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=4 MIDAS CIVIL

Rail Structure Analysis

All the upcoming railway projects are using CWR/LWR rails and the existing rail lines are being converted to
LWR/CWR. All the bridges having CWR/LWR rails need to be checked for Rail Structure Interaction. Rail
structure interaction can be easily performed using Rail Track Analysis wizard.

* The wizard facilitates auto generation of rail track analysis model
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E J
i D ck Number
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Additional Check

Rail Structure Interaction 3



=4 MIDAS CIVIL

Rail Structure Analysis

Fast modelling of multi span bridges using Wizard supporting multiple span types for parametric study,
tapered bridges, Rail Expansion joints, etc.

Automatic nonlinear boundary condition for ballast and concrete bed for loaded and unloaded condition.

Auto-generation of model files for additional verifications whilst considering proper boundary conditions and
load cases.

Longitudinal relative displacement of deck and displacement due to bridge rotational angle.

Stress and displacement due to temperature gradient by ZLR (Zero Longitudinal Resistance) and REJ
(Rail Expansion Joints).

Automatic report generation with strength and serviceability limit state checks.
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Overview =L MIDAS CIVIL

Analysis Model

5000 mm ‘ ‘
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Step

1} Initial Setting EA MIDAS cIviL

Procedure
!:u?mf.l@ Nod
Click on Triple Dash Option as E;‘ @
Shown : . Preference f : " 5 = Bill of

Material

Click on Save As
Go to Project

Click on Unit System

e nit System x

5) Select Length: mm, (5 e
e N (k) Recent Documents \i/:r:nglh Force (Mass) Heat :
orce: g),
1 ravada-18044-1-midas-civil-for-beginners-irc-let-.. 1 1
= m N Ik cal
. ) ) aDE I ON  (kg) o i
Heat: cal ; : 9+613 I . i
RouCer 1 cm kM (ton) kcal 1
. 3 laterst twiinnn
6) Select Temperature: Celsius ~schatcs 1 I
4 Step 3 Substructure : O mm kaf (kg) J :
7) Click on OK
5 Step 3 Substructure with Foundation 1 . 1
2 StEp sepcis p Rt tonf (ton) kJ I
1 1
import : in Ibf  (Ib) Btu :
Export 8 3-Span PSC BoxGirder’_restore : kips (kips/g) :
NN N N NN NN NN SN EEN BN N SN BN BEE SN SN SN BN N BN BN BN N B S
9 3 SPAN PSC BOX GIRDER
Model Data Text Outo: Temperature
Model Data Text Output 45 gten1 Material and Section -1
b _ o \I/O Celsius | Fahrenheit
Erint subodh-17861-1-beginners-2d-box-culvert-2026-... I |
Print Preview boddepaili-17500~1-midas-civil-for-beginners-irc-1... Mote : Selected units are displayed in relevant
Print Set dialog boxes. Values are NOT changed with
en ee Skew Box Culvert units

(3 Graphic Files

Y Print Meta Files " u &
dobeliiten S Set/Change Default Unit System

About MIDAS CIVIL NX e

£ Exit \’/ 0K i| Cancel | Apply
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Step

1Ji Invoking the Section Property Calculator n MIDAS CIVIL

BR MIDAS CIVIL NX 2026 - [Unmm] - [MIDAS CIVIL NX]
Procedure R N St
Project View Struc Node/Element

1) Goto Apps

+
c
+

Command Shell

2) Click on Sectional Property

Calculator Db @

Start Page MIDAS CIVIL NX

N
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Step

1 Unit Setting =&l MIDAS CIVIL

==
= MIDAS/SPC V1.5.5 - [SPC1]
Procedure Y File Edit Model Property View Tools Help

o |0 || H‘-ﬁ\?fﬂl‘

cm@s S|P EsEH|e

1) Set Unit for Force : N,
Length: mm
1) Click on OK () Rotate

Setting X
General | Display | Color |

Qrssen ______
jroce |~
oA ILength mm - ‘I
Pick el J —— _j
Query
Tolerance | 1

=00 Section
Angle Step | 10 [Deg]

I
st t SO SEE]

('“'i
Q
3

g

=
g

pe

% Generate
Redefine
+4+ Translate
) Rotate
X Delete
@ Arange
1 Domain State
[Z] Domain Material
& Expor
Pick
Query
=T Steel Design Group
T Create 5.D. Group
?(, Delete 5.D. Group
5T Addto 5.D. Group e
7 Remove from 5.0.Gro N0k 1 cancel | ooty |
=i Composite Section L )
O Generate Composte MIDAS/SPC U 1.5.5 - Sectional Property Calculator

Y O EE dX6+ gal+

B Add to Composite L]
x Delete Composite ):
[ Export Composte |
& MNew Function =1
K1 | o[ ||=
Model I n I4I4IDIHI\ ProoulMauagu/
[ s o b K |ER ||/ crODornonNHe |08 |+O M|+ FSK| /S |ER ‘
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Step

01

Importing AutoCAD File

Go to File

Click on Import

Select AutoCAD DXF
Click on ....

Select the File Slab_5m 11
Click on Open

Click OK

Click on Yes

ﬂ MIDAS CIVIL

Files of type: | ALtoCAD DXF Files (" d:d)

=] Cancel |

Mo

&'G'DMPC V1.55 - [SPC1] Impart AutoCAD DXF X
wile :Edit Model Property View Tools Help — DXF File Name 0_
oo “ G e | JJ w | | A
= Open...
- E Save — — Translation
e A ] ™ | 0
ave As...
v | 0
SPC Project
Exnort — Rotation
- Y AutoCAD DXF : Re | 0
ezl ) [~ Activzte the imported only
= Exit S OK I Cancel
= Open x
Look in: I ~ Support File j &= & E- SpC
eame - Date modified
‘ Slab_5m 11.chd 08-06-2026 14:14 —
f o Check the intersection and/or duplication of the imported
' DXF model data?
6 8 Yes
File name: |Slab_5'n il
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Step

15 Defining Material Property

Procedure E=d MIDAS/SPE).5:5 - [SPCT]

B File El::lit\"f\«h::u::helJ|F"rl::t|::uer'|:j.r View Toolz Help

Go to Model JD = & | Point > b oEE | “
Click on Material 5", Port | Curve o —

Click on Add o Section v [ EL

Input Name: Steel - Group »

Modulus of Elasticity: 200000 M @

N/mm?2

Poisson Ratio: 0.30

i/ Modify Material X

Density: 7.698e-5 N/mm? @-.’” g il B :

I

Click on Apply I D | L1

Input Name: M35 ! Name | Steel 1

I

Modulus of Elasticity: 29500 i Property i

|| Modulus of Elasticity 200000 |

N/mm?2 H [

i| Poson'sRatio | 0.30 |

Poisson Ratio: 0.2 I I

. I| Density 7.698e-5 1

Density: 2.5e-5 N/mm? - I
Click on OK 0K Cancel he/ Apply

Click on Close

ﬂ MIDAS CIVIL

Material List e )4
B | Marme |\{/-,-ﬁld-d--1

2dd/Medify Matenial

Mame

Delete

Property

Modulus of Elasticity I 29500

Poisson's Ratio

Density
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Step

15 Generation of Composite Section “ MIDAS CIVIL

Procedure = MlDAstross [SPC1] | —
[m7 File EdModel I Property View Tools Help efienerate Composte Sectir |
~u i oEn | o o d
1) Go to Model JJDEH” Point "B | JJ-&‘|“’E Hﬁ-"@ | Siteme [~ Graer |
I 2) curve = oot (1<ti<a] | 41
. . =g ol [E—————— — \ 3 <N<:
2) Click on Section - ) O 7 Generate "‘/a?se'mﬁer'm““"
. . ~+:+ Tra : : =z
3) Go to Composite section - Rotd  Group | st Redefine {Il-steel =
; ""'tj“:’t M . +3+ Translate e,--
4) Click on Generate ;{ Egluae Material F— A\ gy I cose |
5) Input Name: Girder % Pick :nelete
. 4 Query Arrange
6) Input No. of Part: 2 Egd Curve
. []...-m Create = Change Domain State
7) Click on Apply - ) Closed Loop Assign Domain Material
*}' Translate
(% Rotate Export
Ak Wimor .
A Intersect & Pick
P Fillet 7% Query
I_ Extend .
% Merge 6 Steel Design Group
?li Spl N Compaosite Section
= Reverse
&, Delete Effective Width Curve LY el
- Scale Line 7‘\ Delet
l%l Change Width o ElEte
% gid{ > Export
-0 Sediu;w Quick Generation
4
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Step

01

Creating Composite Section

W1 File EditTModel Property View Tools Help

ﬂ MIDAS CIVIL

DG | Pom il LN - kS 1cEd Jrray ey
i urve
1) Go to Model = ot @) mmmend [ ]
. . £3 ﬁ C"e e i T[WGLnerate
2) Click on Section N ==
{‘.') Rotat Group L ine
3) Go to Composite section k. Miror  Mterial o Translate 1
i ...".i Equalize ) Rotate J
4) Click on Add Part % Delete % Delete
|D 1 ] Pick @Arrﬂng:
' g% Query 2 Change Domain State
Part Name Steel Girder E"f‘: %n’e II Assign Domain Material
: #-T Create
.. #- () Closed Loop Export
Part Material: Steel b Transiate E e
Select the Curve O Rotate 7 Query
A\ Mro Steel Design G v
. €€l Uesign Group
5) Click on Apply 5 reet (4 JJREES —
ID: 1 —Gtend
i ! A
Part Name: Slab :lAdd Part to Comp. Section L] i ﬂAdd Part to Comp. Section E] ' G export
" 1
1 1 - -
Part Material: M35 j Composte Secton I compuste secton B
: i | Girder x| 1 E | Grrder | i
H 1
6) Click Apply and Close i partm [T =] | 1! st P E
i i i
i {r !
|| Part Name | Steel Girder ! I part Name skb |
I H I
i Part Type | i Part Type i
| @ Plane  Line i: & phne " Line |
1 11 1
1 1
i— Part Materil i I~ Part Materal |
i [1:steel |1 i [2:m35 - i
]
I H 1
1 H 1
1Part Color -| 1 1Part Colo | 1
: —  {pat o I | |
i ¥ i
L 1 |
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Step

01

Procedure

1) Go to Property

2) Click on Calculate Composite
Property

3) Mesh Size: 100

B File Edit M

Calculating the Section Property

-
Eroperty_! View Tools Help

ﬂ MIDAS CIVIL

eI IETILE

e o oo 2l mmE e e
lﬁ Calculate Section Property

I Calculate Composite j

Select only one composite
by selectinn any part of it!

Sar) o | ©

T Display Section Property
List Section Property
G Export Section

L"‘““"Q‘C--f”-' T yCicuse Composte Prope

r?‘l '”1” 1”3%?%?”@]!‘

[

:'E] Comﬁosite ProEeﬁ Table

t
4) Click on Apply ¥
. . Q
5) Click on Composite Property & — —L
Table ol
6) Click on Close " a
%' [Hotice] If two or more parts are apart other(s), 3Ax, SAy and J may be calculated incorrectly. I
(% ||The properties of composite section are calculated.
P T B R ]
Composite Section Property Table I .
A 4
) 17 o [l ’
A T Composite |Gider j i
M R s BN S T "uf g =
JJM =S e oM | REL Parts |steel Girder -] p-Edallie- ki ‘
\Ready ! : I |Ges: 4
| Value [Length-Unitmm) I
I Area 198832.000000
I SAX 91649.267362 I
I SAy 78112.451607 | |
s 179106299329.995000 I
I lyy 290630492709.333310 I
| Ixy 0.000433
I J 1141334488.332943 I
I (+)Cx 1560.000000 I
{(-)Cx 1560.000000 I
I (+)Cy 1768.275207 I
I ()Cy 789724793 I
: \-/ Close | I
- — N—
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Step

01

Saving the Section file

Procedure

ﬂ MIDAS CIVIL

M1 File Edk"l’_‘EdEl} Property View Tools Help

DEHE|? (20 | B|(%= ®x ¢ TE@ ¢cR@S  Jrrabrrel
1) Go to Model X[ point >
|Export Composite Section ;] T »
2) Click on Section _ f= === ==
N et e C s O Generme |
3) Go to Composite section by selecting any part of it! Group b | TF Redefine
4) Click on Export Export Composite Material «+» Translate
Ee N O Rotate
5) Clickon ... - 6- ¥ Delte -
) I \-/ I: 0/ Arrange
6) Input File Name: Section and 3 Change Domain State
ClICk on Save @_ — \I. Assign Domain Material .
Apply || Close I Export
7) Click on Apply [ Pick
A Query —
asteel Design Group » oo N
enerate
1A Pt |
Effective Width Curve x Delete
‘ _Ex_P;t_ T j
" Quick Generation
= Save As b
v )
T ) ]— Savein: |~ Suppott File ~| « & ek E-
- Name . Date modified
No items match your search.
-bn-m::-Tsc-cu;---------------s;e--}
Save astype: |MIDAS Section Fies (* sec) | Cancel |
Rail Structure Interaction 14




Step

15 1-10 Importing the Section in MIDAS CIVIL NX m MIDAS CIVIL

Procedure MIDAS CIV torial W T ———

*  Project View Structure Node/Eleg Properties Boundary Load Analysis Results Time History Pushover N Rating
i =) @, S 2 :
1) Go to Properties O 8B & 2| s <© F & )
. : : Material Time Change Material Plastic Section Thickness Tapered Section Effective = Moment Output Inelastic Fiber Group Propert
2) Click on Section Properties —_ sk s (2P o B = )

Properties Dependent~ Property Link Material Properties Group Managerv Width Curvature Controlv Hingev Sectionv Damping~ = Tablesv

Click on Add

Input Name: Girder

)
)
)
4) Select Composite
)
)

: = DB/User Value - Combined

6 S t T C t Material Section  Thickness pSC Sepered Steel Girder
ection Type: Composite - —— (5)

yp p — e[ Stee R 5

General
7) Click on Import SEC Files....

m

m,

m,

m

=

=2

Peri0 | 0.00000e+00/m
Peril | 0.00000e+00|m
Centy | 0.0000|m
Import SEC Files... ot T 9.00001
v1 | 0.0000|m
z1 0.0000/m

Calc. Sect. Properties

Composite Section for PSC Design

Before Composite Section Part1

Offset Center-Center Consider Shear Deformation.

Change Offset ... Consider Warping Effect(7th DOF)

Show Calculation Results... ‘ OK Cancel ‘
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Step

155 Importing the Section in MIDAS CIVIL NX m MIDAS CIVIL

o ’ m— -
<« v o « MIDAS 2026 » Tutorial Work » RSl Tutorial » NewFile > Support File v O Search Support File p DB/User Value SRC Combined

PSC Tapered Composite Steel Girder
Organize * New folder =- 1 @ e et
1) Select the File which you had SectioniD 1 Name Girder
v 3 MIDAS INDIA Section Type Composite-General -

Import from the SPC » 5 dopbaccac

& Dont use this f

Click on Open o oS

Part Total -

. ~ Eisec Area 3.68457e-01 |m?
3) Clickon OK i Windows 55D WArea |  572306-01|m?
> - New Volume (I |Asy 1.53838e-01|m?*
i Asz 8 58774-02|m?
4) Click on Change Offset... Ep— e e
W Network lyy 5.04505e-01/m*
5) Select Offsetas Center -Top 2z 6.440160-01 |m*
File name: |Section.sec 93»5 SectionFiles(*sec) Cyp 1.5600|m
. \ - —
6) Click on OK NV owen N conce Cym 1.5600/m
———— Czp 0.9013|m
i Czm 1.6567|m
7) Click on OK 3 0.0000]m?
Qzb __0.0000|m
Section List Peri:0 1.04600e+01|m
Peri:l 0.00000e+00|m
. 25000
Import SEC Files... _: 3053(?) :
0.9013Im
e Composite Section for PSC Design
0 = e 3
Before Composite Section Partl v

ascl :  Center-Center Consider Shear Deformation.

——————
Change Offset ... Consider Warping Effect(7th DOF)

Show Calculation Results... 0K Cancel ’
Change Offset X

Offset enter-Top v
o o o e e e e o
0___________ Center Loc. © Centroid Center of Section
\E OK l Cancel Horizontal offset O to Extreme Fiber ’ 10 m J 0 m
Vertical offset © to Extreme Fiber User 1 0 m J 0 m

User Offset Reference

Display Offset Point \-E OK i‘ Cancel
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Step

1)1 Material Definition EA MIDAS cIviL

Procedure 0_

- —— General

Sfaterial 1 Section  Thickness
1) Click on Material I Name Tpe  Sanced D8 @“ " ¢ il e
2) Click on Add... & oo ! e.a:,a:';[;'““:'.
3) Select the Type of Design: Steel L_DB_ _=m ____;_=
4) Select Standard: IS (S)

DB: E250

5) Click on Apply Code ~

Type of Material

Concrete

Standard ~

DB ~
O Isotropic Orthotropic
Steel
Modulus of Elasticity 2.0500e+08 kN/m?
Poisson's Ratio 0.3
Thermal Coefficient 6.6667e-08 V/IF]
Weight Density 76.08| kN/m?
Use Mass Density 785 kN/m3/g
= Concrete
Modulus of Elasticity 0.0000e+00 kN/m?
Poisson's Ratio 0
Thermal Coefficient 0.0000e+00 VIF]
Weight Density o kN/m?
Use Mass Density o kNim¥g
Plasticity Data
Plastic Material Name NOMNE >
Thermal Transfer
Specific Heat 0 BtufkN-[F]
Heat Conduction 0 Btu/m-hr[F]

Damping Ratio 0.02
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Step

(174

Material Definition

Procedure

Select DB: E250

Click on Apply

Select Type of Design: Concrete
Input Standard: IRS (RC)

5) Select DB: M35

6) Click on OK

Material Data

General

Material ID 2 Name E350

Elasticity Data

Steel
Type of Design Steel ~
andard  15(5) ~
—— -
DB M |
- - -
Concrete
Standard ~
Code ~
Type of Material
[o]:] ~
O Isotropic Orthotropic
Steel

Modulus of Elasticity 2.0000e+08  kN/m?
Poisson's Ratio 0.3

Thermal Coefficient 6.6667e-06 VIF]

Weight Density 76.08| kN/m?
Use Mass Density 785 kN/m¥/g
= Concrete

Modulus of Elasticity 0.0000e+00 kN/m?
Poisson's Ratio 0

Thermal Coefficient 0.0000e+00 V/IF]

Weight Density o kNfm?
Use Mass Density o kN/m¥/g

Plasticity Data

Plastic Material Name NONE >
Thermal Transfer
Specific Heat 0 Btu/kN:-[F]
Heat Conduction 0 Btu/m-hr[F]

Damping Ratio 0.02

B

ﬂ MIDAS CIVIL

Material Data

General
Material ID 3 Name M35
e-'laslicily Data
o ————
Type of Design Concrete ~
-—— Standard o
DB ~
ncrete
—— -
Standard  IRS(RC) o |

Code ~
—— -

DB v

Type of Material

O Isotropic Orthotropic =
Steel
Modulus of Elasticity 0.0000e+00 kN/m?

Poisson's Ratio 0

Thermal Coefficient 0.0000e+00 VIF]

Weight Density o kN/m?
Use Mass Density 0| kNim?g

B Concrete

Modulus of Elasticity 2.9500e+07 kN/m?

Poisson's Ratio 0.2
Thermal Coefficient 6.5000e-06 1V/IF]
Weight Density 25| kNfm?

Use Mass Density 2549 kN/m?g

Plasticity Data
Plastic Material Name NONE >
Thermal Transfer
Specific Heat 0 Btu/kN:[F]
Heat Conduction 0 Btu/m-hr[F]
Damping Ratio 0.05

C—_—_—_—_JOK \—’CE e
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Step

02

Procedure e

Select Section
Click on Add..
Select Solid Track
Select User
Input H: 2400 mm
B: 7800 mm
Input Name: Pier
Click on OK

Click on Close

Section Definition EA MIDAS cIviL

Section Data %

m = - _
Mﬁtﬂria}\./,‘iecnon 'Thicknnss PSC Tapered Composite Steel Girder
9 DB/User \Value SRC Combined
]t we s o —
1 Girder Compo... CPG e

Section|D 2 o Trac .
06} @ooama

g Pier User 1 DB N w
[ Delete | eme per T
| Cony | Sect. Name v
R
| mpot
h

i H 2400

e'""""""":m":

I g 7800 mm |

R e e e e e

Offset: Center-Center B Consider Shear Deformation.

Change Offset ... Consider Warping Effect(7th DOF)

Show Calculation Results... oK I Cancel ‘
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1E3| RSI Wizard - Layout EA MIDAS cIviL

Procedure MIDAS CIVIL NX 292@\MIDAS 2026\Tutorial Work\RSI Tutorial\New File\Model File\Step 2 Model] - [MIDAS CIVIL NX]
v Project ) ent Properties Bo y Load 5 F

Structure Nod ent Properties

=

1) Go to Structure

2) Click on Rail Track Analysis Model R gs Fraaia el i R b iweall P e Modet
3) Select Rail Track Analysis Model @ Sy
4) Make the Unit: kKN and m

| Start Page » MIDAS CIVIL NX

N

e
(4)

lonet 0,0,0 @ Zoom Fix for Stages (@ Active Bt N ~ m ~ ljf None ~ @

Rail Structure Interaction
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1E3| RSI Wizard - Layout EA MIDAS cIviL

P roced u re [ Rail Track Analysis Model Wizard

Layout Section Boundary Load Wizard Option

1) Select Bridge Material New:

E350 . .
e T S0 o o

ﬁL
ﬁl
L

2) Input Embankment Length: 150 m l' Y — ° "

3) Deck Information: 10@32.6 m ( peck tumber )

4) Select Multi - Curve and : = e T :
I Embankment Length v Var. K Embankment Length !

Click on Advanced

NOTE: Before proceeding to the

next steps, please review the Midas

Civil NX Help Manual link provided o - ) T )

A @ @ . A @
below. The manual explains exactly : . . .
how to input these curve values and A e ] ® A O O
clarifies the differences between the
Rail and Rail/Deck types. P e | T
Rail Track Analysis Model - Layout - Ml Additional Check

DAS Supgort

o ] e

Rail Structure Interaction 21
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https://support.midasuser.com/hc/en-us/articles/17496345255449-Rail-Track-Analysis-Model-Layout
https://support.midasuser.com/hc/en-us/articles/17496345255449-Rail-Track-Analysis-Model-Layout
https://support.midasuser.com/hc/en-us/articles/17496345255449-Rail-Track-Analysis-Model-Layout
https://support.midasuser.com/hc/en-us/articles/17496345255449-Rail-Track-Analysis-Model-Layout
https://support.midasuser.com/hc/en-us/articles/17496345255449-Rail-Track-Analysis-Model-Layout
https://support.midasuser.com/hc/en-us/articles/17496345255449-Rail-Track-Analysis-Model-Layout

1E3| RSI Wizard - Layout EA MIDAS cIviL

Advanced Curve

PrOCEd ure Advanced Curve

l@O Rail 1

1) Select Rail I.:::I R O rail Rail/Deck

2) Check on Straight Line Noswonie  son 0 m g 100 |m] svagetne  san [0 v ma 00
Start: 0m e
End: 100 m Circular Curve Start |0 . End |0 - Circular Curve s 0 End [0

3) Click on Add and Radius |0 Type “oncave Radius |0 Type
Check off Straight Line 0

4) Check on Transition Curve Transition Curve  Start O - End [0 H T:a;.;n- C:r\: - -s:an- -130- o -m- B -E:d-1:5- o -m-i
Start: 100 m Transition Cur Ti a i Transition Curve Type O Clothoid Third Parabola :
End: 135 m Radius1 |0 Radius2 |0 : : Radius1 0 @Radius2 1000 m i
Radius 2: 1000 m Transition Curve Lengt! 0 : Transition Curve Length 35 m :

5) Click on Add and ype O Concave (O Convex : hpe OConcave OComvex |

o o o o o o e e -

Check off Transition Curve

OQporg . S o

Deck... Curve Start End R1 R RZ Ls Ty Deck... Curve Start End R1 R R2 Ls Tyj
Rail 0 100 - . - - Str

[ oK l[ cancel | [ oK ll Cancel

Rail Structure Interaction 22



154 RSI Wizard - Layout

Procedure

1) Check on Circular Curve

Start: 135 m

End: 175 m

Radius: 1000 m

Click on Add and

Check off Circular Curve
Check on Transition Curve
Start: 175 m

End:215m

Radius 1: 1000 m

Click on Add and

Check off Transition Curve

Advanced Curve

Circular Curve

ﬂ MIDAS CIVIL

Advanced Curve

O Rail

Straight Line Start

Circular Curve Start

Radius 1000 m

Transition Curve Start

Transition Curve Type

Transition Curve Length

1
1
1
1
: Radius1 |1000
1
1
1
1

O -

m
© Clothoid
Radius 2

m

O Concave

Qgran s

m

Deck... Curve Start End

Rail 0 100
Rail TR 100 135
Rail R 135 175

R

1000

Ty}
Sty
Co
Co

I3

Rail Structure Interaction
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154 RSI Wizard - Layout

Procedure

1) Check Straight Line

Start: 215 m

End: 315 m

Click on Add and

Check off Straight Line

3) Check in Transition Curve
Start: 315m

End: 375 m

Radius 2: 1000 m

Click on Add and

Check off Transition Curve

2)

Advanced Curve

O Rail

Rail/Deck

Straight Line

|
|
L o o o o o o e e e e e e

Start

215 m Ns

End

m
|

Circular Curve tar 135 nd (175
Radius 1000 mi Type Concave Convex
Transition Curve Start | 172 T End | 215
Transition Curve Type lath Third Parabola
Radius 1 1000 I Radiu 1000 m
Transition Curve Length 40
’ Cav n
\mi Modify Delete
Deck... Curve  Start End R1 R R2 Ls Ty}
Rail 0 100 - - - - Sty
Rail TR 100 135 - - 1000 35 Co
Rail R 135 175 1000 - - Co
Rail TR 175 215 1000 - - 40 Co
l oK l [ Cancel

ﬂ MIDAS CIVIL

Advanced Curve

O Rail

Straight Line

Circular Curve

Radius

1000

Rail/Deck
w215 Eng 315 ,
135 nd | 175

1 & Transition Curve Start 315 m End | 375 i :
! I
: Transition Curve Type O Clothoid Third Parabola |
|
1
1 Radius1 1000 m Radius 2 |1000 m :
! I
: Transition Curve Length 60 m 1
|
: Type © Concave Convex :

Opong

Delete

Deck... Curve Start  End R1 R R2 Ls Tyy
Rail 0 100 - - - - St
Rail TR 100 135 - - 1000 35 Co
Rail R 135 175 1000 - - Co
Rail TR 175 215 1000 - - 40 Co
Rail 215 315 - - - Str]
4 [

[ OK l [ Cancel l
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1E3| RSI Wizard - Layout EA MIDAS cIviL

PrOCEd ure Advanced Curve X Advanced Curve

1) Check on Circular Curve O Rail Rail/Deck e O Rail Rail/Deck
Y e et e eVt e T e Tt st Tt St s Y Yt T
Start: 375 m Straight Line Start | 215 - End |315 — 1 & Straight Line Start 450 m End |526| \ m :
1
End: 450 m T o o T T et e

1 S ——

_ A
Radius: 1000 m \:/ Circular Curve Start | 375 m End |450 = [ Circular Curve Start |375 m End |450
: 1
i 1
2) Click on Add and 1 Radius | 1000 m Type O Concave Convex : Radius 1000 m Type Concave Convex
. 1
Check Offclrcular Curve e o s e e e s . s s e s . s s e e e e
3) Check in Straight Line . — -
Transition Curve Start 315 fr End |375 n Transition Curve Start 315 I End | 375
Start: 450 m _ .
Transition Curve Type Clothoid Third Parabola Transition Curve Type Clothoid Third Parabola
End: 626 m
Radius1 1000 m Radius2 1000 m Radius1 1000 m Radius2 1000 m
4) Click on Add
Transition Curve Length 60 Transition Curve Length 60
5) Click on OK ) ) ; .
Ty pe pncave LONvex Ty pe oncave L-ONVex
\ma Modify Delete \“ﬂ Modify Delete
Deck... Curve  Start End R1 R R2 Ls Ty} Deck... Curve Start End R1 R R2 Ls Ty}
Rail Q 100 - - - - Str Rail 0 100 - - - - Sty
Rail TR 100 135 - - 1000 35 Co Rail TR 100 135 - - 1000 35 Co
Rail R 135 175 - 1000 - - Co Rail R 135 175 - 1000 - - Co
Rail TR 175 215 1000 - - 40 Co Rail TR 175 215 1000 - - 40 Co
Rail 215 315 - - - - Str Rail 215 315 - - - - Sty
Rail TR 315 375 - - 1000 60 Co Rail TR 315 375 - - 1000 60 Co
Rail R 375 450 - 1000 - - Co

| ok || cancel | \ce oK ’[ Cancel ]
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1E3| RSI Wizard - Layout EA MIDAS cIviL

Advanced Span Type

Procedure

Layout Section Boundary Load Wizard Option
o I Deck Num Suppert Condition Span Length{m) Edge Dist.(m) N Span
. 9 Deckl Fixed 0 0.275
1) Check on and Click Advanced : , & @26m — 3197 oz ']
':‘"r:' ’:"F:' ':Lr:' ':Jvr:' ':!f:' ':’Jvr:' ':‘7: iElearim SEciEg : 0.7 0
Optlon A Deck n . Deck2 __F;d__ T o_____u'Es _1_
H H Deck Numl;el (32.6m) Fixed 39 0.275
NOTE: Click the Guide button (ecxrype ™ ) Boaring Spacing 07 0
A N . ” . Deek3 Fixed 0 0.275 P
before continuing to see exactly ' Embankment Langth " ! Embankment Length ! (32 6m) Fixed 39 0.275
Bearing Spacing 07 0
how to enter values in the srige Data Decet Fixed 0 0zs
Bridge Material New 2 2:E350 |l Embsnkment Lorstn 150 . ~ .s Fixed 3;: 0_2?:
H earing Spacing X
Advanced optlon " Deck Information 10@32.6 m Advanced.. Multi-Curve Advanced... Decks Fixed o 0.275 1
(32.6m) Fixed 319 0.275
2) |npUt DeCk 1 (326 m) L Bearing Spacing 0.7 0
[ — [
. Type 1 A ® ® Ty ® A o Decké Fixed 0 0.275
N Span: 1 (32 6m) Fixed 39 ozrs|
. i Type 3 A ® Type 4 ® A © © Bearing Spacing 07 0
Support Condition: Fixed o Deck? Fixed 0 025
\rﬁ/ (32 6m) Fixed 319 ozrs| |
F|Xed Rm;;m Bearing Spacing 0.7 0
Rail Material 1 1-E250 h B Number of Tracks 1 ~| EA Decks =i g = 1
Span Length (m): 31.975m ) G2 om) Foewed 3 0275
Additional Check Bearing Spacing 07 0
i : Decks Fixed 0 0.275
Edge Dist. (m):  0.275m eyl o - ol
Bearing Spacing 07 0
0.275m
' Deck10 Fixed 0 0.275
1
. . {32.6m) Fixed 31.975 0.275
Bearing Spacing: 0.7 m
Input for all Deck as per value 9

shown in image
3) Click on OK

DECK 1
32.6m

DECK2-~9
32.6m

DECK 10
J2.6m

31.975m 0.

700 m (TYP)

31.900 m

31.975m
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Step

1E4° RSI Wizard - Layout & MIDAS CIVIL

Rail Track Analysis

P I'OCEd ure Layout Section  Boundary Load Wizard Option

1) Select Rail Material: E250
2) Select Number of Tracks: 2 S S S S S S s

[ _
A Deckn ... .

( Deck Number )

Deck Type
Variable
le e I 5
~ ™ a a
Embankment Length Var. Embankment Length
Bridge Data
Bridge Material New 2 2:E350 v u Embankment Length 150 m
Deck Information ~ 10@32.6 m Advanced... Multi-Curve Advanced...
Span Type
S I 1 = ) [ 1
/pe ype £
! A o o i o A o
- . I 1 - - [ 1
ype 3 ype 4
: A & ® A O O
il Data 9
------------------l ‘------------------l
\r’ﬁ;l Material 1 1: E250 v Number of Tracks |2 ~| EA_|
o e -
Additional Check.
o o]
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Step

04

RSI Wizard -

Section

1) Go to Section

2) Select Bridge Section: Girder

3) Input Eccentricity between
Rail/Slab: 0.75 m

4) Click on Copy the current
Deck Data to other Deck

5) Click on OK
6) Select
> Gauge Standard:
Indian Gauge (1676 mm)

> Add Rail DB Section: UIC60
7) Select Rail Section: UIC60
8) Check in Define Track Lane
Positions..
9) InputD1:-1.5m
D2 15m
10) Click on OK

ﬂ MIDAS CIVIL

Proced ure | Rail Tra ysis Model Wizard
.

Layout lSecDon |Boundary Load Wizard Option

Deck1 Deck2 Deck3 Deck4 Deck5 Deck6 Deck? Deck8 Deck9 Deck10

Centriod of Rail

Eccentricity between
Track 1 Track 2 Rall / Slab

Top face of Slab

Centriod of Girder

Location of Supports

Q Guide Draw
Jeck Section
i
\i/e.rk!ge Section 1 1: Girder v B 1 Tapered Section Assignment
N — -
W NN NN NN NN NN NN NN SN SN NN SN SN NS SN S R S ----------------‘
centricity between Rail/Slab  0.75 m 1 Copy the Current Deck Data to Other Deck... 1
——— -

Sail Section
N NN NN SN NN SN SEN SEN BN SN SEN SN B SN S S NN NN NN N NN NN SN NS NN SN S SN S S S

Rail Section 3 3 UICB0 v q Gauge Standard Indian Gauge (1676 mm) -1
Define Track Lane P . Add Rail DB Section uice0 v
1 | Ay (e ——

’ ‘ Cancel

Copy the Current Deck Data

O Apply all Decks

Select Applied Decks

List of Decks Selected Decks

Deck?2

Deck3

Deckd

Decks

Deck6

Deck?

Decks

Deck9 A
Deckl0

M —

Define Lane Positions X

Taffic Line Lane

No. of Lanes
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Step

11| RSI Wizard - Boundary EA MIDAS cIviL

Rail Track Analysis Mgg izard X i i i A -----------'
Procedure R o Y riccinal Resstance DNransverse Resisance Data_|

-
Layout Secuoh\éouncaz g Load  Wizard Option Ballast Bed Concrete Bed
1 ) GO to Boundary Longitudinal Resistance Data Transverse Resistance Data Transverse Rigicliti
) ) ) _— \ = i o e e e e e
2) Input Longitudinal Resistance / i \_/;"f'_ﬁei g""_C"fieﬂ_________l “FUd (Longitudinal Limited Disp) 0002 | m |
1 1
Data vvvvvvvvvvvv i \ : Ud (Longitudinal Limited Disp.) 0.002 m : : Unloaded Condition :
i Idealized Bilnear Curve 3
. . L. . % ; | Unloaded Condition 1 | Fmax (For Stress Check) 25 KN/m 1
® H (Loaded Condition)
Ud (LongItUdlnaI lelted D|Sp.) E i 1 Fmax (For Stress Check) 25 kN/m 1 1 . 1
s 1 1 1 Fmax (For Disp. Check) 25 kMN/m 1
©0.002 m g 1 Fmax (For Disp. Check) 25 kN/m 1 1 1
2 I I I ~ I
Fmax (For Stress Check): I Losded Conghion . I Loaded Condtion I
’ ° \ 1 Fmax (Yield Force) 50 kN/m 1 1 Fmax (Yield Force) 50 kN/m I
25 kN/ 2 Idealized Bilnear Curve L ‘I I A I
« (Unloaded Condition) ———— ——— —————— - -
m e ot e
FmaX (For D|Sp. CheCk): : Define Condition
: > © Ballast Bed Concrete Bed Define Condition
25 kN/m Ud Displacement of Rail
Advanced... © Ballast Bed Concrete Bed
Fmax (Yield Force): 50 kN/m Boundary ——

, 1 . Advanced...
. Spring Type © Bearing Type 1
3) Select Transverse Resistance 0 e e
\-(' Advanced

‘Elasuc Link Data
Data

Elastic Link Length 0.3 L | Advanced

- ——
Longitudinal 15000 kN/m 1
I Tronsverse 15000 | kivym |

4) Input Same Value as Step 2 6"“““““

\-/Jnel Data

5) Select Bear‘ing Type 1 Pier Section 2 2: Pier v m | Bottom of Pier O Fixed Spring Support
. . 1 pier Material 3 3: M35 - %E 1
6) Input Elastic Link Data I =g
| Pier Height 10 m 1
Longitudinal: 15000 kN/m | :
Transverse: 15000 kN/m
Shear Spring Location Check Distance Ratio From End | 0.5

7) Elastic Link Length: 0.3 m
8) Input Pier Section: Pier
Pier Material: M35

Pier Height: 10 m [ oven. | swvens. | -

‘ Cancel
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Step

153 RSI Wizard - Load <4 MIDAS CIVIL

Procedure

Layout Section Bounda L-d Wizard Option
1) Go to Load LA

mperature Load

2) |nput DeCk Temperature: 25 C @D-e(:;n:er;u: - -25- - TCII-I Advanced Temp. Rail Temperature 0 [F1

e o o o e e e e e e

3) SeleCt Running Direction: Acceleration [ Braking / Vertical Load
\—/R;n:g-t)lr:: li-on-— - -I(e:pTeft- - -v- .i

Keep Left L

4) Input the Value as Show for

ack Loads Train Section : 0 ~ |0
[ 4 Y N N

TraCk 1 i Load Type Track b:};dri] St?;rt End Pt (m) Length (m) 1
| vertical Track1 182.95 496.60 508.60 1
1| vertical Track1 104.00 000/ 496560 ] 1
1|Accel Track1 4700 49660  508.60 1 1
I|Accel Track1 22.00 468.60 496.60 1
]| Centrifugal Track1 182 95 496 .60 508.60 1
1 Centrifugal Tracki 104.00 0.00 496 60 1

© Guide Draw

LITITLLITTTIT L1111 verticaltoad
BES553555553 3393333353 Braking Load
Track 1 mesceeee] cesesess ] ceeeees | cceseese | ceeceee™)

= = = = = = = G —— = =

verticaltoad [ J JJJ T JIIIIIITTTITT
Acceleration Load
Track 2 (Tesscesc| seeseece | sesesees | seeseecs [ seseeees]

= = = = = = = = = = =

= -

Moving Load Data

Number of Track Loading Locations n
Apply Unique Location increment for all track Apply Unique Train Speed for all track
Location Increment for Track1 =326 m Train Speed for Track1 60 km/h

[ | o ]
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Step

153 RSI Wizard - Load <4 MIDAS CIVIL

PrOCEd ure anllloy el Wizard

Layout Section Boundary Load Wizard Option
1) Input the Value for Track 2 as -

Temperature Load

Shown Deck Temperature 25 €] Advanced Temp. Rail Temperature 0 [F1
2) Check in Moving Load Data Acceleration | Braking / Vertical Load
. Running Direction - Keep Left -
> Number of Track Loading SRS R
Locat|0n 1 1 a'rack Loads Train Section : 0 - |0
Loads Start Pt : 1
. Load Type Track End Pt (m) Length (m)
> Location Increment for Track (kNim) | (m) ; I
| vertical Track2 182.95 496.60 508.60 1
1| Vertical Track2 104.00 0.00 496 .60 1
-32.6 m ]|Braking Track2 4700 49660 50860 1
| Braking Track2 22.00 0.00 496.60 1 1
> H . J|Centrifugal  |Track2 18295  496.60 12.00
Train Speed' 60 km/h J|Centrifugal  [Track2 104.00 0.00 49660 ! :
e e )
O Guide Draw

[ [ 4 \_ V ]' ;,Verlir,al Load

[ITIITTITTTILTY

B35 33333 3333333333 5-3] Braking Load

Track 1
. = o —— C = = C— C C
A [ ]
verticalload [ T T T T T TTTTTTTITITIT]
Acceleration Load
Track 2

= = = = = = = = = = =
| = -l

9 e e b |

]© Moving Load Data 1
I Number of Track Loading Locations n 1
: Apply Unique Location increment for all track Apply Unique Train Speed for all track :
: Location Increment for Track1 -32.6 m Train Speed for Track1 60 km/h :
e
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Step

14| RSI Wizard — Types of analysis for RSI m MIDAS CIVIL

Types of analytical methods for RSI

- The accuracy depends on the computational analysis methods.

- The following two computational analysis methods are available:

. Separate analysis: thermal loading, traction/braking loading and train vertical
loading are separately considered.

. Complete Analysis: thermal loading, traction/braking loading and train vertical
loading are concurrently applied.

- Depending on the global structural system, the separate analysis is more likely to
produce the greater axial forces than the staged analysis.

Rail Structure Interaction 32



Step

14| RSI Wizard — Types of analysis for RSI m MIDAS CIVIL

Types of analytical methods for RSI

Simplified Separate Analysis Complete Analysis
Separate Train Load
Added 10 Thermal
- " Construction Stage Analysis
(Deformed position)
ASparent inUesse
esntance of Loaded track y
el Id Of y
VieldOf  |eeeeceeeeeaaes K e e ——— I— doo. Vield Of Leccccccccmcccccccccccccccaaaa D A ———
oaded Track Loaded Track
. f o
v 22 o %S
hd : 2 naded S Ty
aded Sttfn *3 = Loaded Stiffness =&
& 3 5 53
- o L - =
: £
Yield Of Yield Of
Usloaded Treck ™™= =w=eescssas roccsnssansananansen preccccnse doww Unloaded Track [[~============2 ~ T e [
it £3
Thermel Alone 33 Thermal Alone o
: i: |
-y | 2
Unioaded Suttness - : \Unloaded Stiffness ': 5
p "\-vl:'.' - 3 (Thermal) -3 ‘
P -
Strain Strain
N 7
-~ -~

Depending on the global structural system, the simplified separate analysis is a
conservative approach and results in greater stresses on the in the rail as compared to
the complete staged analysis..
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Step

08

RSI Wizard — Wizard Option

Rail Track Analysis Model Wizard

. . Layout Section  Boundary Load\"ﬁ- wWizard Optiong

Go to Wizard Option RAFERIN e ——
Modeling Option

Input Element Length: 1 m } Element Length 3 g

Click on unit Setting

Stress Check Model Option

Simplified Separate Analysis Model

Select meter and click OK

Click on Complete Analysis T ——

MOde| Relative Longitudinal Displacement Component due to Vertical Effect

Click on Save As... o
Click on OK cation of Rail Break [0

ﬂ MIDAS CIVIL

Select Al Unselect All

Q-

Cancel
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Step

i1 Rail Track Analysis E8 MIDAS CIvIL

Procedure i R e s i s s @

1) Go to Structure Tab : & [l o O 52 ‘ 4

2) Click on Rail Track Analysis | : | : : Anaivs Mode!
() Rail Track Analys
MOdeI g R = % QIR Iy b > Px G A1 On 9 E @[’ Rail Track Analysis Report

3) Click on Rail Track Analysis

Rall Track Analysis Report X
Report Working Directory yrial Work\RS! Tutorial\New File\Model File\Step 2 Model\ Y
4) Input the Step 2 Model_Complete.mcb
Step 2 Model_Complete_Mov01.mcb
: . Step 2 Model_Complete_Mov02.mcb
Compresswe Stress. 60 MPa Step 2 Model_Complete_Mov03.mcb
. Step 2 Model_Complete_Mov04.mcb
Tensile Stress: 75 MPa Step 2 Model_Complete_Mov05.mcb
Step 2 Model_Complete_Mov06.mcb
5) Clle on OK Step 2 Model_Complete_Mov07.mcb

Step 2 Model_Complete_Mov08.mcb
Step 2 Model_Complete_Mov09.mcb
Step 2 Model_Complete_Mov10.mcb
Step 2 Model_Complete_Mov11.mcb

Unit Setting

O N-mm Kips-in

ecking Criteria

) N S N SN S SN SN SN SN NN SN NN SN BN SN S NN S N S R

\rf(ﬂaxvmum permissible additional rail stresses 1
1

: Compressive stress 60 MPa |

1

: Tensile stress 75 MPa |
S —— |

Permissible horizontal displacements due to Braking/Traction

Relative displacement between Deck and Rail 4 mm

Absolute displacement of the Deck 5 mm

Permissible displacement between Top of Deck
end and Embankment or between Top of two 8 mm

consecutive Deck ends
'[ OK ‘ Cancel
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Step

v{18 Rail Track Report Generation MIDAS CIVIL

Procedure G Autosave (@ orr) Y~ v 5 Step2Model Complete v £ search

Fle ~Home Insert Draw Pagelayout Formulas Data Review View Automate Help

Go to the folder in which model Bae b Jaw == | e o ) ) O B BEE I v O Qa # &
) Pajte R B I U-i-&vA. = EE] = B MegeaCenter ~ EE- % 9 % 0 Fcc:rrv‘wdaltlt‘fnr:L F;;r;‘a:vas St;:gv Insert Delete Format © - FS.\Dt:.Bf ;:w:ﬂ&i Add-ins  CONNECTOR  Python | ChatGPT
flle has been saved. Clipboard ] Font [~ Alignment [~ Number Fl Styles Cells Editing Add-ins MIDAS Boardflare  ChatGPT
M13 v Fv
It contains an Auto-generated 2 . € . B € . ! . t . . ©
fOIder haVing a” the mOdeI ﬁleS as § Track Longitudinal Stress due to Temperature Variation in Deck
We” as the Report ;1 N e TracklPos e TracklNeg Track2Pos e Track2 Neg
S 2.000E-00
Say, the model File named )
“RSl.mcb” is saved in the Local =
. 12 =
Drive (D) then the report could be = —
. 14 B
found n: 15 Z 0.000E+00
16 <
17 érznnnsmn
. 18 3
Local Drive (D) > RSI (folder) > =
RSI_Add1_RelativeDisp ] % vy
i S I I |
(Excel File) 2 i it
25 -1.000E+01
26 0 100 200 ) 300 400 500 600 700
In the Report document, 3; Distance from the Left end of Embankment (m)
»
Stress plots due to temperature, =
braking and tractive forces, - Minx Compresave Swressin Track 1= -0 836€+00 iPa
centrifugal forces, and vertical = i s Sires n Track = TR
37 Max Compressive Stress in Track 2= -8.879E+00 MPa

loads, as well as displacement < Siess PloxTemperature)
graphs and longitudinal reaction

12) Longitudinal Reaction (Fx,N) due to Braking/Traction + Centrifugal Force + Vertical Effect + Temperature
table, can be found here.

Node |Reaction
3500 2. 21E+07
3504 5.86E+12
3508 9.12E+12
3512 1.11E+13
3516 1.75E+13]
3520 2.54E+13
3524 1.26E+13]
3528 -3.53E+13
3532 -1.55E+13
3536 -2.30E+13
3837 -1.19E+13 1]
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