 004 001 004 @0 021 034 051 OF1 085 124 157 186 240 mis3
- Dol 002 005 005 DOS D02 001 OOF D6 D27 D42 DED D2 100 140 176 217 264!
RCCrop 35 68 104 138 474 208 243 B8 3.3 347 382 417 451 486 521 556 540 s
r E 1.7 52 a7 122 156 191 226 260 295 330 365 3949 434 468 503 538 5TD 60 E

D 136 132 131 108 31 b 13 3 3] 130 03 374 36T 436 637 AIG 7I0 847 Emm
& 134 137 114 04 6T kI 55 108 170 23 3T 393 481 AFG GFT RS Q00 .
. L —
RCD oo 24 62 &1 83 &6 20 56 feg 22 522 7FS  1086 1458 1895 25 3004 3633 :mmis

& 1.7 4.9 ¥z 245 e 4.7 1.2 weE 228 M5 642 0273 1264 16T0 2148 2600 32201 40571,

PRINT
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Cant Transition (Cant Ramp)

Here the user can analyse cant values and distasfithe track (twist) along cant transition. T®dule
also calculates maximum cant gradient for any lkahdant transition, i.e. linear, cubic parabolasine or
7" degree polynomial. Reports for cant values ardahia by clicking a text file icon. To achieve eagh in
a graphical window, the user needs to click onafrtbe yellow text windows.

Parameters
C= 150 mm  B=|§ m
L= 100 m
Calculate parameters for #= |5EI i‘
C,omm gradC w, mm/m max grad C
Linear: [75.0 [fEE.EF  [1.50 [1:GEE.7
Cubic Parabola: [75.0 [444 44 |2.25 [1:444 4
Cosinusoidal: [75.0 [424 41 [2.35 [1:424.4
Sinusoidal: [75.0 [33333 |29 [1:3333
For Bi-quadratic Parab.: [F50  [33333 293 [1:333.3
Tth-degree Polynomial: 750  [304.75 327 [1:304.5
hF4

x|
Linear:
Blx)=h- %
Cubic Parabola:
Blx)=h- [?’Li;— i_fJ
Cosinusoidal:

Ezl::x:] = g [1 —cos J‘T%]

Sinusoidal:
. x 1 . x 4
Alxl=h | —— —sin 2w —
[L oo L]
For Bi-quadratic Parabola:

;{ﬂ Exf_igJ:EEz-z—z



Cant Ramp Without Alignment Transition

Allows to calculate cant, cant deficiency, ratechfinge of cant and rate of change of cant defigiéorca
situation where cant ramp is applied directly bemvestraight and circular curve (without alignment
transition).

Cant Ramp without Alignment Transition

C= 20 i
C=10 mm w= 120 kmh F= 15000 m
B=|IMFIMITY  m I -
E E Lie |—1D = E 2= [n i E Euruaturei
; : ; 200 200
' ' 0.0 ! ]
0.0 oo : CG=1:1000! |
| : ' : Cant :

""\\J i Cant Deficiency |

: : 0.0 : :
73 3 |
5 5 i : RCC |
! ! o ! :
E 333 333
; I ' | :
! ! ) RCD |
! LoV v m, v j
! S G '

» 540 i : :
! | ' 333 B33 |

RCD for Virtual Transition
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Cant Regulation
Allows to calculate minimum required value of liftr the track with redesigned cant. To import ks for
the whole route, please referdant regulation - example.xls

E sisting Carnt 135 “_:‘I i
Proposed Cant {60 il i
Length of 5leeper 2800 mm
Gauge Center to Center 1500 mm
Rail + Sleeper Depth 540 rim
Required Lift of Track 1.0 mm
CALCULATE
xls File: J | |Shest]

Tamper — Minimum Lift Allowance

This window allows user to calculate a minimum liéiquired during track tamping. The value of lift
depends on cant change and track slue as well ganguer constants that need to be checked by luser.
possible to import an excel table with data for wigole route and check it automatically. The resdlt
checking is a .txt report. To import .xIs file ftte whole route, please refer tamper lift allowance -
example.xls

Geometric Data

Cart or Cant Change: {EU Fim
Track Slue: 1] Fim
Tamper Constants
Over-lift Canstant: 12 Fim
Additional Gradient Conztant: 2] &
Signing Convention
Cant Slie
- +
= + o —
..d b...

Minimum Lift Allowence: 12 mim

.xlIs File: ___J | |Sheetl
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Plan

Horizontal Curve Geometry
This module calculates many useful characteristi@gshorizontal circular curve.

Horizontal Curve Geometry

o= [45 ’
N= [1.20710678

R= IEEIEI m

o T n
e
o
o ST
|:!=|Wm
m
m
m

W= ISB.EIEEI

[41196

way= [73.256
y= [207107 -

[J= |200.000 m

x
1]

Degree of Curve for the Distance: |3D.4E m

DoC= [3.49329 ®  [Chord Definition) CALCULATE
DoC= [3.49275 * & Definition)
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Alignment Transition

Allows checking values of offset of transition fraime tangent derived from its beginning as welhagle
between this tangent and a tangent in any othatigmo®f alignment transition. This analysis candmne
for the following transition types: cubic parabotdothoid, Bloss, cosine. The program also calesliaa
parameter and offset of circular curve (n) for &md of transition. The user can also analyse Wdliig of
curvature and radius along alignment transitionacbieve a graph in a graphical window, the useds&o
click on one of the yellow text windows.

Alignment Transition @
Parameters of Transition Cubic Parabola:
3
R=[1500 m L= {100 m  A=[3729E m I
Calzulate parameters for = (100 il 6RL
Clothoid:
o 3 T
¥, m L K, 1/m R, m ¢, m n, m Lr,m _ A X
Cubic Parabola: (111 19021 |oo0os7 (1502501 [fonoos jozre 00011 Y 6RL  336(RI)
Clothoid: 111 [1o09ee  [0000E7 1502235 [100.00E 0272 [00.011  pross:
Bloss: [loon 9021 000067 [1502.501 [1oooos Joi67  [o0Oio 1 (f x )
Cosinusoidal (Jap.): 0931  [1.91021 |0.00067 [1502.501 00005 jo1ss 100,010 R4 100
Sinusoidal (Klein):  [0.342 [197021 [000067 [1502501  [i00.004 [o70s [iogoip Cesinuscidal (Japanese):
2 2
Bi-quadratic Parabola: [0.972  [1.51021  |0.00067 1502501 (100005 [0133  [100.010 y= L(x_+ L_z(.:os;ri_m
2R 2 =®m L

Sinusoidal (Klein):

1 .2 Ix I
V=R o A
Bi-quadratic Parabola (Schramm):
- 4

sin 2772
I

for #sLie

— Y= 7]
ORL for wL42

_x" 2x3_i+g_ I
6RI® 3RL 2R 6R 48R

Wy P Y=
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Transition Parameters

This tools allows the user to check variabilitynodny parameters typical for transitions and cansition
i.e. cant gradient, curvature, unbalanced lateratleration, rate of change of lateral acceleratrate of
change of cant, cant deficiency, rate of changeaat deficiency. Each parameter can be analysesspect
of values and graph along alignment transitiona€bieve a graph in a graphical window, the usedsi¢ée
click on one of the green text windows.

Transition Parameters

Geometric Parameters

F=[1400 m C=l135 mm "
L=[215 i v= 160 km#h e
<| »=[10g ﬂ mos|
hd F5

Transition Cant Trans. a,mis2 psi,misd dpsiide RCC, mmiz D, mm RCD, mm/s
Cub. Parabola Linear 0,265 0109 [0.oooooo [27.8 [40.7 [16.770
Clothoid Linear [0.265 [0.109 [-0.000010 [27.8 [40.7 [16.729
Bloss Cub. Parabola 0,265 0,164 [0.oooooo [41.7 [40.7 |25.155
Cosinusoidal Cosinusoidal [0.266 0172 [0.000000  |436 [40.7 |26.242
Sinusoidal Sinusoidal 0,265 [0.219 [0.000000  [B5.E [40.7 [33.540
Bi-quadratic P. | For Bi-quad. P. ||0.266 [0.219 [0.002026 |55.6 [40.7 [33.540
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Other Transitions
This tool allows the user to calculate other typesransitions such as Searles, Talbot, AREA 10:thay

RailCorp Cubic Parabola, Czech Parabola.

E& Other Transitions

%8 Other Transitions

CALCULATE

Seales | Talbot | #REA10Chod | RaiCorp Parabols Searles i Talbot 1 #REA10Chod | RaiCorp Parabola
Ehord T i R1=34377.480, A=10000" Lancth T 10=0.00, ¥0=0.001in
) R2-17186.758, A=20.000° = M=006 ¥1=0.05in
e T R3=11459192, A=30.000' e T 12=0.11, ¥2=0.39in
? 5 R4=8504 415, A=40000" . ‘ 13=0.17, ¥3=1.32in
et st 3 2 R5=6875.554, A=50000" Division = 14=0.23, ¥4=21310n
RE=5729.651, A=RO.O000 =l 15=0.29, ¥5=E.110n
R7=4911.1562, A=70.000° 16=0.34, ¥B=10.55 in
RB8=4207.280, A=80.000° I7=0.40, ¥7=16.76 in
Total Length 900.010 it RU=30109.828  A=90.000° Offzet of Curve 419
Final Radius 3219828 |t End Offzet 1676 I;
Tatal &ngle TEOoOO0  © End R adius 191 53 it

CALCULATE

|

x|

Seatks | Tabot | AREA 10-Chord | _RaiCorp Parshols Seales | Tabot | AREA10Chod | RailCorp Parabola
Transition Parameters P
= - + 1
Ls=150 ft AR R=[1500 mo He= ijj 01
" 137 a il CALCULATE
i Calculate for 1= [100 jmJ ; 838101
Dc=iD.8 a |
o [E7EEE |, 1= [11730 -
Fe= [F162.031 it ToTs= [75.003 it g= [1o1z388 ° D= 000062 m oo [0000D "
= (060000 a Adgaag
iD e - 5C= 104593-299 f g- [Deaves  © U= [looort e poooo
= : a= - A00f
o [5 : . - me [ T12970EE 1/m2 R1= [B000000 o
0- [0729 i oo TET o h- 0278w W= B0 o
¥o= |74.939 ft LTar= [100161 it D= [10000B2 |
Te= [187.544 ft STane [49.580 ft ‘o= [11130 m
S T
T E Es= [2455 ft L= [iooorT
we  |04174 -
E8 | Other Transitions g|
[ Sealles T Talbot AREA10-Chord
RailCorp Parabaola T Czech Parabola
Transition Parameters =
= ol
R=[1500 m Lp- |39.9889 :Im 01
r s Coom CALCULATE
Calculate for = |99.9889 Zlm ; 888101
4= [17115 m ke [T1178 " s [TE10001 @
Loe [0DO0O0 |, e 0278 " g= [T 50001 @
|- [roodono 4= |1.000856
| " i
L g
L k
y_ A
&
| Lp | ||
I I
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Parabolic Curve

This tool is for checking an instantaneous radiwwben transitions required for parabolic curve
connections (straight-transition-transition-strajgbr for track widening. Both scenarios excludecaiar
curves from the element sets.

Parabolic Curve

Straights connected with 2 Transitions:

Deflection Angle: |2 .
Length of Transition L: |3|:| :I m

Common B adius: |859.3DE " CALCULATE |

Parallel Straights connected with 4 Transitions:

Offzet between Straights: |'|.5 m U i
Length of Transition L: |35 ::lm | LR OO d|

Common B adius: |1 633271 " CALCULATE

16



Straight Geometry
A simple straight geometry calculator. The usenlide to calculate delta x, delta y and a bearingafo
straight.

Straight Geometry

Coordinates:
wl= ID M= I2
Delta x: A= |2
Delta y: dy= |1
Bearing: B= |r3" 26'5" 0.31E"
CALCULATE

17



Reverse Curves
This window is for calculating rates of changescaht and cant deficiency for reverse curves. Ifr use

chooses With Lift option then required lift “S” agdadients “g” will be calculated. The “n” valuepresents
a shift between curves.

If two opposite curves meet without transition,nttsecond part of the window should be used. Thgrpmo
will calculate lateral non-balanced acceleratiod deficiency for both curves and rate of changeanft
deficiency and psi value for the connection pourtal transition point).

=
&= Reverse Curves

Reverse Curves with Transitions

c=fz0 Hom w=fE@ Hn [0 Hmoco- [0 Hmm

F1= |2000 m G Wj ein i Rz= [1800 m
Al= |4E=EI.E| m e Iﬂij 5 A2 4243 I
n= 1592

RCD=16.9mm.'z

RCO=11.Bmm/s RCC=57 8mm/s

RCC=44 4mm.'s

g=0.052000% g=-0.062400%

{* ‘with Lift
CALCULATE
7 ithout Lift

Reverse Curves without Transitions

v=|160 = kmih
Fi= |FO000 m ¥T=1122 m
R2= |40000 m

al= |0.03 méz2  RCD= [45.9 s az= |0.05 myss

D1= 15-D i z,.!-':il:l.EEl s D= {76 i

18



Compound Curve
Tools allowing analysis of change in cant deficieoe lateral acceleration in point contact of conmpd

curves. A significant abrupt change can occur eghint of contact between curve and transitionewvtie
designed speeds on these two elements differ.

D, mm

156.4
110_____;/_/,4_____
28.8

E, mm o !_‘_;J RCC= 16.7fmms
=130 Zim pene 70.9mmss

100 km¢h 100 kmth

- Kinematic Parameter

¢ Mawx Cant Deficiency Dmax, mm 110 80

" Max Centrifugal Acceleration amax, m's2 |06 {-0.4

CALCULATE
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The Shortest Curve

This module allows user to find the shortest cusge(curve + 2 transitions) for two crossing stngsgf a
deflection angle is known. The program will analydkescenarios and will show the shortest solufion
every cant value. User can define all curve andstt@n parameters to be analyzed, eg. minimumecurv
length or maximum rate of change of cant that sthwtibe exceeded in a final solution.

For two parallel straights it is possible to fitng tshortest two-curve set that connects thoseybtgai
Parameters shown in a table: cant, radius, curivéesgth (curve length + 2 x transition length)ydant
length, t value (see drawing), tracks widening @farallel straights only), total length of two-carset (for
parallel straights only).

Double click on red value of Shortest Curve Set digplay kinematic parameters for the shortest(cant
deficiency, RCC, RCD, cant gradient).

B3 The Shortest Curve @|
Cant=0mm; F=13333.000m, Lc=465.409m, T=232728m, t=8.122m, d=1E6.942m. Lo=950.618m Speed and Angle:
Cant=20mm; R=4618.000m, Lc=181.199m [141.199+2420000) G, T=90.607m. t=3.162m, d=7.022m, Lo=382307m
Cant=25mm; R=3634:000m, Lc=153.945m [103.945+2425.000) G, T=76.979m. t=2687m, d=E.071m. Lo=327.810m y= [125 kmh
Cant=30mm: R=3073.000m, Lc=137.477m [F7.477+2<30.000) G, T=68.744m. t=2.399m. d=5.496m. Lo=294.881m e a— jo
Cant=35mm:  B=2639.000m, Lc=127.118m [57.118+2<35.000) G, T=63.564m. t=2.218m. d=5.135m. Lo=274.16Em -
Cant=40mm:  R=2309.000m, Lc=120.599m [40.599+2440000) G, T=60.304m, t=2105m, d=4.907m. Lo=261.129m T —
Cant=45mm:  R=2053.000m, Lc=116.663m [26.663+2445.000) G, T=58.335m. t=2.036m, d=4.770m. Lo=253.258m
Cant=50mm: F=2143.000m, Lc=125.014m [25.014+2:50000) G, T=E2511m, t=2182m, d=5.061m. Lo=269.955m minfi= |250 m
Cant=55mm;  R=2292.000m, Lc=135.006m [25.006+2455.000) G, T=E7.507m. t=2.356m. d=5.410m. Lo=289.934m E
Cant=E0mm; R=2436.000m, Lc=145.032m [25.032+2460000) G, T=72521m. t=2531m. d=5.760m. Lo=309.982m
Cant=ESmm:  R=2579.000m, Lc=155.024m [25.024+2:65.000) G, T=77.517m. t=2.705m. d=6.109m. Lo=329.950m marl= |75 mim
Cant=FOmm: R=2722.000m, Lc=185.016m [25.016+2<70.000) G, T=82513m, t=2.880m, d=6.457m. Lo=349.938m bie 5
Cant=7Smm: B=2865.000m, Lc=175.007m [P5.007+2<75.000) G, T=87.509m. t=3.054m, d=5.806m. Lo=369.316m e mim
Cant=80mm:  R=3009.000m, Lc=185.034m [25.034+2480000) G, T=92522m, 1=3.229m, d=7.156m, Lo=389.964m minC= 120 i
Cant=85mm: R=3152.000m, Lc=195.026m [25.026+2485.000) G, T=97.518m. t=3.403m, d=7.505m. Lo=409.342m ool
Cant=80mm:  B=3295.000m, Lc=205.017m [25.017+2490.000) G, T=102514m. t=3578m, d=7.853m. Lo=429.921m LlaNis el
Cant=95mm; R=3438.000m, Lc=215.009m [25.009+2x95.000) G, T=107511m. t=3.752m, d=8.202m, Lo=449.899m maxD/C= 100 %
Cant=100mm; R=3581.000m, Lc=225.000m (25.000+2¢100.000) G, T=112507m. t=3.926m, d=8.551m, Lo=469.877m
Cant=105mm; R=3725.000m, Lc=235.027m (25.027+24105.000) G, T=117.520m. t=4.101m, d=8.300m, Lo=489.925m
Cant=110mm: R=3962.000m, Lc=245019m [25.019+24110000) G, T=122516m, t=4.276m, d=9.249m, Lo=B09.903m  Transition:

Cant=115mm: R=4011.000m. Lc=255.010m (25.010+24115.000) G.  T=127.512m. t=4.450m, d=9.538m, Lo=529.882m e
Cant=120mm; F=4154.000m, Lc=265.002m [25.002+2¢120.000] G, T=132508m. t=4.624m, d=9.947m, Lo=549.860m y1=13 m
Cant=125mm: R=4298.000m, Lc=275.029m (25.029+24125.000) G, T=137522m, t=4.799m, d=10.297m, Lo=9563.908m -
Cant=130mm: H<d441.000m, Lo285020m [5.020+2130000) 6. To1A2518m. toAS74m. dol0B46m. Locseappgm "o icom F mmds
Cani=135mm  F=4554 000m, Lo=295012m (25 M 2+2¢135000) G,  T=147 514m, 1=5148m d=109%m Lo-G09ERdm masRCD= |37 s
Cant=140mm; R=4727.000m. Lc=305.003m (25.003+24140.000] G. T=152510m. t=5.323m, d=11.343m. Lo=£29.842m asCG=1: 000
Cant=145mm; R=4871.000m, Loc=315.030m (25.030+24145.000] G. T=157.524m. =5.497m. d=11.693m. Lo=£43.890m dadl
Cant=150mm; R=5014.000m, Lc=325.022m [25.022+2¢150.000) G. T=162.520m. t=5.672m, d=12.042m. Lo=FE9.869m mirL= |20 m

il T
W% Shartest Curve Set: Fl:=116.ﬁﬁ3m |

el | CALCULATE
o B A i e Straight in the Set: [20 m
T R0 — Perpendicular to the Track: (0,638 m
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Deflection Angle
Module allowing calculation of angle of change betw initial and final tangent of any 12-elementesys
Result can be shown in radians, degrees or grades.

B Angle of Change of Route

1 | in =] [100 0
2 | s x| |5O - [1200 1.19343
3| ar x| N7 11200 6.54127
4t | s | |30 11200 11000 1.56643
5 | ar | |80 11000 4 5366
6 | jn | |300 0
LA T | | 0
¢ [ = | | 0
* [ = | | 0
o = | | 0
nl = | | 0
L ] | | 0
CALCULATE TOTAL= Im

Offset of Circular Curve from Line
This tool calculates distance between a circulaveand a line.

Offset of Arc from Line EJ

L= |10 m

CALCULATE
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Versine, Chord, Radius

Here the user can calculate one unknown from thewimg: versine, chord, radius, when two otherues
are given.

The bottom part of the window can calculate howglarchord can be for a particular curve radiucctoeve
an arc length longer from the chord by delta only.

& Versine, Chord, Radius,

Versine, Chord --- Radius:

v= 10 m R= J0.000 i
T

c=n -

i ]U m o= !EI.EIEIEI m

Chord, Radius --- Verzsine:

E= |0 m v= [0.000 =
F=ln iy
Chord for known difference to the arc length:
Fi=|1000 m
C= 122.EIEIEI i
&= 00005 iyl
CALCULATE
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Rails on Circular Curve
This window helps to calculate the length of inard outer rails on a circular curve.

& Rails on Arc

— Dutcome
Outer Hail
R=500.000m
L=25.000m
Centreline
R=493.248m
L=24.952m
/ Inner Rail
~Data Fi=498 436m
& Outer Rai L=24.928m, [d=-75mm]
i Centreling
i Inner Rail
R= IEEIEI m L= IEE m CALCULATE

Shunting Limit
A simple clearance point position calculator. Auless a distance from a crossing to clearance tpaliong
one of tracks.

B Shunting Limit

-

E=
o= [E3401917 ° E
|j=

B

7

Check Clearance snalyzis if E
tracks curved.

CALCULATE
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Route Geometry Calculator
This module allows to calculate and to show inlaukar form all main kinematic parameters for severa
elements track. User inputs radius, cant and tiandength and results are common kinematic patarse

B B Y oy i e ] L B T e

Route Geametry Calculator X
~Train Speed

& {100 km/h 62137 rph ("IE?.??B mis il

CG RCD RCC TL Radiug c C+D D
|0 o joo oo

j:102 |46 [2732 122 o3 ,
[[Aoz [os |73z [izz ;;DDD ;;ED :;1?D :5;] |
| jpo oo 122 l l 0 [0
| jon joo fizz | I G0 [0
| jno oo 122 l l 0 [0
| oo joo fzz | I G0 [0
| jpo oo 122 l l 0 [0
| jon joo fizz | I G0 [0
| jno oo 122 l l 0 [0
| oo joo fzz | I G0 [0
| jpo oo 122 l l 0 [0
| jon joo fizz | I G0 [0
| jno oo 122 l l 0 [0
| oo joo fzz | I G0 [0
| jpo oo 122 l l 0 [0
| oo oo 122 | | I I

CALCULATE
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Whole Route Analysis
This module automatically checks if kinematical graeters are correct along the whole alignment. To
import .xls file for the whole route, please reti@iVhole Route Analysis-example.xls

Whole Route Analysis

Data XLS File: .. |

Data XLS File: |Sheet?

Limit Parameters:

ap= |05 mis2 v Dp= [110 mm v

o[04 sz Di= |-80 mm | caLCULATE
pai= |0.5 misd v RCD= |55 mm/s ¥

RCC= {28 ez v YWT= 122 i
Save to; _] ]l::'xaaa.t:-:t

| Add Route Data
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Max Speed on Curve (PL)
This module calculates maximum speed on curve trathsitions.

8 Max Speed on Curve (PL)
Existing Alignment:
R= [z000

L= [50 L= [50
= e
Results:
Permissible Speed on Curve: 149 km/h CALEGLATE
R min for Curve without Cant: w= !1 =) : Rmin=8T63m

Straight to Straight Analysis (UK)
A tool that allows to check a connection betweeaigihts without a circular curve. British and Awadigin
methods are available.

Straight Bend E

UK Method:

y= ]ED' mph

deq  min Ze0
Bearing1: |0 i |0.000
Bearing2 |0 |1 |0.000

RCD 20 m= ]3-92 ez
RCD 122m= (1254 s

Australian Method:
w= [0 kmth
Bend Angle B= 11 =
D13m W T

............................................

. CALCULATE
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Profile

Gradient Geometry

The first part of the window is to calculate a gead between two points on an alignment.

The second part is for finding kilometrege or lesksecond point if first point and gradient is ko
The third part is for producing a gradient report.

B Gradient Geometry

Gradient through 2 Points:

km'|=i|:| i krn 2=1100 m
z1= (200 m z 2= 205
g= 15.|:||:||:||:||:||:| | % L=100.000m CALCULATE ‘
Gradient and Point:
2= iEDE m % Seek forz= 121 0 m
krn= i':l m " Seekfor km=|100 fti
a=[1 %

km= iEEIEI. oo i
o= l ffi CALCULATE

Gradient Report:
z= iEDU m  Distance= ;1 ] m
km= i':' m Paints: 125
a=[1 %
CALCULATE ‘
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Vertical Curve Geometry

A tool that allows to calculate all parameters eftical curve (circular or parabolic). User can ggate a 1

m report for kilometreage and level results. That tab of the window allows to calculate an intetiom
point for two gradients.

Vertical Curve Geometry

l.—
D—1 GO0
l.—

i, B
N )
g=[1.000 2[”] o= [0600 %
R= [5000 m

t=100[g2-g1}/L=-2.000
E=L/g2-a1)=-50.000

Circular Curve T Parabolic Curve T Intersection Point [IF)

L= 30.000 . CALCULATE |
4 ]W tor s T ﬂ it
vl TSI BT +=[E0000  m 1m REPORT
(= o0 m —
frmas= J0160 m forx=[40000 m
Tamper Carrection Yalue= W M o Te ]47 fri

Yertical Acceleration on Curve: [Maw dezirable walue - 0022 midsZ]

a V=VA2.-"['| 2.96R)= jD.'I 54 miz2  fopy= 100 krnth

Curve Compensation

This tool calculates additional resistance occgron horizontal curve while running. This resisesbould
be taken into account as additional gradient. Tvethwds of calculation are possible.

Simplified Method
F=|1400 i

Addit. Resistance: iH =B30/R = [0.49286 *.

Accurate Method
Chord:

c=|30.48 m [30.48m = 100 feet]

Degree of Curvature:

D =2 amc sin[c/2Rl= [ 24744 ©

Curve Compenzation Factor:

f= |0.04 4
Addit. Resistance: | = |0.04930
=|0.49897 =,
CALCULATE




Minimum Vertical Curve Radius
Module allowing to calculate minimum value of raslifor vertical curve. UK and Irish requirements ever
input to this window but user still has an oppoityito use a custom value.

UK:

= ;1|:||:| mph

Mormal: 2.20%0= 022mfs2 — BR= 1'_E||:|51_B m O

b awimum for a hollow curve; 3.25%0= 032 mis2 —= HR= !5255_5 M

b awirnum for a hump curve: 4.25%0= 042 mfz2 — A= 14?92_1 m

E sxceptional: B.00%g= 059 mfs2 —= HR= ﬁ394_4 mo

Ireland:

Y= {160 kmih

Drezirable:; 1%g= 010 miz2 —= BR= izm 416 m

Arcceptable; 2%g= 020mis2 —= A= i'l oo7oae mo

Limniting; o= 0.29mfs2 — BR= 15?1 39 m @

Other: I2.2 o= 022m/s2 —= BR= 191 ehe o
CALCULATE
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Existing Track Profile

A window where user can check existing levels imfation and design a new vertical alignment. Inirsgst
window some parameters can be decided e.g. minimradient length, maximum change of gradient,
maximum lift, etc. If any value is outside desigbmits then it will be displayed with a red backgnd. An
existing profile as well as a proposed one willdigplayed in a separate graphical window. Resualtshe
exported to InRail/BRT and geometric report canclemated. If user specified maximum lift possiblada
maximum lowering), then the program will display emfiormation about number of places where those
values are exceeded. A profile graph can be pridiedtly from the program.

x|

B Start Point; km z delta grad Wertical Curve - .
xls Data: . — L L grad = grad L Proposed Levels and Lift Lowers: ™
__l |C:\_RobertsMoje programy vh' 1 j u o i) sntionn 11 2a2000 I 2l L 429500 krn=0.000, 2=14.000, ==0.000

= T OGN |y R o Tl e R
el vl g i 2 = : - s m=153.480, z=16.204, =0,
2 +|+j1000 % ) [amns oo, Le 1e800 km=216.420, z=16.991, s=-0.004
e i [ = T km=286.612, z=17.961, 3=0.461 I
Existing | evels: [ 5 2 2] | k=358 803 o=19.931" +-0 931 I
12 : tm=2.20310i 2=1 ?Eﬂggu ~ 4 o T | I [ |km=58B413 2221470, s=24701
- km=72.411, z=15, = B o} km=753. 701, 2=23.115, s=3.445 I
3 k=153 450, 2<16.000 s ]—-gu T L T ke e
4 km=216.420, 2=17.000 B e | I [ |km-873878 223,988 53363 I
5 km=286.812, z=17.500 S T = — I km=956.371, z=24 £43 s=3 643 1l
g; tm=gggg10§ z=:|| gggg | 24 o km=1029.739, 2=25.000, 5=3.000 !
- km=5E2.413, z=19. g o | et | | km=1070.123, z=25. 000, =2 565 Il
8 km=763.701, 2=19671 T T (I k11 22614, o oo, 2 oo
g km=802144_ 2=19.790 324 ] = I | km=1294,609, 2=25.000, 5=1.000 11
10 km=873.878, z=20.000 10 | wi] | I km=1347 734, 2=25 000, 5=0.750 1l
11: km=356.371, 2=21.000 -— ]—%— I km=1400.859, 2=25.000, s=0.500 11!
12: km=1029.739, z=22 000 112l == TN RS [ [km=1453.984, 2=25.000, s=0.250 1
13 km=1070.123, 2=22435 ™ 12 o] | £ — (e | | —— km=1507.109, 2=25.000, $=0.000
e — 3 km=1600.000, z=25.000, 5=0.000
o ) 13 -1 ] ] I 1 [ |km=1625.000 2=25.000 s=0.000
Emst_ma Gradients: I ES 14 s | e —— {==x | | —— kmn=1650.000, 2=25.000, $=0.000
12 =1 381% ~ ————— A km=1675.000, 2=25.000, 5=0.000
Sl S 15 4|+ i | ) E— [ [ |km=1700000, 2=25000, 5=0.000
e 55% 16 <] 1 :.:: I— '— 1 i ,— kmi1?25.DDD, zi25.DDD, siD.DDD
45 i=0712% — ? km=1750.000, 2=25.000, 5=0.000
B i=0712% itaElls ] =\ T [ | [ |km=1775.000,2=25.000, s=0.000
67 i=0.473% wa 1 = [ s s km=1800.000, 2=25.000, $=0.000
1 19 *: E l—l-—- ]—'— [ f—’—
101 i1, 212% oy o
11-12: i=1.363% 21 a4 [ = | I — |
1213 =1.076% w I = [ s s
1314 i=1.077% v 2| i=f —— =
23 '] = l-—~ ]—- ].—
End Faint: 24 4 o
CALCULATE . —
T —

LA,

Ul Masbif=500mm Lt @ 15 S
I 2 LOw ] ey ]
= '—Jb AL Laners: O 0 kei=1800,000
D - P2 2=25.000 m
Geomety: : 000 m
i @ form=1 0003 0000 dGrad=0.000%
225000 m
{Fi F=25000.000
krn=500,000 L=204.500 m .
==20.910 m g=_D_.D_IIf'|DE|UD°/o-
TIEAN RE?;S.E‘ID%SSDW.F“ =011 B0 L=B97. 750 m
fern=0,000 R L=327 250 m
=14 000 iy ol
dGrad=0001% g=0000%
g=1.382000% T
L=429.5IJ
g=1/381: B00.000m H00.000 800,000 m
1800.000 m
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] -P rofile Settings E|

B & Lift; 1250 mm
b ax Lower: {10 i
Max Gradient: 12 %
b ax Delta Gradient: 1'12 %
Mir Gradient Length: 135 i
Min Curve Length: 120 m
Min Curve Radius; 125000 o
kir Curve Radius: iEDDU L)

Yert, Exag.; 1155 e
Hariz. Scale; jE e

i~ Hariz. [nerement - —Yert. lhcrement -

1 mam 1 mam
710 mam 710 mam
7100 mam 00 ram
™ 1m Cm

I Hide Graph Console
[ Hide Geometic Labels

araph Backaround Colar: |_

L el ok |
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XSection

Passing and Clearance Analysis

Module allowing analysis of any possible collisiohtwo train envelopes. The user inputs mutual tpsi

of track in cross-section and cant value. The @wganalyses position of both envelopes, searctung f
collisions. The user can also include curvaturéath tracks as well as add additional structuresidb,
wall etc.). Results are shown as a table and aidgawm separate window and can be exported to
MicroStation in *.txt file as a drawing of both al@nces. A full version of this tool is a sepanategram
Railab Clearance 20101t allows to measure distances between envelapdsobject, to check the whole
route automatically, to import sections from Cleauke software, to add tolerances to analysis, poex
drawing to both MicroStation and AutoCAD (scripixf files) and much more.

[} Passing and Clearance Analysis

|.r@!

. - CALCULATE
Irnport L xlz Translation ]
Translation
Envelope 1: H= 10 ‘—J Envelope 2: x= |4.2 ‘%‘ Object: o
v=0 : v=[0 : ¥ 3
c=1o0 = c=|80 -
Data T [ata... T Curvature ]
Co-ordinates before Translation: Co-ordinates after Translation: Object:
ENE R [ ol [t [ 2 [ 2 | x | v
|o |05 [o |o.0as [ oop4] ofos [ 430z 0085 |3 o
[tzes  |ooss [tzes  |ooss [ 1zre| ooz [ sams| 0037 |3 Ja
|1.52 |o2 |15z |o:a [ 1ssw| e | srz DEe a2 |6
[t.7zs 0.3 [t72s o [ 1w oze | som| 0z s |
[t7zs |z [t7zs |1z [ 17ee| tos | sesz 10e7 |7 |4
|2 [1.12 |2 [1.12 [ zoro| 1034 [ eise[ 1082 |7 |o
|2 |3_05 |2 |3_|:|5 | z1os| zoe0 | ea2sal  zava | |
18 |3.24 [1a [3.25 [ zasz| zves | saoz aver | |
[ Graph @
v Show Vertices W Clean Older v Older Raps Offset -
v i : :
] 4
(i
Between Running Edges: 1.4321.429] 27682 771] 1.432 (1.430] ﬂ j
Centreline to Centreline: 4.200 LJ iJ
Wertical Dist. between [nner Rails: 0.0s0 D _J
Collizion Envelope 1 - Envelope 2: Collision Envelope 1 - Object: Collision Envelope 2 - Object: s -
MO MORE INTERSECTIONS MO MORE INTERSECTIONS NO MORE INTERSECTIONS
Generate File
Station:
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Railway Track in XSection
Module allowing to calculate a cross section poaardinates.

Required Data

[Cant 115 -
Fiail Depth 0172 m
IR ail Fad Depth (0005 m
Sleeper Depth 0205 m
IMin Ballast Depth (0350 m
[Tatal Depth 0732
[ Miaintain constant Ballast Depth

|2.000 [1.700

ICtan of Ballast Slope 11500
|Percentane of Formation Slope 4000 %
[Sleeper Length EE.EEIEI i
[Min Formation Bench width \0E0D m
[Top of Rail to Ballast Distance iEI.EEE m
[Percentage of Ballast Slope [-1.000 =
L i m #+ | CALCULATE
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Track Formation

Module allowing to calculate a level of formatiorown (point F). Values D1-D4 mean vertical distance

from top of rail to bottom of the ballast. For impoxis file with a whole route data ref€&ormation-
example.xls

2 Track Formation
- |4.EIIIIIII -
Rail Levels: {00020 ¢ {100.000 Hoooso ¢ Hoooio
0. EED / | T IZI.?‘LEIII
& R E—— F — |
_'_'_,_L—l—'__ I3 5 I3 % -‘_'_'_‘—l—-_._‘_\\‘;__
—Measure Mode for Ballast Depth| - Ballast Depth—————
i Under a Rail Dr1=99, 205 (0.915)
" Under a Sleeper End [r2=09 250 [0.750] CALCULATE
Slemper] L= D13=89, 250 [0.780)
leeper 31~ [2500 [¥4=99.205 (0. 805) ls file: _| | [Sheett

Wire Tracing

In this window user can calculate xyz co-ordindtesa wire if height and stagger is known. For imtpals
file with a whole route data ref&vire Tracing-example.xIs

T Wire Tracing

4= 10000
y= 11230

2= [104525

=

Ll

_IrI=

I'IEIEI.'I

e ==
ST

CALCULATE

xls file: _‘ | {Sheetl
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Track in Tunnel
This tool allows to calculate a shift of track incacular tunnel required to achieve the best fit o
approximately rectangular train shape in a circaéation.

C=0mm,  &=0.000m ~
C=Brmm, z=0.005m
C=10rmrm, ==0.012m
C=15mm, ==0.018m
C=20rmm, ==0.023m CALCULATE
C=28mm, z=0.029m
C=30rm, ==0.035m
C=38mm, ==0.04Tm
C=40mm, =0.047m %

XSection Modeller.exe
Launches separate application for the generatianass-section drawings on the basis of terraia.dgtis
program is compatible with MicroStation. For manéormation see XSection Modeller user guide.
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Turnouts

Bending Turnout
It is a useful tool for designing standard bendingnouts with the use of two possible methods of

calculation. Outcomes are shown as similar or eofiexure turnouts. The user can also define ahgrot
kind of turnout, when its dimensions are known. Tlker can export *.txt file that imported to MictaBon
or AutoCAD is shown as a diagrammatically bent cwtn User can analyse a turnout with a cant added

positively or negatively.

I Turnout on Curve.

—~Parameters —Rail and CL Lengths

=120 ‘;‘1 rrirn e Main Line

Before After Fa¥
- L (33231 {33255 +24

§ / (:I33.23'I iSS.EEE 1-3

/ r[BZT @[30

Parameters o

1:3-300

Turnout Line

Before  After FAY
D= 1114 Fifin mmo | L (33285 (33283 |43

c 32197 1w (23
mmoog (33103 (33053 160

R= 1000 230,557 i

Radius of i— =

Bending: 1000 El .
: i‘l A03825 " =

Skt D= 111.4 1.0

Type of Flesion:
£+ Similar Flex (" Contra Flex s |1|:||:| Iqu krn/h

[T UK Method

L Radius of Flexion:

- Accuracy
f+ Detailed i Conceptual REPORT |
EXPORT CALCULATE

R2=[R1«R-t"Z]4R1+R]
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Turnout on Transition

This window helps with analysing values of curvatfor a main and a diverging track when a turneut i
located on a transition. The program calculatesléhgths for short and long tangents, a distanoen fa
point of their intersection to a track centrelime) (and generates a report of distances of trackealerce
measured from a tangent line.

- Turnout Parameters ~ Transition  Curvaturez Graph
5 Tranzition End Radius |1500 m R
Tumnout Type i1 12-500 _:j
Transition Length !1 0o m
Turnout Radiue |500 m & Sirnilar Flexure
Turnout &ngle 1 ;12 = !4.?83842 3 " Contra Flexure -
Turnout Tangent !20.?8?3 m
. CALCULATE
OO e e e e e e e e e e e e
/ =
== ;45 L Turmout L e e
i 7] 6|
o AN SR e s e s R s s
Track position measured from Tangent Main Line
Far tangent t1: e Start Radius = 33333333 m e e e e e e e
e e - Tt T | B RS S S S
el Turnout Line e e e e e ot e ot e o e o e o o
2000 000
3000 000 Start Radiuz = 1434-?33 i
4000 0002 =.
5000 0.004 End Radiuz = 1388.003 m
E000  0.008
£.000 - 0.008 Main Parameters 200
2000 000 R
9.000 0.013 Long Tangent Length t1= 122-535 m
10,000 0016
11.000 0020 Shart Tangent Leangth t2= 11 8.606 L
12000 0024
13.000 0028 Distance = ]D-UEB m
14.000 0032 i
15.000 0,038 v Angle p= [1.045385 °
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Turnout on Gradient
This module enables calculation of gradient of dutrlying on a curve with cant. Results of the agkdtion
are: gradients of switch track after which lastredebearer and adequate height of rails.

Turnout on Gradient ﬂ

g2= 47932 ?"é/ (™ Turnout of Curve

CALCULATE

Crossover on Curved Tracks
A simple calculator of crossover centreline radilsol designed for UK based turnout geometries.

Inside Line Centreline Radius: EUU m
Sisfoot; 1.970 m
e — i ius: 5010.1?0
Gauge|1.432 - Crossover Centreline Radius: m

CALCULATE

Crossing Angle 1:M: (3?5

Inside Line Radiysg (Eentreline}

i

W Outside Line Radius (Centreline)

38



CENbSG6EL1 Vertical Circular Turnouts (UK)

This tool allows to calculate the parameters fer 8&C placed on the curved track. It is possibleltange
cant and radius of curvature of a main line. Maximapeed allowed for both directions is calculated
automatically. This tool supports CENS6E1 Verti€Caicular Turnouts library used by Network Rail (UK)

& CENS6E1 Vertical Circular Turnouts
— Data and Limits - 1

r“‘*‘—jﬂv = = v e ;“"“—"ED ﬁ I ro !“““"_ED ﬂ — b & Route: Dimnax=S0mm

Turnout Boute: Dimar [poz C1=50mm

g ﬁa—“ ::i sl Turnout Route: Dmax (neg Cl=90:Crim

1 Turnout Froote: RCDmay=80mm.s

Planing A Switch B Turnout B Straight Toe-Heel Toe-Moze Heel
Outer Fail: (244.900 |164.196 [108.145 L= [Fm7  [izaw  [o27g
Centreline: 244.184 63.48 no7.43 R=|
Irirver Bail: ;243.458 ]‘I B2.764 ]‘I 06.714
Toe-Mose |
Tae-Heel L |
RCD=31.63 — RCD=7.18 U ‘\ T
//_ igrione ;

D=48.21 D2E2 13 j = Speed. mph

RCO=11.24

Bazed or Track Deszign Handbool MB-L2-TRE-2049 1saue 11

NRG60 Inclined Circular Turnouts (UK)
A similar tool to CEN56E1 Vertical Circular TurnsutThis one supports a library for NR60 Inclined
Circular Turnouts used by Network Rail (UK).

B2 NR60 Inclined Circular Turnouts
—Data and Limits

|NRBOC 8.25 nat. | e o iimph o= [15 ijmm e | MainRoute: Drnax=110mrm

Turnout Baoute: Bmar [poz C1=17 0mm

- Tumout Route: Dmax [neg Cl=90-Cmm
= !'I 5 j
A 3 L Turnowt Foute: RCD mas=a0mm.z

Flarirg A Switch B Turnout B Toe-Heel Toe-Moze. Heel
Outer Bail: 11 7a.208 11 7a.208 11 7a.208 ]11.43EI 123.928 IIZI.32III

Centreline: 177.491 H77.491 H77.491
lnrer Bail: (176773 176773 [I7E.773

Toe-Noze |
Toe-Heel |- |

RCD=15.24 — RCD=0.00 1 D=4'11'3~\

/_ ignore

- = - = 2000 m
i ———
\_ D=238) _/ Speed. mph
D=2381 ~

RCO=0.00

Speed. mph

Bazed on Track Besign Handbook NE-L2-TRE-2043 |zzue 11
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AREMA Turnouts Bending
This window helps in analysing the US turnouts tedaon a circular curve.

AREMA Turnouts Bending

Turnout Type: J.-’-‘-.FEEM.-’-'-. #15 Straight LJ

~ Basic Data 1 Turnout Geometry

Total Length: |43.078333 Length Fradius
Triangle Length: |26.276137 Swaitch: IS'EBE?DE 1

Fatio at 0o |14.953221 Clozure Part: 125.0281 27 1524.45"35?9
Ratio at 1; [58.75923 Crossing. [7495695 |-
~ Bending Data 1 Results
Radiuz

(" Similar Flexure " Contra-tesure S itch: 1_~*15I]D.EIEID

Bending Radius: ]1 a00
Clasure Part; 1355-5[‘9
o Crassing: |1500.000
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Geotechnics

Strengthening of Formation

With this tool the user can calculate requiredkhess of strengthening layers, depending on moduflus
elasticity of soil, modulus of elasticity of strehgning layers and minimal required modulus of telayg
measured on top of formation. The user can alsmulesngle or double-layer strengthening or evemeno
simply by repeating calculations. DORNII nomogranshown in the window.

It is also possible to check values of modulusviarnous aggregates and soil. Thanks to this progtrem
user can calculate modulus of elasticity on theshaisgiven CBR value.

trengthening of Formation
One-Layer Strengthening Nomogram DORNI:
kodulus of Elasticity required on Farmation: Ee= I'I 20 100 — ]
; Jd_ | laem I
Modulus of Elasticity of Layer: El= I2EIEI gos JI ! : ! 875 h‘-‘!“: E"E ]
e — | 1 Q i T |
Moduluz of Elasticiby of Graund: Ed= I5|:| Qg0 ﬁ““&_&"‘“m |' "“"—-\,‘\
ﬂ-ﬁ : - | | _
Diameter of Y55 Plate: D= 10-3' aso l H"E@_H“ | I | T
o ] '
Fequired Depth of Strengthening Layer: h min=0.315 m. a7 “*3“9‘;‘ “T\.“' -.‘\1.
a7 | ~ P S \\J ‘-\
CALCULATE | P w\‘\ & N\\\
080 2 w ol M
L Qﬁ \ M - ] " |
Two-Layer Strengthening - B \ \% \\ \\ | \JI |
050 1;\ \p‘&ﬁ = =
aﬂs 1 \u_\ \_\ \"
E, 040 '_ \.\\ q;\ \1\ - ! .
% pasl o IN N NN
| \\ e '\i@\ (s | \ B
E=!115.l] ] e Y (O
e N D EaNh
o NN TN NS
h={0z00 = E={z00 . 2SN e, &
! - 020 e %H ] ] i '\?““‘h .
e || L i et N
T T e : T —
a1 h'""-.._ llh"“"-u-..._ Pl """":"‘-..____‘-“h""
i ' — - ——
h=jg_250 E‘ E=1150 il : H“:nh?i_ﬁ::‘n\% —
' E=a0 aeh - e I
__‘?— 0 41 02 G364 G5 06 OF G8 Q% 10 1F 12 13 14 15
b
D
“hlm]. E[MPa]
CALCULATE
EEIHE_1=1D-25E| Ee/E1={0.600 i Mu:u:lulusl
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Zimmerman’s Theory
This window allows the user to calculate deflectodmail, bending moment, shearing force and stiresail
according to Zimmerman's theory. The graphs ohtaghematical functions are also available.

“ = ]
=% Zimmerman's Theory

- Data

Length of Sleeper E-EE.EI‘—ﬂ m
Gauge Centerto Center ﬁ.LEE.D‘—:] m
Sleepers Distance Tﬁiﬁ_j m
‘width of Sleeper TEE.EE—:] m

Coefficient of 5oil Beaction 0100 ﬂ Mrm3

e [6OET ]
Pr=[1200 i Pe-[i200 SJen pa=[T200 <|wn

— Dutcome
womm  M.kNm  O.EN o MPa
Section1 |58 12475 |A1.00 (7377

Section2 [T57  [2253  [3337 675
Section3 [1658 [2475 [41.00 [7377

& Deflection of Rai

" Bending Maoment

— = e /”'hlr_‘_'_'_/’ = / i {7 Shearing Force
xﬂ -,-" 7 7 Stresz in Rail
N

) \'k /:I::'-. fi“‘\ f ] ) Legend:
%vy \/{f \v — Section 1
= e _\)‘nf _..;_ =

— Section 2

Section 3

— Summ
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Boussinesq Theory
This tool is for calculating horizontal and verticgtress in a track formation according to Boussine
Theory.

E* Boussinesq Theory

Load, P1= g0 = kN RI-RICL=|1.505 m
Load, P2= G0 = kM J, F1 SECTION J’Pz
Depth, zo= [62—% m | I
Co-ordinate, o= o ‘:— e Y
Co-ordinate, yo= 1] j m b b
Poisson Ratio, v= {0.3 b Point of Meazure
= Ho

2 ! & ] ¢
width of Suppart, a=lE|.25 m 5 D |
Length of Suppart, b 0.5 m ! PLAN '

Vertical Strezs 2 145.4 kPa

Harizontal Stress «

97 kPa
Harizontal Stress yw a7 kPa

»=0.000 p=0000 z=0444 i Vertical Stress

CALCULATE
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Forces in Formation
In this window user can calculate stress in railfcaynation by using different formulas and methadpés.

®*® Forces in Formation

Formation Loading Limit T Stezs in Formation

Cohesion of Ground A |5 kM A
Friction Angle of Ground d= |3|:| 0

Faormation Loading Limit [Prandt] |‘I 0633 kMimz

Depth [Height] of Measure b= ||:|_5 o

Yolume 'wWeight of Ground P | ] kM /3

Formation Loading Lirmit at Depth b [Prandt-Caguot) |334_?|:|E| ki Az

“Wheight of Track and Ballazt ti= |3I:I kM Am2

Critizal Formation Loading [Frohlich] 07T kM2
CALCULATE

®® Forces in Formation

Formation Loading Limit T Stress in Formation ]

Locomative Wheel Load, P= 170 kM| Dynamic Coeficient

Locormobive &xles Distance, Speed, w= 100 kmndh

[(5 m
Sleeper Distance, a= 0.E5 | kw=14T230000 ;w2100
Rail to End of SlEEpET, U= W > k=1 +4.5'-."A2."I1 DJ\E'-I .5"."/\3 ;
: ku=16 | wx200
Sleeper Width, b= 0.25 m li
Ballazt Depth 030 m s 12100
Fressure on Sleeper; 5= G7.EO kM A2
Average Sleeper Prezsure on Ballazt, Po= 24582 kMN/m2
Stregs in Bottomn Laver of Ballast, M= 230 kM A2
CALCULATE
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Other Tools

Units Converter
A tool for converting most common units. With thaol the user can convert for example gradienteslu

from one format to another. Furthermore, the useraheck how fast gradient increases on its lengtile
speed value is given.

Length T Speed T Angle T PressureTEradigntﬂ Kinemat.

Conversion of Gradient

[133333333 % C= [200.4000000 mm
[133.:3333333 %, [reném] 1- [753315649 (1: M LK)
15%
[01333333 - = [Ten km/h
2 15 Ty [BI25 92593 romes

759464324 CALCULATE

Sleepers Arrangement
A tool for calculating a number of sleepers witlesfic spacing.

& Sleepers Arrangement Ik
Basic Spacing of Sleepers: 155|:! i
Mumbier of 5leepers per 1 km: |1 533
Mirimum Spacing of Sleepers: IEDD' i
b aximum S pacing of Sleepers: 800 iy
Length of Track for Sleepers Amrangement; i? i

Proposition for Sleepers Arangement;

SwE50+5 %750  [L=7.000m]
AwEED+ 74721 [L=B.997m]
1% E50+ 9% 706 (L=7.004m)
10 %636+ 1 %640 [L=7.000m]
9y 700+ 1w 700 (L=7.000m]
8% 778 +1x 776 (L=7.000m]

CALCULATE
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Overhead Wiring

In the first tab user can calculate a distance éetwo masts placed along a curved track to nateskc
stagger values a and b.

In the second tab user can calculate a level afaifhree points are known on this wire.

&= Overhead Wiring

Wire Length on Curve T ‘Catenary Analysis ]
"'h-._._‘__‘__‘__
2=|93.110 52500 2=|93.135
x=|U u=|18.5 w=|30.0 Poziom zerowy
Dlax= |14.0 = [92.884 CALCULATE ‘
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Train Dynamics

A useful tool for estimating a time and a distaneeded for changing speed from one value to anothe
User can simulate acceleration and braking. If edata about train tractive effort and drag in knothen
user can input it in a bottom part of the windowttls shown after expanding it. It is possible émgrate a
report from calculations.

Run Time

A simple calculator that allows user to calculatdifference in time between two trains passing dame
distance with different speeds.
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Existing Track Analysis

In this window user can analyse xy data of an egstrack. Distance, cumulative distance and radgiilis
be calculated. User can generate a report, digplayvature diagram in a graph window and copyragfa
data to regression analysis. Selected data wiiidggelighted in the graph window. Max R, in Settirfgane,
means maximum radius that is considered as a calivggger radii will be displayed as straight.
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Regression
It is a tool for regressing existing xy data. Usan input 20 points and decide about theirs weighe

program will calculate radius based on 3 pointsnipoffset from best fit straight and point off$edm best
fit circle. It is possible to display some statiatiinformation, to change type of analysis orxpaet results
as a key-in script.
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Lateral Strength of Track
Allows the user to calculate maximum speed withclHateral strength of track is not exceeded. HIs®
possible to determine Prud’homme limit, dependindgype of train and sleeper used.
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Influence of Carriage Springing
Allows precise calculation of lateral acceleratidosvarious systems of tilting when springing daménts
are given.

Tension Stressing (UK)
This tool allows to calculate parameters of temstressing: pull force, psi, rail extension anmeést free
temperature.
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End and Centre Throw
This window helps to calculate the end and centrézbintal space taken by the train on the curvadktr

User can import data for Network Rail (UK), Rail@dAustralia) wagons or check dimensions for aaust
wagon.
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Buffer Locking
Tools for estimating if buffer locking will occurnoreverse horizontal curve. User can import data fo
Network Rail (UK), RailCorp (Australia) wagons drexk dimensions for a custom wagon.
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Flow in Ditch
Tools for calculating parameters of water flow arieus open ditches. Average flow speed and digehar
water are shown as outcomes. They can also begrint

Pipe Drainage
A table showing discharge and speed of water ifpa [aid with a specific gradient. Based on UK best
practise.
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Mathematics
A tool for calculating a simple quadratic parabatal to solve a set of three equations.

XML Viewer

This window is for displaying existing landxml repowith different stylesheets.

In the first text window user chooses a report gateel by eg. InRail, then user specifies a stylesimethe
second window, and finally a saving path needsetsecified. A report will be displayed with a @t
stylesheet.
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Script Generator

In this window user can generate a script fileNbcroStation or AutoCAD that will draw graphical @@ain
2D or 3D. User specifies an excel file that corgailata and chooses a way for displaying it (linests,
points, etc.). In the first three text windows usan add some custom commands.
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Help

User Guide
Opens a program manual.

www.railabstudio.com
Opens program’s homepage.

Requirements>Network Rail
Opens a table with Network Rail requirements fackrgeometry.

Requirements >RailCorp
Opens a table with RailCorp requirements for trgekimetry.

Notes
Launches an external notepad.

Licence Agreement
Launches a window with licence agreement text.
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Legend
Shows most of symbols used in the program.

About
General information about the program.
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Sample of Precise Cant Calculator Report:
GEOMETRIC-KINEMATIC REPORT FOR CIRCULAR CURVE

Input data:

Standard gauge 1435 mm
R=1400 m

vmax=160 km/h

vt=100 km/h

adop=0.6 m/s2

at=0.4 m/s2

Distrubution f/p=50/50

Calculations for circular arc:

Cmin=124 mm

Cmax=146 mm

Cp(opt)=216 mm

Cf(opt)=85 mm

Possible range of cant: 124-146 mm

Copt=135 mm

Capp=135mm

Stiffness criterion satisfied: h(torss)=(R-50)/1.5=900 mm.
Curve compensation: 0.049286%

Calculations for alignment transition and cant transition:
f perm=28 mm/s

psi perm=0.5 m/s3

Type of transition: clothoid

ksi=4.40687 deg

A=549.909 m

n=1.389 m

Type of ramp: linear

Gradient h=1:1600.0

w(B=5m)=0.31 mm/m

Lmin(f)=214.3 m
Lmin(rp)=216 m
Lmin(psi)=47.0 m

L app=216 m

Cant Gradient=1:1600

a(100)=-0.33 m/s2
psi(100)=0.04 m/s3
f(100)=17.4 mm/s (RCC)
D(100)=-51 mm
D/C(100)=-37.78%
d(100)=6.6 mm/s (RCD)

a(160)=0.53 m/s2
psi(160)=0.11 m/s3
f(160)=27.8 mm/s (RCC)
D(160)=81 mm
D/C(160)=60.00%
d(160)=16.7 mm/s (RCD)

v0=126 km/h
Vmax=163 km/h
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