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Wall Design

Foundation Design
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04 Pre-Post Processing

- Local Coordinate Displacement Output under Moving Load Cases

- Batch output for tendon loss table by construction stage and tendon group
- Flexible Dual Tree Menu Layout and External Docking

- Full Customization of Horizontal Toolbar Functions

- Addition of Active Fix and Zoom Fix for Stage to Status Bar

05 dofiel EAl7Is

Addition of Material Database for Structural Steel Reinforcement as per NR/GN/CIV/025
Addition of Section Properties for U-girder Bridge as per NR/GN/CIV/025

Addition of Moving Load for UK Network Rail Bridge Assessment as per NR/GN/CIV/025
UK Network Rail Bridge Assessment as per NR/GN/CIV/025

Automated design support for asymmetric (Type 2) composite steel bridges( Eurocode,
AASHTO)

RC design support for US railway bridges(Based on AREMA design code)

Update PSC section design criteria for Australia to the latest 2024 standard

Add California-specific provisions from AASHTO LRFD

Auto-generate Load combination (RC) as per TMHO7 : 1981

PSC Design as per TMHO7-3:1989

Significantly Improved Excel Design Report Generation Speed

Steel-Composite Girder Design & Assessment Enhancements

Virtual Beam Display for Plate and Mixed Models

Virtual Beam + Span Information: Faster LTB checks on plate or mixed models

Virtual Beam Selection & Management

Virtual Beam Reinforcement/Transverse Stiffener Input

Virtual Beam Design & Assessment for Steel-Composite Girders

Virtual Section for Design

Bearing Stiffener/ Intermediate Stiffener Check (NR/GN/CIV/025) for Steel Railway Bridges
Local Coordinate Displacement Output under Moving Load Cases © MIDASIT Co,. Ltd
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« 2o] RX0| 24 HA2| £2 AP I0| EUE RAR 5= Gl HUALCH YAEUEE EH)E loads to Masses 2 HESIO| FBHESE
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"o 04. Pre/Post Processing

1. 0| S5I=8H40f| LSt Local Axis 71E Hel 2 £
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- Local Axis 7|&=2| tHe| A

= | J|ECE gfolgt £ QI IR0 M wFHO| HSS ECt HetohH Hote 4 JAELICh
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= Results > Result Display > Deformations > Displacement Contour
Start Page MIDAS CIVIL WX Result-[Displacement]
Carn
panents Companents Node Load [ux Dy |:qu Rx Ry Rz
onx by oz - - - (in} (in) ) | (ady | radh | draa)

» 130 | MVL{max) 0.185 0.045 0222 0.002 0.000 0.001
R R iz S Y iz 131 [MVL(max) 0.182 0.023 0.221 0.002 0.000 0.001
Rt R 132 [MVL(max) 0.199 0.025 0.221 0.002 0.000 0.000
B - B o 0E B 133 |MVL(max) 0.206 0108 0.222 0.001 0.000 0.000
234 [ MVL{max) 0.021 0120 0.214 0.001 0.000 0.000
Dx¥Z DXYE 235 [ MVL{max) 0.013 0.034 0.210 0.001 0.000 0.000
237 | MV L(max) 0.005 0.012 0.208 0.001 0.000 0.000
\ 233 [ MVL{max) 0.000 0.035 0.207 0.001 0.000 0.000
130 [MVL(min) 0270 -0.149] -0.086| -0.001 0000 -0.003
131 [MVL(min) -0.261 0080 -0.082] -0.000] 0000  -0.003
132 [MVL{min) -0246| -0000] -0077| -0000] 0000 -0.002
133 [MVL(min) -0223| -0016] -0072| -Dooo| 0000 0001
‘ 234 | WMVL(min) -0076| -0032] -0062] -0000] -0000] -0.000
‘ ‘ 235 [ MVL(min) -0.071 0010 -0065| -0.000] -0000|  -0.000
‘ 237 [MVL(min) 0072 -0050] 0088 0000 -0000] -0.000
= 238 [ MVL(min) 0075 0141 0070] -0000] -0.000] -D.000
= 130 |sLCB1 (max) 0466] 0391 0.976 0.013 0000] -0014
] 131 |sLCB1(max) 0424] 0153 0.980 0.012 0.001 0012
V’)‘ = 132 |sLCB1 (max) 0388 0.083 0.977 0.010 0.001 ~0.009
| 133 |sLCB1(max) 0297 0442 0.984 0.008 0.002]  -0.005
[jﬁ = 234 sLCB1 (max) 0173 0.505 0.946 0.004] -0.000 0.001
| ’ 235 [sLCB1 (max) 0199 0134 0.923 0.004]  -0.000 0.001
‘ ‘ 237 |sLCB1 (max) 0238 0142 0.916 0.004]  -0.000 0.002
\ 233 |sLCB1 (max) 0272 0381 0.906 0.004]  -0.000 0.002
| ‘ 130 | sLCB1(min} 1262 0729 0.439 0.008 0000  -0.021
- = 131 |sLCB1 (min) 1217 0297 0.449 0.007 0.000] -0.017
= | 132 |SLCB1(min) 1148 0.039 0.455 0.006 0.000] -0013
[y 133 |SLCB1(min) -1.058 0.224 0.470 0.005 0.001 -0.007
o - 234 |sLCB1(min} 0.343 0.238 0.463 0.002 _0.000 0.001

A1+ [\ Displacements(Global) ADisplacements{Local) / |
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" Results > Result Tables > Tendon > Tendon Loss
StartPage = MIDASCIVILNX » Result-[Tendon Loss (s :em‘l[l;n tGmun]] StartPege . MIDASCVILNX . Result-[Tendon Loss (Tendon Group)]
ess ress (Eastic
i (e, |Sresstioned) (00 ) oy e | e e e
[The Loss of tendon group [Tendon-Spant] at the stage of [Stage2] b [Tendon-Spant__|stage? (6010000 i 10067 43813 6267 09582
Tendon-Spant__[Stage2 _[601.0000 1 10077 3332191 09505
Tendon-spant Apply Tendon-Spant__[Stage2_|62.0000 i 10089 44758.0615 00557
s0[1 6012617614 3461.4555 0.0000 0.0000 1.0058 440000 Tendon-Spant __[Stage2 (4820000 1
901 601261 7614 5870.3434 |Stage3-1 0.0000 0.0000 1.0088 44.0000 Tendon-Spant__[Stage2 )@m I
EX 60126517614, 1421.4576 |Stage3-2 0.0000 0.0000 10024 440000 Tendon-Span1 __[Stage2 [607.0000 0
Bl 6012617614, 138770406 |9%¢ 0.0000 0.0000 1.0231 440000 Tendon-Spant __|Stage2 [157.0000 0
EAl 601261 7614 13877.0406 " 0.0000 0.0000 10231 44,0000 Lendoti-Syan ] d
201 6012817614, 272141713 10453 0.0000 0.0000 10453 44,0000 ::xi::i §
@i 6012617614 272141713 1.0453 0.0000 0.0000 10453 440000 e i
w31 601261 7614, 75714.8786 10434 0.0000 0.0000 1.0454 42,0000 e ST 7
EAl 6012617614 29714.8786 10494 0.0000 0.0000 10494 440000 Tendon-Spant
841 6012617614, 39148.4665 1.0651 0.0000 0.0000 1.0651 44,0000 [Tendon-Spant
51 6012617614, 1.0651 0.0000 0.0000 1.0851 44,0000 [Tendon-Spant
G0 6012617614 1.0826 0.0000 0.0000 1.0626 440000 Tendon-Spant
E3l 6012517614 10826 0.0000 0.0000 10826 44,0000 ICCHES feii
%1 6012617614 1.0880 0.0000 0.0000 1.0890 440000 ;:x’:::}
il £01281 7614, 1.0890 0.0000 0.0000 1.0890 44,0000 A
Bl 601261 7614, 1.0578 0.0000 0.0000 10978 220000 e
Eal 6012617614 1.0978 0.0000 0.0000 1.0978 44,0000 Tendon Spant
0 6012517614, 4107 0.0000 0.0000 4107 42,0000 Tendon-Spant
ES0 6012617614 107 0.0000 0.0000 107 42,0000 [Tendon-Spant
0 6012617614 1172 0.0000 0.0000 172 44,0000 [Tendon-Spant
7001 601261 7614, 1172 0.0000 0.0000 1172 42,0000 Tendon-Spant
100[J 6012617614 11212 0.0000 0.0000 11212 420000 L0000 Span
1011 6012617614, 11212 0.0000 0.0000 1212 44,0000 LorasSond
1011 6012617614, 11234 0.0000 0.0000 11254 42,0000 ::xi::i
1021 6012617614 11294 0.0000 0.0000 11204 440000 i
1021 601251 7614, 11342 0.0000 0.0000 11342 42,0000 Tendon Spant
1031 6012617614 11342 0.0000 0.0000 11342 440000 [Tendon-Spant
1031 £01281 7614, 11382 0.0000 0.0000 11352 44,0000 [Tendon-Spant
1041 601261 7614, 11352 0.0000 0.0000 11352 220000 [Tendon-Spant
104] 6012617614 1.1387 0.0000 0.0000 11387 440000 Tendon-Spant
1051 601261 7614 11367 0.0000 0.0000 11387 44,0000 L0000 Span
1081 6012617614, 11399 0.0000 0.0000 11399 440000 ;’x’::"l
1081 £01281 7614, 11447 0.0000 0.0000 11847 44,0000 e
1081 6012617614, 11446 0.0000 0.0000 11486 420000 i
1071 6012617614 11446 0.0000 0.0000 11446 44,0000 [Tendon-Spant
107 |1 6012617614, 11418 0.0000 0.0000 11418 44,0000 Tendon-Spant
1081 6012617614 11418 0.0000 0.0000 11418 440000 [Tendon-Spant
108]4 6012617614 11366 0.0000 0.0000 11366 440000 Tendon-Spant
1081 601251 7614, 11366 0.0000 0.0000 11366 44,0000 Tendon-Spant
1084 6012617614 1.1353 0.0000 0.0000 11353 440000 LS
101 £01281 7614, 11383 0.0000 0.0000 11383 44,0000 ;:x’:::}
(e 601261 7614, 11281 0.0000 0.0000 1251 220000 s
il 6012617614 11291 0.0000 0.0000 11281 44,0000 oo o
[T 6012517614, 11183 0.0000 0.0000 11183 42,0000 [Tendon-Spant
1121 6012617614 11183 0.0000 0.0000 11193 42,0000 [Tendon-Spant
121 £01281 7614, 117 0.0000 0.0000 1147 44,0000 [Tendon-Spant
[E 6012617614, 1147 0.0000 0.0000 1147 420000 Tendon-Spant
REI 6012617614 11071 0.0000 0.0000 11071 44,0000 Tendon-Spant
alr 6012617614, 1071 0.0000 0.0000 11071 42,0000 [Erm=ET
CIVIL NX 2025 (v1.1) CIVIL NX 2026 (v1.1)
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Tables Works Group Report

v [Z] Group

] Structure Group : 9
“““““ Nodes Lo be updated [ Nods

Sag [ Node=2 ; Element=0]
/> [ 5.G0[Mode=273 ; Element:
/= [ 5.62[Mode=6; Element=8

7 [ S.G3[Node=30; Element=!

5_G5 [ Node=36 ; Elements=:

[
[
/> [ 5.G4[MNode=20; Element=
[
[

[ [ 5,66 [ Mode=36; Element=.

7 M 5.67 [Node=21: Element=]
* [Z] Boundary Group : 3
L Pin Connection
L BG
L Stay
v [ Load Group:1

w | G

noeo [ YrenneE———— [ Tendon Group : 0

Floating Tree Menu T —— .
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4. Full Customization of Horizontal Toolbar Functions

- 7|E0ls B 27| AT D™ QUE £T =3 2 S(Horizontal Toolbar)0| O|X| 2tHM$H AF2X}F X 8l =21 RHM S ME Tt Ct
- O|F HEOM= E/RA MEH ZH HHALL ASTHA MEi J|S3T 22 2 =752 AF8AL Mol &3 %(Custom Toolbar)ofl =7t o~ ACLt O'H HTERE = 8 =3

S0 ZeE 2E 7|51 Of0|2E AFEAL Fe| = B30l A —’.‘—7}” T °'$L|Ef
- Lo 28 B 2SS M| OF SR MESH0] ALEAL Yo =7 B30 SEE 4+ ULLR JISS S INEHLR It BRIt YIELIC
t

Ho| =7 230 BfX[ot= A= 7HSELIC
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Project
View
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Edit
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Keyboard shortcuts
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5. Active Fix and Zoom Fix for Stage to Status Bar 37}
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1. Addition of Material Database for Structural Steel Reinforcement as per NR/GN/CIV/025

- To support bridge assessment in accordance with NR/GN/CIV/025, MIDAS Civil now includes a comprehensive set of steel and wrought iron materials used in

UK railway structures from the pre-1906 era onward.

- 10 new material types added to the database, including: Wrought Iron, BS 2762:1956(A), BS 2762:1956(B), BS968:1962, BS968:1941, BS548:1934,

BS15:1961, BS15:1948, BS15:1906, Pre1906. This includes definition of Yield strength values by thickness.

- This addition enables accurate structural assessments for existing UK railway bridges, including heritage structures and simplifies compliance with Network

Rail's material classification and evaluation requirements.

Properties > Material Properties

Material Data

General

Material 1D 1

Elasticity Data

Type of Design

Type of Material
Q Isotropic
Steel
Modulus of Elasticity
Poisson's Ratio
Thermal Coefficient
‘Weight Density

Use Mass Density

B Concrete
Modulus of Elasticity
Poisson’s Ratio
Thermal Coefficient
Weight Density

Use Mass Density

Plasticity Data

Name

= Rating > Steel Bridge > NR/GN/CIV/025 > Modify Steel Material

Wrought Iron

Steel

Steel
Standard

Concrete
Standard
Code

Orthotropic

1.9000e+08
03
1.2000e-05
75.51

riT)

0.0000e+00
0
0.0000e +00
o
o

NR/GN/CIV/025(S) v
DB

[Wrought Iron|

DB

Wrought Iron

kN/m?

1[c]
kN/m?*

kN/m?/g

kN/m?

1[C)
kN/m*
kN/m?g

Material Properties

Steel Malterial

Material List
D Name Es Fu FylFyl Fy2
1 Wrought |... 1.9e+08 285000 190000 190000 1

Steel Material Selection
Code | NRIGN/CIV/025(S v Grade |BS968:1941 v
Modulus of Elasticity (Es) 205000000 | kN/m?
Poisson's Ratio (Ps) 0.3

Tensile Strength (Fu) 570000 kN/m?
Yield Strength (Fy1) 355000 kN/m?
Yield Strength (Fy2) 325000 kN/m?
Yield Strength (Fy3) 295000 kN/m?
Yield Strength (Fy4) 295000 KN/m?
Yield Strength (FyS) 295000 KN/m?

Close Modify
[
Modify Steel Material
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2. Addition of Section Properties for U-girder Bridge as per NR/GN/CIV/025

+ Riveted steel plate girders can be defined, including detailed configuration of riveted angles. By accounting for rivet holes, the software automatically computes the net stiffness, which is
then applied in the assessment for more accurate structural evaluation.

= Properties > Section Properties

Section Data Riveted Angle X
DB/User  Steel Girder Defined Angles
dr dr
H + Define Angles...
Section ID |2 Hame cG
Section Type Steel Girder | v Angle3 Angle 1jfAngie5 Angle 7
S - : a Angle

@ Symmetric Section Auto Calculation

H Distance from Reference Line Angle 4 Angle 2 || Angle 6 Angle 8
2 Top 0 m Symmetric
Bottom 0 m © Angle 1 a -
B1 0.3 H 06 m Angle 2 a v
B2 03 il 0.014 m Angle 3 v
B3 0.3 t2 0.014
" Angle 4 v
B4 0.3 tw0.014 m
Angle S v
Angle B v
Riveted Angle... Angle 8 w
Component Angle RefPos RefPos dR Diameter
9% | Gatera) | (vertica) | (m) (m)

Top Left Flange Angle 1 |Left
Top RightFlange  |Angle 5 |Right
Web Angle 1 Top
Change Ofiset .., Consider Warping Effec7th DOF) Wab Angle 2 Top
|Bottom Left Flange  Angle 2 |Left
|Bottom Rignt Flange |Angle 6 [Right

culation Results... [ OK “ Cancel ]- l ok ” Cancel I

L

Riveted Steel Plate Girder

Ofiset Center-Bottom (@ Consider Shear Deformation,

olojolo/o| o
olojlolojlo|lo
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3. Addition of Moving Load for UK Network Rail Bridge Assessment as per NR/GN/CIV/025

- MIDAS Civil now supports Network Rail Standards-based moving load configurations for bridge assessment, in accordance with NR/GN/CIV/025. This
enhancement ensures compliance with UK railway bridge evaluation guidelines and expands the platform's global code coverage.

* Key Features:
Vehicle Types Included:
Equivalent Uniformly Distributed Load (EUDL)
RAI (RA1 ~ RA15)
Load Wagon (Convoy Mode supported)
Wagon Type D4 (as per UIC700 standard)
Dynamic Factor Configuration:

Dynamic Amplification Factors (DAF) can be automatically calculated by defined Determinant
Length and group-based selection.

This enables accurate load effect estimation under various speed rail conditions.
Track Factor Input:

Track Factor can be defined per lane in the Moving Load Case for consistent multi-track
evaluation.

* Benefits:

EUDL (Equivalent Uniformly Distributed Load) automatically provided, enhancing compatibility
with simplified evaluation methods.

Provides detailed moving load simulation tailored to UK railway infrastructure.
Allows for accurate modeling of various speed rail effects through Dynamic Factor options.

Enables bridge engineers to perform assessments using familiar UK-specific load definitions and
parameters.

© MIDASIT Co,. Ltd
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3. Addition of Moving Load for UK Network Rail Bridge Assessment as per NR/GN/CIV/025

- A new Railway Lane type has been added to support Network Rail moving load assessments, allowing users to define track-specific configurations aligned with

UK railway standards.

- The following vehicle types have been newly added: Equivalent Uniformly Distributed Load (EUDL), RA1-RA15 load types, Load Wagon with Convoy Mode, and

Wagon Type D4 in accordance with the UIC700 standard.

= Load > Moving Loads > BS

= load > Moving Loads > Traffic Line/Surface Lanes
= Load > Moving Loads > Vehicles

= Load > Moving Loads > Moving Load Cases

Standard Name Standard Name

NRIGN/CIV/025 v NRIGN/CIV/025 v

Vehicular Load Properties eehicular Load Properties

Vehicular Load Name RA10 Loading Vehicular Load Name Assessment Load Wagon

Vehicular Load Type Type RAI Loading v Vehicular Load Type Wagan v

Sub Type RAI0 v Sub Type Assessment Load Wagon ~
Standard Name

RA Loading Type

HREREEEs - O Trsin Short Length More Critical
Vehicular Load Properties L4 P2 P3 Pa
Vehicular Load Name: EUDL Loading PIP2P3P4 PIPIOPIIPIZ
P65 p6 97 P8 PIIPAPISPIE gy ! | ! !
Vehicular Load Type Type RAI Loading b ."'""";""'"""""""-""""'.
v v o D2 D3
Sub Type EUDL v D e EE— .-
10203 04 DS D6 D7 D8 DIOXONDI2DIDOMDI®AO! b2
noom
* Wagon
fr——— P D
w1 o Mol ) [ m)
= * RA Loading * Short length 1 250 1.829
= P D 5 P D 2 250 501
(kN) | (m) °l w8 | m || 3 250] 1829
1 200[ 1524 1 250] 1829 4 250 end|
2 200 1524 2 250 end
w= 85 KN/m 3 200 1524
4 200] 2743 dwi= 65 KN/m
5 150 1829
D1 = 1524
3 150 1829 2
7 150/ 1.829 dp2= 100 m e
8 150 3692 O single Convoy
L) ann araa
Railway Dynamic Factor Railway Dynamic Factor Railway Dynamic Factor
Static © Dynamic Static © Dynamic Static © Dynamic
Assessment Speed 20 mph Assessment Speed 20 mph Assessment Speed 80 mph

EmEN NN (e e -

Define Moving Load Case

Load Case Name

Description
Moving Load Optimization
Select Load Model
Standard Load (BD 37/01, BS 5400)
Special Load (BD 86/11)
CS 454 Assessment (ALL Model 1, Special Load)

CS 454 Assessment (ALL Model 2, Special Load)

O NRGN CIV 025 (Network Rail)
Track Factor
MNum of Loaded Track Scale Factor
1 1

2 or more 0.75

Sub-Load Cases
Loading Effect

Combined © Independent
Vehicle Scale Lanel Lane2 Lane3
RAIDS 1 Track2  Track 1

RN
Moving Load Cases

Lane Name  |[frack 1

Traffic Lane Properties

B8
0 0
-a
Start End
a : Eccentricity
Lane Type
Roadway O Railway
Lane Width 3 m
Eccentricity [}
Wheel Spacing 16 m
Iransverse Lane Optimization
Allowable Width 3 m
Vehicular Load Distribution
Lane Element © Cross Beam
Cross Beam Group
Cross Girder v

Skew
Start |0 L End |0 £ [deg]

Moving Direction
Forward Backward © Both

Traffic Line Lanes
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3. Addition of Moving Load for UK Network Rail Bridge Assessment as per NR/GN/CIV/025

- Dynamic Factor in accordance with NR/GN/CIV/025 can now be applied either by automatic calculation based on determinant length or through user-defined
input, providing flexibility and compliance with UK railway standards.

« The calculated Dynamic Factor can be checked in both the table view and the detail report of the Moving Load Tracer.

= Load > Moving Loads > Railway Dynamic Factor

amic Factor

Select Structure Group

[Cross Girder

Ol
@ Main Girder
[ Railbearer

[ MIDAS/Text Editor - [MVmaxRAT0S().. — O

Rail amic Factor -
O Auto Input inflLnes . Suit MWL Trscer Baend [ File Edit View Window Help -5 x
seectSuscure Group ‘m DCHSRE L ®E(E AL - I
- [o0557 Z
Natural Frequency, no 15 Hz {8 Cross Girder 00002 ++ nidas Civil BS Woving Load Data ++ j
(Wveinorder ] e G Lo et WA Y X
Span Length, L 20 i 0000+ + Key Elenent :
pan Length, m () Railbearer n 00005+ Parts ¢ (i
00005+ Camponents : My
Determinant Length, Ly 20 m 1000000 00007+ Maxinun Yalug @ 4.0562+0]
loooos
- parts jpuas |
Permissible Speed of Track, v 100 mph looo10 -
o 4 vz 00011 [Lanel : Track 1
- 0 o012+ Lane Factor(LF) : 0.7 o)
Depth of Ballast, h 05 m 00012+ Failway Dvnanic Factor @ 1.4
Camponents 00014
looo1s
Angle of Skew, a 80 deg Fx By Fz looo1s
o017 [Lane2 : Track 2
Mmoo omy Mz .
{Longitudinal Member: 65 to 80, Transverse Member : 0 to 25) Auto Input . o wand W EZT?WEEE%%A W
looo2o
100021
Effects I O User Input I tegens [
Bending and Shear for Beam Element  Auto Effects
Bending for Beam Element 13
All Other Effects 13
Shear for Beam Element 12
(e.g.Axial, Torsion, Stress, Displacements, Reactions, ete)
All Other Effects 13
Group List no L Lo (e.g.Axial, Torsion, Stress, Displacements, Reactions, etc)
Group List Bending Shear Other|
For Help, press F1 Frame233 (1] 15,8,0 @5,80 NOED W ovm vB® 100%

Moving Load Tracer
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4. UK Network Rail Bridge Assessment as per NR/GN/CIV/025

- MIDAS Civil now supports a fully automated assessment process for railway bridge structures in accordance with Network Rail standards (NR/GN/CIV/025),
including the ability to generate structured Excel reports summarizing all verification results.

* Key Features:

Automated Assessment Workflow
Perform Ultimate Limit State checks (Flexure, Shear, Longitudinal Shear, Intermediate and Bearing

| NRiGNicivioas |
Stiffener) on main girders, cross girders, rail bearers, and stiffeners automatically after analysis.

(R
oo |
[owe | o 08
Code Selection Flexibility

Assessment can be carried out based on either NR/GN/CIV/025 or BS 5400 Part 3, allowing users to

choose the appropriate code depending on project requirements. Guidance Note

Utilisation Factor Calculation
Includes auto-calculation of Utilisation Factors based on RA rating criteria, with support for historic steel
materials (e.g., Wrought Iron, Early Steel).

The Structural Assessment of Underbridges

Endorsement & Authorisation

Excel Report Output

A detailed Excel-format report is generated, capturing all input parameters, applied load cases (e.g., Sidicied by

RAT-RA15, EUDL), rating factors, section capacities, and final utilisation results. M.
Supports Various Design Inputs Kim Taager,Diectr of G Engneang
Corrosion depth, riveted angle, effective length, and U-girder specific parameters are fully reflected in Authorised by

both calculation and reporting.
Andrew McNaughton, Chief Engineer
° Benefits: Accepted for lssue by:

Streamlines compliance with UK Network Rail bridge assessment procedures. LUIGA sSm

M McManus, National Standards Manager

Minimizes manual input and post-processing by automating the full assessment-to-report pipeline.

Produces clear, exportable documentation for design review, audit, and submission to authorities.

This document is the property of Network Ral. It shall not be reproduced in whole of part nor disclosed 1o @ third party without the
written permission of the Standard Owner
© Copyright 2006 Network Ral

Uncontrolled copy once printed from s electronic source.
Published & lssued by Network Rall 40 Melton Street, London NW1 2EE

Network Rail
T—r

© MIDASIT Co,. Ltd
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4. UK Network Rail Bridge Assessment as per NR/GN/CIV/025

+  When NR/GN/CIV/025 is selected in the Steel Bridge Rating menu, all relevant input and output menus specific to the Network Rail assessment criteria are
displayed.

= Rating > Steel Bridge > NR/GN/CIV/025

Tables Works Group Report

* Ll works

* [ Structures.
2% Nodes 208
v |7 Elements 284
Beam 284

v [Z] Properties

* [ materia 1

] 19 1:Wrought ron
* @ Section &

=} FH-]

& 1 3:MG-Middle

12 2 5 B2 3 6 5 B B [ = [ o o = [

© 1 4: Raiibearer

@ 1 5:MG-€nd

ERBRER

¥ £ Boundaries

» £ Supports 10

EEERQBREEBER

- i o

| Beam End Release 120

n

T [ | esora o
F | oem [owws | wme |
»

Static Loads

* [£] Static Load Case 1[0t ;]

£ Self Weight [ SZ=-1)

1| Element Beam Loads 324

* LD Moving Load Analysis

(b Moving Load Code [ 8S]

Traffic Line Lanes 2

Traffic Line Lane 1 Track 1]

Traffic Line Lane 2  Track 2]

* B Vehicles 4
B o s =
———eese—— » -

For Help, press F1 Node-22 #2980 @ 2980 NOEO N v m v B [} 100% v
= 4

U-girder Bridge Assessment Excel Report
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4. UK Network Rail Bridge Assessment as per NR/GN/CIV/025

In Assessment Parameter, Users can modify and apply condition factors, material factors, and other parameters as needed to suit specific project conditions.

In the assessment case, when static live load, dynamic live load, and dead load are defined, the software automatically calculates the utilisation factor
based on these inputs.

= Rating > Steel Bridge > NR/GN/CIV/025

Assessmant Parameter Define Assessment Case

Load Combination Static Load Cases and Factors(Gamma_fl)

BS5400 Part3 ‘ Name 1 Limit State Comb. Type Description Static Load Cases Factor

» uLS Comb1 1.2000]
Required Route Availability Number | RA1 v " |RA 10 |ULS Comb1

Condition Factor(Fc) 1 * l |

Material Strength used for Assessment

© Characteristic Strength

Worst Credible Strength

Effective Length (BS5400 Part3, 9.6.4.1.1.2)
Span Type
© Simply Supported Spans
Continuous Beams

k2 1

k3 1

U-frame Spacing 0 m Assessment Live Load

ading i Wagon Loading

Apply Equation A4 of NR/GN/CIV/025, 9.6.411.2A

@ User Input

Modify Design Parameters Moving Load Cases and Factors(Gamma_fl)

Static (Dynamic Factor = 1)
Ultimate Limit State

Flexure

EUDL S(MV) vi
@ Shear

Copy into Assessment Load Combination @ Dynamic (Dynamic Factor= 1+ phi)
@ Longitudinal Shear

| Copy into General Load Combination EUDL D(MV) vi1
iate and Bearing Stiff

o ][ o= ]
Assessment Parameter Assessment Case
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4. UK Network Rail Bridge Assessment as per NR/GN/CIV/025

» Transverse and bearing stiffeners can be defined, along with riveted angles used for their reinforcement. These inputs are considered in the automatic
calculation of section properties, which are then used directly in the assessment process.

» Assessment can be performed using net section properties that account for corrosion depth, ensuring more accurate evaluation of deteriorated structures.

= Rating > Steel Bridge > NR/GN/CIV/025

Stiffener Type ?
Type
| .u'a @ﬂ Grid |01 m @ Snap Name @ Same Data at | & j-end

Co Depth v
Located at U-frame rrosion Dep

Target Section & Element I J
Defined Shape = X Section : 4 Corrosion Depth
2:C6
Define Shape ; 3 MG-Middle Component Top Flange v
I ¢ Railbearer Position Top o
I 5:MG-End
s Flat Corrosion Depth |04 | m
A Angle
Transverse Stiffener Component | Position D(ep"‘ ‘
Transverse Stiffener | S v
Type One stiffener
z
© Two stiffener
Fy 100000 ([ wnim? # ¥
Pitch 0.7 m
Num. of U-frames in effective length |5
Cross member rotation difference 0.0036 [rad]
Rivet Angle
@Anglel A v
Angle2 A v
Angle3 A v
Angled A v
c6 G:0.31430, 0.25169 SELECT

(= ] o]

Transverse and Corrosion Depth
Bearing Stiffener
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4. UK Network Rail Bridge Assessment as per NR/GN/CIV/025

« After completing the assessment, results can be reviewed through both the table view and a generated Excel report.

= Rating > Steel Bridge > NR/GN/CIV/025
: MUE E}
Start Page MIDAS CIVIL NX Main Girder (Bending) Ll LU B NIE-TF T8 B PDF
- HE7
Losdng. BsU Ra U forRaB assessed Category ME & 5 . . EAEY . ~ B Adobed_|
Bement | Part Raiing Case: - “""‘*Mm, FUME o 8 3 5 A BY 5 ~ER ] L] be
Dyramc st | oynamc | suic | oyamc | snc | oyamc | suc | oyame B2 - % || Design code -
2 Poabe (e 245 - - - - - - - - - 4{a/BlciolElF GIH| 1|1 K[ L MNOP QRS T UVW XY 2ALASACAD AEAFAGAH Al Al AK ALAMAN A0 AP AQ/AR A5 AT -
i) 5 an A 1
- - - - - B B B Al Al 2 Design code. Element
- - - - - - E ) A 3 NRIGN/CN /02506 1%
- . . - - - - Al Al 1
- - - - - - - A1 A1 &
- A A s summary
- c c = £ £ £ A an FA I re———— T Capaciny
B - B B B B B = x i : case T o)
== 2 e e e o on woLree =
T 5 an ar 9| iom | euolfewen e
T 5 E E £ z c c A an T
TEi 713 E 5 E E E z z z a e "
1ETSSIE < e B B B B B At Al
e | [ omsen | - 5 E E = = z z i ar EEI I g teading ()
meises | sea0n 5 c At ar 5 Case | Deas | Gnc | Dmemic | (M)
B - - - - - - - A A | T B | s | o | oom
ubd : . u 15| o cooLreen| s
= s 5
L Lol 17 | Bearing Stiffener Result Summary
vien vesny — 18| *Web Yielding
Raing o copacyy| = el e ] e 2o L2 i
cuse Daume) case 20 Cose | Desd | Semic | Dymamic | (Nfmm) |
Geas | e [omane e [oymam| s [oyame] st [omame| s [omame S Jormens] . D
- 0070 | 17243 - - - - - AT A max X B A A - - - - 2 - + -
- - - - - - - - - - - - - - - 2|
o] 3 P S R S S U VI PO U N N N S T 25| s¥ielding e
[ | T oow [wss P P S S S XV EIEy E U S P P T[0T » rssesamenn | Loading M/mer') capaciy |
- B - - - - - - - - - - - - - - - 2 Cast | Dead | St | Oymamic | Ny |
Tm |- P I P N N T = - e = I | |
| [mosri| T PR B A B N o = 0 I T 7|
ER I i s [ [ = S e e - - - -1 28| = Buckiing
L e R B SR ey SRS d SRR I Rl e S S IR O S S P |
£ T ES I I I U U F X S U I N N T N U P O n CoreGeas | Gmie | Gmaric | e | Bremic | i
— e P T N I F S U O S S RPN N[ i 5 3| ! | | - | - |
B - B B - - - - - B B - - - - 2|
max - \\sz:ﬂ - - - - - AT max EL) & I B3 - - - 31 B Intermediate Stiffener Result Summary.
i [ N [ P I P . ) — B LI U I I I 34| +Web Yielding
= B - - - - - - - - - - - - - F Loaging i m
F] Postve ( .| - - - R IS T L = o - - = T Smtic.
3| i8] | Postve( =1 - S T [ N = 5 3 I I [ O =
“«I»[\Main Girder, Bending L T T I T - 5 & =TT
B 1 E g . E I =
= 1 . = o =11 33|
— - - — AT [ A e B a I = - 0| e Yielding
- e : : S 4 Assessment
£ T — ETT X S N bos
— - - - - — [ A max B [ - - - - 4 1(17) | EUDK_FaaiMin) 1
= T . = o I B aa| i | fUb Feiaen | 6500 S Fal | s | awo | 006 | &
= R A S S S S = o I e e 48| +Buckiing
o | e P ETy AT A e = & r——
PR Y 5 § § P I . i e |oaa ] e
o] P S S S S 7 U Y T PO U N N I S |
111 = . =11 a9 EUOL pudnn | o000 wa s
£ P P P P S I EX0] = 3 P . so| I | EvoL pbion | co00 s
£ = = 5 5 P S U o - = = I I O O sL
S - 5 5 i {wad max = R - - S Main Girder_16 | As T Asessment1 “Rail Bearer_2¢ . .
; — , L - - = - - - - = : . = = = = . 3 = = o L » 3in Girder_ essment_16(1} essment_16()) | Rail Bearer_2 @
Main Girder, Bearing Stiffener / 1 Ll ] L] LIS ¥ AEEEE
Table Result Excel Repo
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5. Automated design support for asymmetric (Type 2) composite steel bridges as per Eurocode4 & AASHTO LRFD

- In the case of exteria girders in girder bridges, the deck often needs to be modeled asymmetrically. However, previous versions did not support the design of
such asymmetric sections in the automatic section design feature.

- Starting from this version, Steel Composite Design now supports asymmetric (Type 2) sections, in addition to the previously supported symmetric sections.

- The supported design codes are Eurocode 4 and AASHTO LRFD, and Type 2 section checks are available for Steel I-girders, Steel Tub girders, and Steel Box girders.

= Properties > Section Properties
= Design > Composite Design > EN 1994-2, AASHTO-LRFD20
DB/User _Composite B8 cuoae mucas FILITE sidcisse JHEC hoica a1 *
Ll il B na L A B € BEF B H I 1K LMNGP QR ST U YW Y ? ALAACADAE AFAG AH Al AIAK ALAMAN AD A AD AR A4S AT -
Section D | 3 Name Outer Beam il 3
sg Be Section Type Steel-| (Type2) v : e
R —— = MEMBER NAME : Steel Composite : 6 - i - "
Top 81, B2 4. L|SymmeticSection Auto Calculation il
1 Distance from Reference Line 1 Member Information &
1) Design Code. u
Wy sglo Top 18 Bot. 1.8 m EN 19942 { Kt 1 Recommended | 12
2 saction oty p
2 Siab Outer fieam 1|
e Be (305 |t 0235 | Hh |0 m 2 Material o
Ref. Steel u
Girder s £ s i
Bl 018 86 [0 w20 m him{;;’:::i[ﬁ?dﬂmEm;!:,uﬂ.W)MP. :
B2 015 H 073 bfl |0 m o = 400.000MP3, - = 205,000.000MP5 ::
B3 (015 | u (0025 | biz [0 m L-1721m 2
B4 015 20028  tp 0O m :.
o
B5 |0 tw 0.02 m 1.500 :'
00 3
100 “
Material 250 =
g w0 =
1o 2
e py—— p— ot s Sren g toma B
[EES—— -
Ps 0 Pc 0 &
I m 4 as|
FEM Equation e ! | ‘i' | z
Multiple Modulus of Elasticity d | 8 P | an|
g
EsfEc (Creep) [ L ﬁ
¥ n
B Use HamblyEq forbec | e T nkede) _ 2 L] i
Offset: Center-Top @ Consicer Shear Deformation =
= B
B T O [ S TS o | T G 5
Iy 3,308610e+9mm* 1.165795e+10mm* 1.165795e+10mm* 0
o WOT Gwd B0 860 B e e e I & - [ em 85 W m o - L}
Composite Steel-I (Type2) Section Steel Composite Design Report as per Eurocode4 Steel Composite Design Report as per AASHTO LRFD
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6. RC Design for 1D Beam & Column as per AREMA 2023

- A new option, “Special Provision 2.35.2(e)" has been added under Design Parameters to specify the type of box culvert.

= Design > RC Design > Design Parameters > Special Provision 2.35.2(e)

Concrete Structures and Foundations

General Steel Concrete SRC PS

N
v, = 2[1+0.0005=2) [T EQ 2-47

Special Provision 2.36.2(e) v u [ E AK]J_c
Option

' - 07(1+ 0.0725) 7 EQ 2.47M
© Add/Replace Delete v, = 0. 072 JT.

]

Member Type

. N N
(O Single Cell - Monolithic ‘The quantity K‘* shall be expressed in psi (MPa)
g

(1 8ingle Cell -Simply Supported
d. For members subject to significant axial tension, shear reinforcement shall be designed to carry the total

(e shear, unless a more detailed analysis is made using
ve =21+ u.am%ﬁ)ﬁ EQ2-48
]
v = 0071+ n,zg:—lh} JT. EQ 2-48M
]
where:

N, is negative for tension
N,
the quantity Kl shall be expressed in psi (MPa).
2

e.  Special provisions for slabs of box culverts. For slabs of box culverts under rail with 18 inches (450 mm)
or more of fill (base of rail to top of culvert), shear stress v, may be computed by:

v,d

v, = 214 fF + 4600p—4= EQ 2-49
u
v

Vo= O.IBJFL‘*-SBp;‘('— EQ 2-49M
u

but v, shall not exceed 4JF[ (or %minmeh'ic].FurEingleuelllmxculvnrtsan]y, v, need not be taken

=
less than 3, (or g“ in metric) for slahs monolithie with walls or 25,7 (or %Jﬁ in metric)

WV, d
for glabs simply supported. The gquantity ;l“- shall not be taken greater than 1.0, where M, is factored
u

‘moment oecurring simultaneously with V, at section considered.

2023, and

| 8-2-68 AREMA Manual for Railway Engineering

Special Provision 2.35.2(e)
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6. RC Design for 1D Beam & Column as per AREMA 2023

- Design and checking of RC frame elements to AREMA 2023 are newly introduced in midas.

- This feature can be applied to RC beam & RC column (T-girder, diaphragm, pier, pier cap & other related substructure components).

- The detailed design report provides calculations in both Sl and US units, available in Word format.

= Design > RC Design > RC Code Design > Beam/Column Design

MIDAS Information Technology Co. Ltd.
MIDAS CIVIL NX 2025 (#1.1) / Design

Result View Option

Code : AREMA-2023 Unit: kN , mm  Primary Sorting Option = MEMBER NAME : Pier ( Section ID : 9, Element No.1)
Sortedby '@ Member seet OMEN:B ) 1. Member Information
Section g Paositive Shear & Torsion 1) Design Code
MEMB Section fc AREMA-2023
secT|seEL| Bc [ He | & |Pos{cHK] Tﬁ P’\f‘;) Lce| asBot] w |icB| Asv | Tu |ice| st Sirmups 2) Saction Property
Span of | ni] ws Pier (1D :3)
— — — —
7 Pier Cap Mid | 0.04826 | | | OK | 206+07 000000 | = | 0.0000 | 0.00572| 1+ 17676 | 437625 0163 | 0.095 @100 3) Misteral
8 | [ [1500.]2000.[ 041363 | W | OK |26E-07 0.00000| 3 | 0.0000 [0.00573| 1+F| 17.528 | 437623 | 2+F 10269 | 8.0%5 @100 Concrete
750.00 0.000]0.000[ 0.41369 | J | OK |28E=07 0.00000 3 | 0.0000 |0.00574| 1+F| 17.451 437623 £, < 48.263MPa, E. = 0.043w, 57,05 = 35,219 834MPa
8 Pier Cap Mid | 0.04826 | | | OK |20E-07 0.00000 3 | 0.0000 |0.00570| 1+F| 17.605 |1040.10| 1) Rsinforcement
8 | I [1500.]2000 | 0e1368 | W | OK |26E07 0.00000| 3 | 0.0000 |000571] 1+ 17458 [1040.10| T coue: apenna023 Urit: kN mm | Primary Sorting Option %, =412.686MP, T, = 413 586MP3, E, = 195,548 024MPa
750.00 Dmﬂ‘ﬂoﬂﬂ 041368 | J 0K |2.8E+07 0.00000 3 | 0.0000 |0.00572| 1+F 17.381 [1040.10| 1- SECT O MEME 4]Len
B Pier Cap Mid | 0.04828 | | | OK |2.9€-07 0.00000| 3 | 0.0000 |0.00578| 1F| 17.520 |5359.33| 2 Sortedby © Memoer  pesults Slrer‘u;lh - Lgmm 200
3 | [~ [1500 2000 041388 | W | OK |28E07 0.00000 2 | 0.0000 |0.00575| 1-F| 17.520 | £350.23| 2 Sl O Senviceability | Stress Check = o Em
75000 0.000]0.000] 041368 | J | OK | 20607 0.00000| 3 | 0.0000 | 0.00574| 1-F| 17.588 | 5359.33 | 2 | WEMB Secion | fc Stress Control 5) Reinforcement Datz
[ Pier Cap Mid | 004826 | | | OK | 28607 0.00000| 3 | 00000 | 000575 1-F| 17492 104085 1. [SECT|sEl| Bo [ Ho| © |Pos| chk Cancrste .
8 | [ [1500.]2000.[ 041369 | W | OK |26E-07 0.00000 3 | 0.0000 | 0.00574| 1-F| 17.452 | 1040.95 | 1. | Span of | nt | s Top-s [ Top-sa[ Bots [ Botsa
750.00 0.000[ 0.000[ 0:41369 | J | OK | 20607 0.00000 3| 0.0000 |0.00573| 1F| 17.569 104095 1. | T Pler Cap Wid | 004826 [ 1 | OK 00 | 206 00 | 010000 [ 20800
8 2 15W.| 2000.| 0.41369 | M 0K 184.00 | 206.00 | 0.0000 | 206.00
750.00 D,ml 0.000| 0.413689 | ) 0K 205.00 | 206.00 | 0.0000 | 208.00
8 Pier Cap Mid | 0.04826 | | oK 204.00 | 206.00 | 0.0000 | 206.00 o
8 | ™ [1500]2000 041369 | M | OK | 18400 | 206.00 | 0.0000 | 206.00 2
750.00 0. mﬂl 0.000| 0.41369 | J oK 204.00 | 206.00 | 0.0000 | 206.00 -
9 Pier Cap Mid | 0.04826 1 ™ 292.00 | 206.00 | 0.0000 | 208.00
8| 1500.'2000 0.41369 | M oK 185.00 | 206.00 | 0.0000 | 206.00
750.00 DDDI]l 0.000| 0.41369 | J oK 144.00 | 206.00 | 0.0000 | 206.00
10 Pier Cap Mid | 0.04826 | | ™ 292.00 | 206.00 | 0.0000 | 206.00
8 r 1590'200“ 041369 | M 0K 184.00 | 206.00 | 0.0000 | 206.00 - :&:\
750.00 ﬂﬂmlﬂmﬂ 041389 | 1 oK 144.00 | 206.00 | 0.0000 | 206.00
1500 J
' Main Tie Stir1rups
connect Model Viw ‘ ; End Part 22500000mm*  243@273
Select All Re-calculation ST L
Ey——ye E O All 0K (NG 2. Axial and moment capacity ( End, 1.00L )
LCB Strength Group |-FX.
CilUsersimidas\OneDrive - MIDASIA [0 P/ 8P 30,926.254kN { 60,413.089KN = 0.512 oK
Option for Detail Print Position Audal znd Wy { @y 7-118kN-m [ 17.308kN-m = 0.411 oK
moment M f oM 97.632kN-m | 237.556kN-m = 0.411 oK
Endl. [Mid. [JEndJ. M. gM, 97.350kN-m / 238.186kN-m = 0.411 oK
e Connect Madel View Drin, D, Poae Dwin = 0.01000 £ p = 0.01000 £ pyu. = 0.08000 OK

* Birengih Group R C( 1.400 JDesd Load, FX minimum concument farce

Al OK (NG

Option for Detail Print Position
End . Mid

Design Result Table Detailed Design Report

End J.
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7. Update PSC section design criteria for Australia to the latest 2024 standard

- The PSC Design feature has been updated to support the latest amendment of the Australian bridge design standard: AS 5100.5:2017 Amendment 2024.

- Key Updates : Support for the 2024 Amendment is now available in the PSC Design Parameters.
Updated reinforcing steel material properties in accordance with the new amendment.
All relevant design equations and checks have been revised to comply with the updated provisions.

- This update ensures that engineers can perform PSC design fully aligned with the most current Australian bridge design standards.

= Design > PSC Design > AS 5100:5:17 > Amd 2:2024

Design code Element | Nodeild)
ASS1005.17 Ama2 24 508 '

AS 5100.5:2017 Amd 2:2024
Design Code AS 5100.5:77 v | Amendments : Amd 2:2024 v I 8| -Grom
‘ Bridge design, Part 5: Concrete al
0]
)
Input Paramaters =i
1 ’ : ]
Maximum nominal aggregate size (8.2.4.2) Crack Control This Australian Amendment was prepared by BD-090, Bridge Desgn It was approved on behalf of 2 Fretes
" 15 SET
dg |00 m Maximum Increment of Steel Stress Aod Ao 9022 Bp 208, x| e
Published: 24 May 2024 A i
[16000q kN/m? s [ fimay [ amme|
| Draftpublishedas:  DRAS51005:2017 Amd 22024 =i
. 2 WMaterals
| Committee: 80-090 Bl oo
@ s | i, I E [T §
Output Paramaters = :::mn 1nd ,s,:’gf;p o A () IS NS T I —
. e ) o mem n ; ; 1 ;
Ultimate limit states SEerEabwllly limit state Australian Steel Institute 28] Slab 58000 | 37400000 | agr] 081 ner
Transfer Check Control of Cracking Austioads L B eamenn o 22015
Bureau of Steel Manufacturers of Australia Limited n
P
Flexural resistance . . ‘ Cement Concrete & Aggregates Australia - Cement = - -
. Concrete Institute of Australia ol o | Tensonname | S0 v e i
Shear resistance el Bncrete NZ Inc = [
= Concrete Pipe Association of Australasia :; { -

Torsional resistance Consult Australia =

Engineers Australia
Independent Chairperson (Australia)
Institute of Public Works Engineering Australasia ©

M“‘.

S “

\\\\“‘“

y “ ‘\‘ ‘ “ National Precast Concrete Association Australia o
y ‘ “ New Zealand Heavy Engineering Research Association =
) “‘ “ “ Queensiand University of Technology o
\ “ ‘“ Rail Industry Safety and Standards Board s
\“ ‘ Standards New Zealand (SNZ) =i
4 \‘ Steel Construction New Zealand .
&“ ll\l\l | i} Ilw |‘ Steel Reinforcement Institute of Australia -l
" The University of Sydney :: 3
4 r “‘w v \““, “ i WSP New Zealand Ltd a @ | e | e g0l 1 ) b33 ] 20sm00
g o T | Sl | oo 0 Ter| R 1ea1]  20se0es
y m\\\“‘“‘ mlll\“ ““u\\\“““ ks KotahNZ Transpor Agercy = e e e el e e
5 )
\‘ m “l © Standards Australia Ltd 2024 [
=
“% - Al rights are reserved. No part of this work may be reproduced or copied in any form or by any means, Zj £ T T T
rnecha i i isher, 1| sspeni 1t | Bona 14es0 var| | wessl 2o
L= gl TP | sctc o oimical i prosocong; dtihaue o v pevsdoshn of i pLAMI e RN EARE i EE wese] vl vt e aeowe
L UMW PR Bridee 18 Copyrmc Act 160 1l =1 2816 smiast | EQC:; EE [ A M—T Y 186331 200000 1
5061 | 5064 Ll
Fl B 0 A + + 100%

PSC Design Report
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8. Add California-specific provisions from AASHTO LRFD

- To meet the specific requirements of California bridge projects, MIDAS CIVIL NX now supports the California Amendment to AASHTO LRFD design
specifications.

- Applicable Design Modules : Steel Design, RC Design, PSC Design, Steel Composite Design

- Users can now perform code checks and design in full compliance with California Department of Transportation (Caltrans) standards, ensuring regional
accuracy and approval readiness.

= Design > Steel Design > AASHTO-LRFD17 > California Amendments

= Design > RC Design > AASHTO-LRFD17 > California Amendments

= Design > PSC Design > AASHTO-LRFD17 > California Amendments

= Design > Composite Design > AASHTO-LRFD17 > California Amendments

Composite Steel Girder Design Code

IOude AASHTO-LRFD17 ~| AM:[Recommended v|m

Concrete Design Code

Design Code AASHTO-LRFD17{US) v Strength Resistance Factor
_— Resistance factor for yielding (Phi_y) 095
Amendments California v | DesignCode  AASHTC-LRFDIZ?  ~ Amendments: | California ~ ) .
Resistance factor for fracture(Phi_u) 08
Apply Special Provisions for Seismic Design Input Paramaters Resistance factor for axial comp.(Phi_c) 09
Tendon Type Corrosive Condition Resistance factor for flexure (Phi_f) 1
Consider Axial-Moment Interaction for Plate Column O Low Relaxation Tendons O Severe Moderate/Mild Resistanc factor for shear(Phi_v) 1
Stress Relieved Tendons Flexural Strength Resistance factor for shear connector(Phi_sc) 0.85
Moment Redistribution Factor for Beam 1 Prestressing Bars & Code Strain Compatibility Resistance factor for bearing{Phi_b) 1
Exposure Factor for Crack Width Construction Type Girder Type for Box/Tub Section
O Class | (1.0) Segmental © Non-Segmental Single Box Sections © Multiple Box Sections
Class 11 (0.75) Consider St.Venant Torsion and Distortion Stresses.

Manufacturing for Post Tensioning

Option For St th Limit Stats
S ! © Cast-in-place Precast S
@ Appendix A6 for Negative Flexure Resistance in Web Compact

NonCompact Sections.
Output Paramaters f
Mn<=1.3RhMy in Positive Flexure and Compact Sections(6.10.7.1.2-3)

At Construction Stage/Service Loads At Factored Loads § o ) )
Post-buckling Tension-field Action for Shear Resistance(6.10.9.3.2)

Stress by Construction Stage Flexural Strength Check
Long-term Section Property of Cracked Composite Section: Rebar Area/3

. N Stress by Service Load Combinations
Design Code AASHTO-LRFDIZ{US) ~ S s G Include Normal Stress due to Torsional Warping
Stress in Prestressing Tendons

Combined Shear and Torsion Check Design Parameters

Amendments |Ca|i[gmi a3 v | Principal Stress by Construction Stage
o ) Strength Limit State-Flexure
Principal Stress by Service Load Combinations
) (Max Shear) Strength Limit State-Shear

All Beams/Girders are Laterally Braced - X e N

Principal Stress by Service Load Combination (Max Service Limit State
. Torsion)
ST P .
Check Beam/Column Deflection Constructibility

@ CreekCheck
Select All Unselect All .
— s @ Fatigue Limit State

Shear Connectors, Longitudinal Stiffeners, Bearing Stiffener

(o [ o]

:
Steel Design — CA Amendment
PSC Design — CA Amendment Steel Composite Design — CA Amendment
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9. Auto-generate Load combination (RC) as per TMHO7 : 1981

- Load combination are generated as per Table 17 of TMHO7 : 1981

- For automatically generated load combinations, the SLS combinations are classified according to TMHO7-1981 for serviceability checks under PSC Design.

= Results > Load Combination > Concrete Design > Auto Generation > TMIHO7: 1981
- Typact sction [— uin | cmas | e | e §§ P Serviceability Load Combination Type
- O B 3 0424 Repiace
_ pe— NESEIRERE o iceabili inati
Dead oads;seet w |22 [ Wm0 g OConcrete ©SAC ) Stee Composte Serviceabilitv Combination 1
Superimposed dasd knsds ow | maz | WE1E 1S 12 éé DRSO 101561 3 | cLCB533
- g Fueduced icad dor daad ana sopermpased cead load whare 2322 s " mn 0 . Manipuiation of Construction Stage Load Case
— = 1his s & e e sl @ 2332 | ®ms jw | w [0 » cLCB534
ST Only €S Only. OST+CS
~ g Varcal sah aading Vo3 i s jwaa | 8RR ST:StatcLoadCase  CS: Constnucton Stage
ER [P P FFTP R TR )
- g L] Aggronmane thesry. ooz [BE LML ¢ O pe
~ I S EREIERE B Lot FacusforPemanetLoats
R g g [U— | 243 ii KRR Ei —— 150]| o (55
H s above but causng ralieving affect e | 243 | BE | seeciausezad é % I e
- " | veates sressure o etained o archcac wabes L BT B S 3N -l IS 1
- IR P ———— w fasz- | WE {20808 igﬁi * e Lot
- NonertcalEam Presss - [horasiete
- g Es - o |as |25 |l - E? Ea e Releing: 05
- g | pine Ne o | ases [ B 2201 ,;
RERE- AL T - 815 |-es e
. - E g; SRCATAE CATAGEH AYS e 2853 LS . 10 - TETE Lowd Caze: NA .
- ; - ey vackowtrd o e |82 | - Vence Type: " v Combination 2 and 3
LB e | o EIEnE
! [E—— e o |2 [R] - - - cLCB535 ~
S § [nee LI s cLCB536
- i 18 | [owee NEIFRERER cLCB537
5 g sg pev— AR | cLCB538
| g o SN EIEN IR EnE cLCBS539
3 Impact due 1o wahice cotision with bridgs ws [ _ | _ |1 ¢
| |Es oot il Bl gy T — cLCB540
§§ - = R IEREE o cLCB5M
EEIEE " w | e |82 - |- | ,;? 15
- R - B EEE T cLCB542
| - HEE o Tm o T | 258 cLCB543
7 F oy 5B e | | FEE
=1 1§ ] E [ AEREIEEIERE cLoB544
- [Eanhquake aciicn Fa [ aws | BB f - 13 'E gi cLCB545
S I P I P—— . e A EEIR I ___L___ cLCB546
11 £ Partial Load Factor for inaccurate Load Effect
i T s
- |8 I Rl il R N Ry for Rt Ste | 110 cLCB547
_ E ] I C—" I EEEEN ~r——rr— o cLCB548 .
0 I E—— el ase |83 |- |28 113 E * (] Consider Orthoganal Effect (100 30 fude)
H 3 Set Load Cases fo ”
_|f|E | — m e B B|E X =
Tt - " s s OK Cancel
| Frtiamnal bean'ng rmabrant Fo | 4cp | 25 — = ¥
o -
Auto Load Combination SLS Load combination Type
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10. PSC Design as per TMHO07-3 : 1989
- The design of PSC elements as per TMHO07-3:1989 has been newly implemented in MIDAS.

- This feature can be applied to all the PSC girder.

n Design >PSCDESign > TMHO07-3 : 1989 i::,' C|D|E lf: GHI JKLMNOPQRSTUVWVWXY ZAAABACADAEAFAG AH
2 Shear Design for a Section
- Strength limit load combination : trial

- Strength limit load combination type :

-Axial force due to ultimate loads P|= 0.00 (kM)
Design Code TMHO7-3:1989 ~ - Shear force due to ultimate loads Vo= 0.00 (kN)
- Bending moment due to ultimate loads M = 36750.01 (kN-m)

Input Parameters

User Input Data Modify Design Parameters... 1) Crack Check for Flexure
Principal Stress Limitation - Cracking moment (M) (see Clause 4.3.4.3 - TMH7-3 : 1383)
. L . I
Serviceability Limit States Construction Stage M, = (0_37 ||'fm + ‘fp') % ; - 1124670  (kN-m)
Comp. 0 kN/m? Comp. 0 kN/m?
Tens. 0 kN/m? Tens. 0 kN/m2 where,
fr = 0.02 (MPs) : Stress due to prestress only st the tensile fibre
1= 9.5410E+12 (mm*) : Second moment of area
Qutput Parameters
y = 200144 {mm) : Tensile fibre distance
Serviceability Limit States Ultimate limit states
Yoo = 115
Concrete stress limitation under service loads Bending resistance
Concrete stress limitation at Construction Stage Shear resistance Since.
Principal stress under service loads Torsional resistance M, = M : Sectionis cracked in flexure
Principal stress at Construction Stage
Tensile stress for prestressing steel 2) shear resistance of Concrete
= Ultimate Shear Resistance of Concrete (V). (Clouse £,3.4.3 (Eq-34) - TMH7-3 : 1989)

Select All Unselect All

s

i — Mg -
Ve o= 0087bd, o + S0V 405 0 Wpe g 20160 f

= 294329 = 704.99 SV, = 704.99 (kN)

PSC Design Detailed Excel Report
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11. Significantly Improved Excel Desigh Report Generation Speed

- The generation speed of Excel-based design reports has been dramatically improved by adopting the LibXL library. This enhancement reduces the time required
to export large and complex design calculation sheets.

- Key Improvements : Significantly faster export performance for design reports.

Improved stability when generating large files.

This update enhances user productivity, especially for projects requiring frequent report generation and documentation submission.

PSC/PSC Composite
AASHTO-LRFD20

AS 5100.5:17

BS 5400-4:1990
CSA-S6-14
CSA-S6-19
CSA-S6S1-10
KSCE-LSD15

KDS 24 14 21: 2021
TMHO7
Eurocode2-2:05
IRC112, IRS

BD44/15 for CS455, CS457
SNiP 2.05.03-84*

SP 35.13330.2011

- Applicable to the following design codes:

Steel Composite
AASHTO-LRFD20
CSA-S6-14
CSA-S6-19

SNiP 2.05.03-84*
SP 35.13330.20M1
EN 1994-2
KSCE-LSD15

KDS 24 14 31:2018

Steel SOD
SNIP 2.05.03-84*
SP 35.13330.20M

= Design > Steel Design ,RC Design, PSC Design , Composite Design

Steel Rating
AASHTO-LRFRM
AASHTO-LRFR19
CS454/20

NR GN CIV 025

PSC Rating
AASHTO-LRFR11
AASHTO-LRFR19
CS454/20
KSCE-LSD15

L Design Condition (Positive Flexare)
L Section Properties
1) Siab Properties
B, = 289560mm

- 2BE0mm
- &3s0mm
= nomsmMes

0.000 MP3

Ear

0.000 e
F. = S13586MPs

AASHTO-LRFD 2020

1
2
3
4
s
s/
7
8
5
]0_
1|
=
13|
14
5|
16
17|
i Toce I Conrele campresais SneT. 18| 2 Girder Propemes
” e [ whe A a C= 08 TA Gica) 19|  seqion
w | nam 73| oo a0 | T | 320097 | EIH| =il AR TR
= Zl. o= 0800mm g, = 50.800 mm
= 2| o - umewmm - 270w
o 2 H = 1E4200mm
w kN
- 5. Pasition Material [ Thickimm)! 1,(MPa) | LIMPa) Note
- 26 e g 50800 482633 | 586.055
1 7 Tension Flange | ATDS-HPSTOW | 50800 | 482633 | 586055
= | o | st | s
- »
£y 30|  (Design suengm)
L 31 Fo = 482633MPY (Compression Flangs Yield Suength)
2 2 (e n
a
£ =
s * The saction s lacated wifin Fie S&vElopent &gt £l
% D)
o o ‘Compression Force () “Tenaile Force 07 Tolerance 36/ a5
= & [} T T em a7 [Position | Twme | fiMPa) | Himmi | Bimm) | timm) | tmel | damm
= | 11478 320097 | 0000 | 30272 oo oswsas s [ we el wem | woo] w30 = Tz
100 =
e |
102 w3090 40| 2 Elastic Section ropertes
103 1445 gm) 41 1) Steel Section
104 az Ajmm*) 66128.900 I (mmy 41254660925 105 L mnr*) 689023431857
105 » Resistance factor @ a3 dgimm) | 962288 duaimm) | 891312
o somumn GO  eesiannseeroieminsd T T
o = )= : il siran n e asrems tension stee |
= = 10 Tension Canirlled Range. 0005 s, = | S | 04100752 | Sdwr) | 30072
= a6 wilmar] 20579727 walmmr) 210579.729 I (mm) 54268976418
110 a7 wimer) 364621280 wamer) | -ipesnzm
i AECD 1805 (i) o 4
- 43| 2 shortem ion
113 s0| [ A 301 | It | SHAO0ITT R | Ity | SSS04308T0 807
116 (50036331 e = - -
sl e e FETTIT ) 51 | St mmi | 327161 | duplmm) | 1527.038 |
ey 2051 [ Tendonstess | @ 0 75 | 3681 | Shear Connectors | Longitudiné .. (& ¢ [¢]
I @ BEw o - ' + e T B oE o -

Excel Report
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12. Moving patch load analysis as per Eurocode, BS & NZ traffic loads

- The tire contact area of a wheel can now be applied during moving load analysis not only for AASHTO LRFD vehicles (as in previous versions), but also for all
road bridge vehicles defined in Eurocode, BS and New Zealand standards.

- By applying patch (area) loads instead of concentrated wheel loads, the resulting design forces on plate elements can be significantly reduced, leading to more
realistic and optimized analysis results. This enhancement improves modeling accuracy, especially for deck and slab structures where local stress distribution is

critical.

Standard Name
CS 458 (BDB6/11) Special Load v

Vehicular Load Properties

Vehicular Load Name Sv 8o
Vehicular Load Type SV 80 v
P P2 P3 P4 PS5 P6
:
| S SRR S S )
D1 D2 A D4 D5
SV 80
P D P D
Mol om | m "°l (kN) | (m)'
1 130 12
2 130 12
3 130 A
4 130 12
5 130 12
6 130 end

Ais Critical of 1.2m or 5.0m or 9.0m
Dynamic Ampilfication Factor
O Auto User Input

1

© Overload Factor
OAuto User Input

Critrical Ax 12

u

Distance to Front and Rear Vehicles
025m 5m

@ Consider Contact Area

Width B.sﬂ

m
Lengtt | 0.35 m

.

4

= Load > Moving Load (AASHTO LRFD) > Vehicles

Concentrated wheel loads

Patch/area wheel loads

Define Standar cular Load

Standard Name
EN 1991-2:2003 - RoadBridge

Vehicular Load Properties
Vehicular Load Name Load Model 1
Vehicular Load Type Load Model 1
GQ:Q.L ag, O PR
CLELLLLEIRL LI LT
1.2m @g,Q,,.: Tandem System, Qik
@ik : UDL System, qik
Dynamic amplification factor included
Tandem System UDL System
Location Adjustment | Axe Loads | Adjustment | Uniformly Dist
Factor (kN) Factor Loads (kN/m?)
Lane Number1 1 300 1 9
Lane Number2 1 200 1 25
Lane Number3 1 100 1 25
Other Lanes &
Remaining Area 9 g 1 23
y factor for Tandem System 0.7%
y factor for UDL System 0.4
Consider Contact Area
Width |0.4 m
Lengtt 0.4 m
I OK ] [ Cancel l ppl

Eurocode Load Modell Vehicle
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13. Addition of evaluation truck loads for existing bridges in New Zealand(Based on SP/M/022 v3.4)

- A full set of New Zealand vehicle load models, as specified in SP/M/022 v3.4, has been added, including: HN (normal) loading, HO (overload) loading, TT530
(Fatigue), HPMV evaluation loading, General access and 50MAX reference vehicles

- This enhancement is integrated with the lane optimization feature and the patch load (tire contact area) function for improved load distribution on deck elements.

- Users can define the target element and span length, and the Dynamic Factor is automatically calculated and applied in the analysis, ensuring more accurate
simulation of vehicle effects on bridge structures.

= Load > Moving Load > New Zealand

X
Define Standard Vehicular Load c Load Facto X Positive Negatile Span Average
» Element Moment Moment Shear |Other Effect Length Span P S——
Standard Name lect Structure Group — — P - L -
7 1.127 1.127 1.300 1.000 80.000 80.000
[Traffic Load v | 8 1.127 1.127 1.300 1.000 30.000 80.000
. 9 1.127 1.127 1.300 1.000 80.000 80.000
§§&i’§'é‘n°;':,?;“n‘;“{f;im 10 1127 1127 1300 1.000 80 000 80.000
High Productivity Motor Vehicle 11 127 1127 1300 1.000 80 000 80.000
Deck Evaluation Vehicle 12 1127 1127 1.300 1.000 30,000 50.000 ) [ I
Faligue Loading Model C)BGEL-Pier 13 1127 1127 1.300 1.000 80.000 50.000 | {ll
J8GEL-Femielt 14 1127 1127 1.300 1.000 50.000 50,000 i ‘ |
Dynamic Factor Input Type 15 1127 1127 1.300 1.000 80.000 80.000 il . { | I 1
Pl P2 0 Auto Input User Input 16 1.127 1.127 1.300 1.000 80.000 80.000 i i | |
w 1 1 17 1127 1127 1300 1.000 80 000 80.000 it ‘ \ ik
) 1 Ao caiczen 18 1427 1427 1300 1.000]  80.000]  80.000 I 1R Lt Il
"""""""""""" T Span Length 80 m 19 1127 1127 1,300 1.000 80.000 80.000 Il ‘|| | I g
Bending and Shear for Beam Element | Auto 20 1127 1127 1300 1.000 80 000 80000 L T ——
Reaction T 29 1.127 1.127 1.300 1.000 80.000 80.000 . =] |
No| LoadikN)|  Spacingim) w105 KN/m R . 30 1.127 1.127 1.300 1.000 80.000 80.000 o b —
1 0 . 3 1.127 1.127 1.300 1.000 80.000 80.000 P 2 4
2 10 ond (e.g.Axial, Torsion, Stress, Displacements, elc) 32 1127 1127 1300 1000 50000 30 [u]'}ff-r’ﬁ- ,;:;‘r: — = !
Spanil  Group List Length  Other 33 1.127 1127 1.300 8”;';1—:;@:2% = — Hi L~
34 1.127 1.127 1.300 JUROTL s
| SG:P1Segl, SGPIS.. B0 ol e i e - _ I
Consider Contact Area % 1127 1127 1300 ps S B — ]
Width 0.5 m 5 7 7 s -
Length 0.2 m v 1.127 Ak ) u —
38 1127 8
39 1127 , 000 ==
40 1.127 : o 0.000 B H
o -- M 1127 1000 50.000 50,000
- “ 48 1.127 1 12?| 1.300 1.000 80.000 80.000

New Zealand Vehicles Dynamic Load Factor
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14. Addition of special permit trucks for load rating of existing bridges in Western Australia

- The latest version of MIDAS Civil includes a newly added vehicle database for Western Australia (WA) to support region-specific bridge assessments.

< Group 1 and Group 2 vehicles can be selected while optionally enabling Multiple Lane Factors and Accompanying Lane Factors. Group2 vehicles are fully
compatible with SM1600 vehicle configurations.

- This enhancement provides improved flexibility and regulatory compliance for bridge evaluations in Western Australia.

= Load > Moving Load > Australia

Define Standard Vehicular Load Load Case Name Lane
Bl Description
Standard Mame HI ‘ Load Case for Permit Vehicle
AS 5100.7 - Rating Vehicles v @ Mouing Load Optimization
| B Select Load Model
Vehicular Load Properties ‘ ceneret
Fatigue
Vehicular Load Name ‘WA-Groupl-Vehiclel Heavy Load Platform
—— | ——
T T m Rail Traffic Load
Vehicular Load Type ‘WA-Groupl-Vehiclel + 144 Truck Load g
L44 Lane Load el
Dynamic Load Allowance 0.4 VIC-45.5T HML B DOUBLE | Shat el
WIC-68T HML B DOUBLE WA Rating Vehicle Group2
QLD-50.5T 8G1 GML 19m B DOUBLE B e
P p2 pa P4 Ps QLD-50.5T 8G2 GML 19m B DOUBLE ”
QLD-62.5T /G GML B DOUBLE i Accompanying Lane Factor
QLD-68T 7H HML B DOUBLE | Num of Loaded Lanes Scale Factor
Sroupl-Vehiclel 1
4 4 1) WA-Groupl-Venicle2 | ‘ :
T T, il M WA-Groupl-Vehicle3 SR - a os
D1 D2 D3 D4 WA-Group1-Vehicle4 ’ ‘ i J S = 30r more 0.4
WA-Group2-Vehiclel (3.01m Ofa) | )
WA-Group2-Vehiclel (3.70m O/A) | i I Optimization
WA-Group2-Vehicle2 (3.01m O/A) . AN Min. Vehicle Distance 1 m
No  Load(tonf) Spacing(m) WA-Group2-Vehicle2 (3.70m O/A)
1 6 a9 WA-Group2-Vehicled o bt @i
WA-Group2-VehicleS Loaded Lane Lane hd
2 g 2 \WA-Groupz-Vehicte? Min.Numberaf Vehicls 0
3 9 725 A roup “vehicle Max. Number of Vehicle 2
: o 12 ’ Loarg e
5 =] end {4 Combined © Independent
Assighment Vehicle
. Selected Vehicle VLWA-Groupl-Vehit v
B Scale Factor 10

Vehicle Scale
VLWA-Groupi-vehiclel 1

BN - | —
Western Australia Vehicles |

!
SEe B
Moving Load Cases
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15. Enhancement of Australian moving load options: Add lateral offset distance option

- When performing moving load analysis for Heavy Load Platform (HLP) vehicles under AS 5100.2 or WA Group 2 vehicles under AS 5100.7, it is important to
evaluate the critical vehicle position considering lateral eccentricity. In previous versions, lateral eccentricity was fixed at 1.0 m during vehicle placement. With
this update, users can now manually define lateral eccentricity up to 1.0 m, allowing for more accurate and flexible simulation of critical load positions.

- Benefits : Improves accuracy in rating calculations by reflecting realistic vehicle positioning.
Enables detailed control of vehicle eccentricity in accordance with project-specific requirements.
Enhances compliance with AS 5100.2 and AS 5100.7 practices.

- This feature provides more robust control for heavy vehicle evaluation, especially in rating scenarios involving wide bridges or straddling lanes.

= Load > Moving Load > Australia

Define Standard Vehicular Load X Define Standard Vehicular Load

Standard Name Standard Name
AS 5100.2 - Heavy Load Platform » AS 5100.7 - Rating Vehicles
Vehicular Load Properties Vehicular Load Properties
Vehicular Load Name HLP320 Vehicular Load Name WA-Group2-Vehicle1 (3.01m O/A)
Vehicular Load Type HLP320 ™ Vehicular Load Type WA-Group2-Vehiclel (2.01m OJA)
Dynamic Load Allowance 01 Dynarmic Load Allowance 01
I Lateral Eccentricity 1 m I ILaleraI Eccentricity 1 m I
PR P P 11 ] P3 T PS5 P8 T T
P—— PRE—— ey
P oo o1 D2 D3 D4 D5 D6 o7
P= 200 kN No  Load(kN) Spacing(m)
D= |18 m 1 58.8399 4.9
I e T 2 88.2598 1.2
e 3 882598 3
4 176.52 12
5 176.52 65
1 176.52 1.8
7 176.52 1.8
3 176.52 end

N BN
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16. Enhancement of Load All Model 1 in the UK rating system to support envelope type loads

- The UK rating system has been enhanced to support Vehicle Class functionality for BS moving loads, including All Model 1 as per CS454.

- Previously, reviewing All Model 1 required checking results for over 20 different vehicles individually, which was time-consuming. With the new Vehicle Class
feature, users can now define a single moving load case that automatically evaluates all vehicles in the class and returns results for the most critical vehicle.

- This significantly improves efficiency by: Reducing setup and post-processing time, Automatically identifying governing cases, Enabling envelope-type load
evaluations in a single step. This update streamlines the BS-based assessment process and enhances productivity, especially for complex rating projects.

= Load > Moving Load > BS
Define Standard Vehicular Load Define Moving Load Case
Standard Name
Load Case Name All Model1 Env
C5 454 Assessment ~
‘ : Description
‘Vehicular Load Properties
Vehicular Load Name A-4AXLE Moving Load Optimization
Vehicular Load Type ALLMODEL 1 - Select Load Model
Sub Type [a-anxE ~] Standard Load (BD 37/01, BS 5400)
]
EETYE Special Load (BD 86/11)
L0111 1 p|CSAXLE )
‘k_*_,-‘_“ D-5AXLE1 QO CS 454 Assessment (ALL Model 1, Special Load)
D-5AXLE 2 -
E-SAXLE 1 C5 454 Assessment (ALL Model 2, Special Load)
E-SAXLE 2 ’
o MR GN CIV 025 (Network Rail)
m L S T ‘ -
< G-GAXLET 1 Auto Live Load Combination
CED Type of Design Combination Factor
H-BAXLE 2 . .
v LBANLE © Ultimate Limit State
J-BAXLE iceability Limi
©ane P Serviceability Limit State
) ) K-3AXLE 2 -
No L-3AXLE_1 Combination of Loads
(K] (m) L-BAXLE 2
1 64 12| |[M2AXE © Combination 1
A & 39| |N-2AXLE o
Combination 2 or 3
3 13| 13| [Q2ME
4 74| end Load Case Data
Vehicle Class Data
Standard Load VC:Class v
Special Load SV B0 v Vehicle Class Name Classl
Loading Case Assignment Lanes Vehicle Load Selected Load
© single Convoy Line of Lanes Selected Lanes Straddling Lanes A-AAXLE
Y B-4AXLE
e Lene 2 Lane
e Lane 3 30 Lane 3:Lane C-5AXLE
© Good Poor Lane 2 Lane 4: Lane = D-5AXLE_1
N Lane1 "
P D SAXE 2
OHgh Medium Low Remaining Area E:SAXLE_Z
o _
Consider Contact Area .
Width 0.3 m
Lengtt  [03 m
Eme.
All Modell Vehicles Moving Load Case Vehicle Class




w05, 82] EA| 715

17. Addition of vehicle database for 46 US states

- In previous versions, MIDAS Civil provided AASHTO LRFD vehicle databases for only 10 states, including California. With this update, the database has been
expanded to cover all 46 U.S. states that follow the AASHTO LRFD specification.

- Key Additions: State-specific Design Trucks, Legal Trucks, and Permit Trucks are now included for each state.

- This enhancement allows users to perform more accurate and regionally compliant bridge load rating and design across a wide range of jurisdictions in the
United States.

= Loqd > Moving Load > AASHTO LRFD

Define Standard Vehicular Load

Define Standard Vehicular Load

Defi Jser Defined Vehicular Lo
Standard Name S TIRETS Define User Defined Vehicular Load

AASHTO LRFD Load ~ AASHTO LRFD Load ~ Load Type
AASHTO LRFD Load - TruckfLane Legal Load Train Load © Permit Truck
(AASHTO Standard Load [AASHTO Standard Load
AASHTO LegalfPermit Load AASHTO Legal/Permit Load K i
\ADOT Load Alaska Vehicular Load Properties
ILDOT Load Alabama Vehicular Load Name
LADOT Load Arizona
MODOT Load Arianeas Impact Factor 0
OHDOT Load California
RIDOT Load Colorado Center  Axel  Ade2 Axle3
VADOT Lozd Connecticut ol Vel Sl (] - ez e
WIDOT Load District of Columbia P 0 e el P PO =r2 =Pz
INDOT Load Delaware T il Ll P Y L et
Fast Act EV Loads Florida fLi— HEEIDICE R mpr = -
Caltrans Standard Load (2017_draft) Georgla | e -
Caltrans Standard Load Hawaii Center of Ref. Lane. orpee
Turkey lowa
Colombia Idaho Type of Axle
Others linois agd fJar ]
T T ke Name [ =
I T
Kansas i
proop2 o pstopro D2 Kentucky Evenly Distributed Wheel Load

Louisiana i i
[ Lane Support-Neg. Moment / Reaction [ Appication | Massachusetts (S S i
| Not assigned | a Maryland

P1 D1 P2 D2 P3 D3 P4 D4 P5 D

* e — e e e e e e

Michigan Normal Loading

Michigan Designed loading

Michigan Special Designed loading
No  Load(kN) Spacing(m) W 9.3401007. kN/m Minnesota

1 35.5858 4.2672 v [eo % :!-’--’*Pufi ‘ Type of Ade | V!
2 142.343 4.2672 isslssipl

Dist. 15.24 m North Dakota
3 142,343 9144 Nebraska

Consider Contact Area Nevada 2
New Jersey a2
New Mexico a2
Lengtt (0254 |m New York
Ohio
Oklahoma
Oregon
Rhogie Island v || 1ADOT-SPV-Type 4 w
South Carolina
Add Centrifugal Force South Dakota

S ek Callrans Standard Load (2017_drafl)
Texas Caltrans Standard Load
utah IRC:6 Standard Load

Virginia

'Washington

‘Wisconsin
West Virginia
CIVIL NX 2025 (v1.1) Fast Act EV Loads

Caltrans Standard Load (2017_draft)

Spacing P1 D1 P2 D2 P3 D3
(m) (kM) (m) (kM) (m) (kM) (m)
335 6560 0.95
122| 6228 1.07
122| 6228 1.07

end| 6228 1.07

@

Width |9508 | m

rSI=IS

Caltrans Standard Load
Turkey

Colombia

Others -

CIVIL NX 2026 (v1.1)

Moving Load Cases
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18. Addition of cross-section databases for the US and Canada

- The section database has been significantly expanded to support regional standards in the U.S. and Canada, enhancing modeling accuracy and design
efficiency. These additions provide engineers with ready-to-use section profiles that comply with local specifications, streamlining design workflows for North
American bridge projects.

- Canada : Added steel section database according to CISC-ICCA 2022, including : Angle, Channel, I-section, T-section, Box, Pipe, and Double Angle profiles.
Added 12 PSC sections used in Ontario, including : PSC I-girders and PSC Box-girders.

- United States - Florida : Added 41 prestressed concrete (PSC) sections based on Florida Department of Transportation (FDOT) standards,
covering : PSC I-Girders, PSC U-Girders, Interior & Exterior Slab Beams, PSC Pile {Square Sections)

= Properties > Section Properties

Section Data

Select PSC DB > Select PSC DB
D;,Suier la:;;zd cum;:;ite S;Er;:"::? Code | Canada " Type |ﬁ| Code |USA v Type |h|
Section 10 |1 T -section . Select DB Select DB
wame [FPm0xaTT e ecEs -
3:B900 3154 Beam Florida-1 36 Beam - Standard Details
" ‘ = “000. 4463 Beam Florida-I 45 Beam - Standard Details
{ ;1*’{;” B ey200 8178 Beam Florida-I 54 Beam - Standard Details
P S PORS——— ExlLie0n RiofRaem = FIor!da—I 63 Beam - Standard Deta.lls
e me v 10:NUI200 10:Ex1L Slab Beam é.bftxpin FIor!da—I 72 Beam - Standard Detal.ls
Sect Name = 2000 THENL Slab Beam 4 511 x '8in FIor!da—I 78 Beam - Standard Deta[ls
13:ExIL Slab Beam 4ft x 15in Florida-1 84 Beam - Standard Details
0y 0.405 " 146 Stab Beam 41t x 18in Florida-l 96 Beam - Standard Details
£ &5 & AASHTO Type |l Beam
o oome m Florida-U 48 Beam - Standard Details
" 0022 " Florida-U 54 Beam - Standard Details
& . " Florida-U 63 Beam - Standard Details
:2 Z . Florida-U 72 Beam - Standard Details
. - . 12" Florida Slab Beam

15" Florida Slab Beam
18" Florida Slab Beam

Offset : Center-Center Consider Shear Deformation

Consider Warping Effect{7th DOF)
Canada CISC Steel DB sections Canada Ontario PSC DB Sections

(o o] o J e |

USA Florida PSC DB Sections
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19. Steel-Composite Girder Design & Assessment Enhancements

- Until the previous version, Steel-Composite Girder Design was supported only when the girders were modeled as Beam Elements. With this release, the design
workflow has been significantly extended:

- Full Plate Modeling Support: Entire steel-composite girders modeled with Plate Elements can now be directly designed.
- Mixed Modeling Support: Structures modeled with a combination of Beam Elements and Plate Elements are also supported, allowing more flexible
modeling strategies.
- Supported Codes
- Design: AASHTO LRFD (Load and Resistance Factor Design), Assessment: CS 454 (Assessment of Highway Structures)

- Key Benefits
- Engineers can now freely choose between beam-only, plate-only, or hybrid modeling approaches depending on project requirements.
- Plate-element-based modeling better captures local effects and distribution of stresses in steel-composite girders.
Limitation
Design and Assessment are supported only for Virtual Beams generated via the Steel Composite Bridge Wizard.

= Structure > Steel Bridge > Steel Composite Bridge

Lmowt  Secton  Losd  Comstruction Stage

Soan information 1680, 7100, 1680 i Deckwidh |56
Suppont SwewAngle |0 feeg] Advanced... Layoutoffset |0

Mull-Curve ) Curve Dot ) Coordinate Data [ EREGRENE

, Kz Langitudinal)
Ky | (833333008 kipsin x| 83333306 Kipsin

Ke | 83333300 Wpsfin Ky | B33%330+0E Kipslin Kz | |8.333330406 | Kipsfin

[ - [
Steel Composite Bridge Wizard Steel-Composite Girder Bridge — Virtual Beam Display
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20. Virtual Beam Display for Plate and Mixed Models

- A new Virtual Beam Display option has been added to support the design of steel-composite girders modeled with Plate Elements or a combination of Plate and
Beam Elements.

- Display Settings
- In the Display > Element tab, users can enable Virtual Beam.
- In the Display > Property tab, users can enable Virtual Beam Section.
- Once activated, the model view will display the virtual beam representation.

What is a Virtual Beam?

A Virtual Beam is not a physically modeled element. Instead, it is a design-oriented beam representation automatically generated from plate elements (or plate
+ beam elements). This allows users to conduct design checks as if the structure were modeled with traditional beam elements, while still benefiting from the
accuracy of plate modeling.

Benefits for Users
- Clear Visualization: View beam-like design references even in complex plate or mixed models.
- Seamless Design Integration: Perform design checks on virtual beams without remeshing or remodelling.
- Time Savings: Avoid manual re-modeling by directly using virtual beams derived from your analysis model.

= View > Display

Misc Load View Design Virtual Beam Misc Load View Design
Node Property Boundary Node Element Boundary

(] Element Number
[ Element Number with Border
(] Element Type Mumber

() Material Mumber
(I Material Name
() Property Number

(] Element Type Mame (] Property Name

(C1Gap [_]Section Shape

[ Hook () Tapered Section Group

() Cable [[)Time Dependent Material Link
[ Local Axis (JInelastic Hinge Symbol

() Local Axis Label
(] Local Direction

Sub-Domain Rebar Direction
[.Vlrlua\ Beam

[JInelastic Hinge Name
[JReinforcement of Sections
Virtual Section Local Axis

[ [ @ virual Beam Section

Display by Group w Display by Group v
Display by Selection Display by Member Display by Selection Display by Member
Hidden Labels : Virtual Beam Section Hidden Labels

Display Option
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21. Virtual Beam + Span Information: Faster LTB checks on plate or mixed models

- You can now define Virtual Beams per girder and perform lateral-torsional buckling (LTB) checks even when the steel-composite girder is modeled entirely with
plates or with a plate + beam (mixed) model.

° HOW it WOI‘kS i Span Information
Create Virtual Beams by Girder Girder ame {G1
Element Type
Open Span Information and set Element Type - Virtual Beam. Element
Select the plate/beam elements that belong to each girder to generate its Virtual Beam. Assign Elements
. . © By Selection Mumber
Tell the program where the girder is braced
In Span Information, set Support at each cross-frame (or diaphragm) location. DR
. . . M Virtual Length 5 it
Civil NX then automatically determines the unbraced length between supports. leean ] o | |
. e 2 2 72| N
Automatic critical moment search > : e
4 4 144| Mone
During the LTB verification, the program searches the maximum bending moment within each unbraced 5 5 24
1 G 168| Maone
segment and uses that value for the check—no manual segmenting or re-meshing required. : : o Hene
9 9 120| Mone
. N . . 10 10 48 |
= Structure > Steel Bridge > Composite Option > Span Information = o e
12 12 24| Mone
13 13 144 |
Span by Element Length
78240 o
Exact Span
7@240 in
(ex:2, 3@4, 5)
Inner Direction of Multiple Girders
© (-)Local-y (+)Local-y
Both MNone
Girder Information
Mo. MNo. Name Element List

¥ Lateral Restraint

Span Information
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22. Virtual Beam Selection & Management

- Selection

Supported selection icons: Select Single /Select by Window/Select All/Unselect by Window/Unselect All
When Virtual Beams are displayed, only Virtual Beams can be selected. This ensures a clear and convenient workflow, preventing accidental selection of
structural elements.

+ Activation :
Activating or deactivating specific Virtual Beams only is not supported.
Virtual Beams are always kept in a fully active state when displayed.

+ Deletion of Virtual Beams

Virtual Beams can be deleted in two ways:
1.

2.
Zoom Functions

Properties - Section Properties - Section for Resultant Forces - delete the corresponding Virtual Beam.
If the elements assigned to a Virtual Beam are deleted, the Virtual Beam is automatically removed.

When all structural elements are deactivated and only Virtual Beams remain active, Zoom All and Zoom Fit do not operate.

These functions always work relative to activated elements only.

View > Select > Select Single

_ Staifage . MIDAS CIVIL NX

Virtual Beam Mode

Laterally Unbraced Length

w0

Do not consider

For Help, press F1 Node-550 (1] 204,-28, 394 123 204,268,394 NO,ED

@ zo0m Fix for Stages

Tree Meny  Task Pane

General Sieel Concrete SRC PSC CPG Ratin

Unbrsced Lengthil,Lb) 2l |

© Ao/Repiace Delete
e
[*3 o In

Do not consider

SaiFage - MIDAS CIVIL NX

Element Mode

(1) 480,258, 394 (03 480, -258, 394 NOEB

@D zoom Fix for Stages
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23. Virtual Beam Reinforcement Input

- You can now directly assign reinforcement to Virtual Beams through the familiar Longitudinal Rebar dialog.
- In the Longitudinal Rebar dialog, select “Virtual Beam" mode.
- Choose the Virtual Beam number from the list (Virtual Beam IDs can be confirmed in Model View).
- Reinforcement is then defined in the same manner as for standard Beam Elements, ensuring a consistent workflow.
- For multiple Virtual Beams with the same reinforcement pattern, the Copy Reinforcement function enables quick and easy input.
- Design-only usage: Reinforcement assigned to Virtual Beams is used only for design and assessment purposes.

- No impact on analysis: The reinforcement data is not reflected in the structural analysis results.

. . . . . .
= Design > Composite Design > Design Input Data > Longitudinal Rebar
e T—
(=3 Longitudinal Reinforcement
i Si
Reinforcements. w . o nap Same Rebar Data.at| & j-end
Target Section & Element Coordinate O Centroid Left-Bottom
Guide Line ) in
= X Section : 120
T 1 Girder-D2_1 ! J
T 2:Girder-D2.2 Type
T 3: Girder-D2.3 Point Oline Are
L 4! Girder-D2.4 Circl Poly Li
T 5 Girder-D25 e GED
T & Girder-D2.6
I 7 Girder-D2_7 Input Method A Q Input Methed B
T & Girder-D2.8 - ‘
T 91 Girder-029 Starting Point (yz) | -60.254,19.28] in
T 10 Gider-D2... End Point (y,z) 53526,19.281] in
T 11 GirderD2... o eee [ -
T 12:Gider-D2..
T 13: Girder-D2... CTC Ret. Center v
T 14 GirderD2... Edge Bar
T 15 GirderD2.. Dia ) v
T 16 Girder-D2..
T 17:Girder-D2... 2 Pat2
i gg::z:gg Reference for Tapered Section
T 20: Girder-D2.., RefY [Left v | Refz [Top &
T 21 Girder-D2..
T 22:Girder-D2... 55 = o3
X
X 25 Girder-D2... e
T % Girder-D2..
T 27 Girder-De... Tpe | Num | CTCn) | Dia
T 25 Girder D2.. 1| Line %
T 29 Girder-D2... 2| Line 8ls
T 30:Gider-D2..
T 31 Girder-D3..
T 32 GirderD3
Girder-D2_11 G:59.602, 44.003 SELECT
Longitudinal Rebar Dialog
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24. Virtual Beam Transverse Stiffener Input

- You can now directly assign transverse stiffener to Virtual Beams through the familiar Transverse Stiffener dialog.
- In the Transverse Stiffener dialog, select “Virtual Beam" mode.
- Choose the Virtual Beam number from the list (Virtual Beam IDs can be confirmed in Model View).
- Transverse stiffener is then defined in the same manner as for standard Beam Elements, ensuring a consistent workflow.

- For multiple Virtual Beams with the same stiffener pattern, the Copy Transverse Stiffener function enables quick and easy input.

= Design > Composite Design > Design Input Data > Design Parameters > Transverse Stiffener

e PODDE M@ - - o R

Target Section & Element | J
Section | O Virtual Beam Transverse Stiffener

= X Section : 120 @Web Flat a
: Girder-D2_1
: Girder-D2.2 Bearing Stiffener

Girder-D2.3 @ Bearing Flat

! Girder-D2_4 L)
Girder-D2.5

 Girder-D2_6
: Girder-D2_7
Girder-D2.8
: Girder-D2.9
! Girder-D2,,
: Girder-D2
! Girder-D2,
3: Girder-D2..,
I 14; Girder-D2
X 15 Girder-D2,,,
X 16 Girder-D2..,
X 17" Girder-D2,
X 15 Girder-D2..,
T 19: Girder-D2
X 20 Girder-D2,,
X 21 : Girder-D2..,
X 22! Girder-D2,
X 23: Girder-D2,,,

[+] 1>

ZR=E7

T 24 Girder-D2
X 5 Girder-D2,
X 2: Girder-D2..,
X 27 Girder-D2,
X 28 Girder-D2,,
T 29: Girder-D2
X 30 Girder-D2,
1 : Girder-D3...
2 : Girder-D3.

Girder-D2.11 G :-65.423, 53.782 SELECT

Transverse Stiffener Dialog
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25. Virtual Beam Design & Assessment for Steel-Composite Girders

- Civil NX now supports the design and assessment of steel-composite girders modeled as Virtual Beams, extending the workflow beyond conventional beam
elements.

- Design: Perform Virtual Beam design according to AASHTO LRFD.

- Assessment: Carry out Virtual Beam assessment following CS 454 provisions.

- Virtual Beam design and assessment follow the same calculation procedures as existing beam element design.
- Results are automatically generated in tabular format and can be exported as comprehensive reports.

- Section properties, material data, and reinforcement/stiffener inputs defined in the Virtual Beam workflow are fully integrated into the design/assessment

process.
- Design and Assessment are supported only for Virtual Beams generated via the Steel Composite Bridge Wizard.
= Design > Composite Design > Perform > Perform Design = Rating > Steel/Composite Bridge> Perform > Perform Assessment

A AB|C|DEF|GH I JKLMNOPQRSTUVWHXY ZAAABACADAE A A|B|C D E F G H || JK[LMNOPQR S T UVWEXY ZAAABACAD
1 11 Design Condition

2 AASHTO-LRFD 2020 2 | Design code. \ Element \ Node(1/J) \

3 s P T I

4 1 4 . :

5 [T 5|  Msection Properties

3 1) Slab Properties

6 | 7| B, = 3600000

7 | 1. Design Condition (Positive Flexure) 2| L - 200000

8 | 1.Section Properties s | t | = 0.000

9 1) slab Properties 10| = 30,000

10| B - 144.000in 1| E. = 24506000

11 = 7.8741n 12| A= 0.000

> 13 P | = 480.000

12 t | = 0.000in A

13| = 4.000 kst T R T T ] 15 2)Girder properties

14 E = 3986.000 ksi 16 [Section]

15 A= 22.120in 17| bo = 450000 b, =  550.000

16 | o= 60.000 ksi 13 (NE 30000, = 40.000

17| 5 | = 0.000 in (Distance from reference fine) ;% E - ::‘;gx L= 30000

8l al .

19 2] Girder Properties 22| | 3) Transverse Stiffener Properties

20 [section] 2| [ Position [ Tvpe [ F, (MPa) [ (mm) B(mml | t(mm) [ smm [ do(mm) |
21 b = 17.717in b, = 21.654in 2| | wep 1side | 275.000 | 200.000 20.000 1500.000 |
22| 4 = 1181 4, = 1575in 25|

23 D - 59.055in 1, = 1.181in 26| W Hastic Section Properties

| 27| | 1) steel section

24 | H = 61.8111n 28| A (mmd) 80500.000 1, (mm?) 2884E+10 1, (mm?) 7:858E-08

25 | Top = 63.1421in Bot = 61.173in (Distance from reference line) 29/ dr,,, (mm) 262143 da,, (mm) 707.857

o EETN Y TN

27| Position Material | Thicklin) | ffksi) | fulksi) Note a1 s (mm) | 2857348485 VS (mm | SB573AB4ES

28 Compression Flange A53 1181 35.000 60.000 less than 2in. 32| wy (mm?) - w, (mm?) - 1, (mm®)

20 Tension Flange A53 1.575 35.000 60.000 less than 2 in. 33| wy (mm’y - we (mrm)

30 | Web 453 1181 | 35.000 | 60.000 Tess than 2in. =

— 35| 2) Short-term Composite Section

=2 36 [Agmmy] 193080571 i tmm9 7.267E+10 I (MM 1224611 |
il [Design Strength] 37 Hropen (mm 301141 oy (MM} 1268.859 |
=3 Fo | = 35.000 ksi (G Flange Yield Strength] 22| EEEFIETILLUR O c 1045 956 1

1651 | Shear Connectors \ Longitudinal Stiffeners \ Bearing Stiffeners \ ® \ D6 | D211 | D26l | ®
Design Report — AASHTO LRFD Assessment Report —CS 454




w05, 82] EA| 715

26. Virtual Section for Design

- The new Virtual Section for Design functionality enables engineers to quickly optimize cross-sectional dimensions during the design process.

- After completing the design with an initial section, if the section fails to meet design requirements, users can:

- Use Virtual Section for Design to modify flange or web dimensions.

- Re-run the design checks with the updated dimensions without re-analysis.

- By repeating the design step with revised dimensions, users can rapidly identify a section that satisfies the design criteria.

- The same dialog also allows the user to add longitudinal stiffeners into the section.

- Analysis not updated automatically:

- Changes made in Virtual Section for Design are applied only to the design process.

- To update the structural analysis with the final modified dimensions, users must manually reflect the changes in the analysis model.

- Faster optimization: Quickly iterate on section dimensions without time-consuming re-analysis.

Sections for Design

= Design > Composite Design > Virtual Section for Design

ID MName

25 Girder-D2_25
26 Girder-D2_26
27 Girder-D2_27
28 Girder-D2_28
29 Girder-D2_29
30 Girder-D2_30
31 Girder-D3_31
32 Girder-D3.32
33 Girder-D3.33
34 Girder-D3.34
35 Girder-D3_35
36 Girder-D3_36
37 Girder-D3.37
38 Girder-D3_38
39 Girder-D3_39

Shape

.. CsGl
. G506l
.. CsGl
. G506l
.. CSGI
. C5GI
.. CSGI
. CSGl

C5G1

. CSGl

C5G1

.. CSGI

CSGI

.. CSGI

CSG1

Composite

Section ID |37

Display Centroid

FEM Equation

Use Hambly Eq. for [xx
Offset: Center-Center

Change Offset

Show Calculation Results.

Virtual Section for Design

Name | Girder-D3.37
Section Type Steel-l (Type2) v
Symmetric Section Auto Calculation

Distance from Reference Line

sg 0 Top | 63188¢| Bot. 612204 in

siab

Bc 14409 1c 787401 Hh [0 in
Girder

Bl 88582| 86 |0 w2

o in
B2 88582 H |59.055 bl O in
B3 10.826; 11 118110: bi2 O in
B4 10826 12 157480 Up O in
Bs |0 tw_ 1181107 in
T

Material

Select Material from DB

Es/Ec  |6.3054 Ds/Dc 30792
Ps 03 3 02
Ts/Te  [1

Multiple Modulus of Elasticity

Es/Ec (Creep) 19186258084C

Es/Ec (Shrinkage) o

-

Section Deck & Stiffener

Defined Stiffeners

s Define Stiffener.

Name Type

Deck & Stiffeners.

Deck Position Top Flange v
Deck Part Deckl v
Deck Name Top-Left
Ref. Point Position OlLeft Right
Stiffener Number | 0 7]
c| spacing (in) Stiffener Posttion | Name |
Deck Pos. Deck Part Deck Name Name

Longitudinal Stiffener
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27. Bearing Stiffener Check (NR/GN/CIV/025) for Steel Railway Bridges

- Civil NX now supports Bearing Stiffener assessment in accordance with NR/GN/CIV/025 within the steel railway bridge Assessment workflow.
- You can define the angle connecting the web and the stiffener, and account for corrosion of both the stiffener and the angle in the checks.
- Actions & Load Effects Considered

- Axial Forces on Bearing Stiffener —
- Reaction from the support bearing
- Destabilising influence of the web

Defined Shape

© Bend'ng Moment Define Shape...
- Tension-field action moment acting on the bearing stiffener o e
El
- Restraining Forces Angle Angle

« Fg: Force due to bow of the compression flange
Bearing Stiffener

- Fg,: Force due to non-verticality of the web at supports Sy:memcmunmb

- F.: Additional force due to cross members in U-frames subjected to vertical loading

Bearing Stiffener (Upper) BSU

Ve . Bearing Stiffener (Lower) BSL v
© Vel’lflcatlon Performed Pair of Stiffener 1 b
- Yielding of web plate s Fillet welds 0 mim
Transverse Siffener ¢ BEREE T o e s 8 Same Stiffeners Data at | & -end Ey 190 n Mfmm2
- Yielding of stiffener e st et B Pitch 0
= X Section : 17 Transverse Siffener
2:CG-End
f . T 3:M6-Midde I i e L g Half the Sum of Panel Width, a | 609.6
- Buckling of stiffener Ié o = R = o
I 7: MGCPI & Bearing Flat [ ] ey s mm
E g:gf;g Theta_d 60 [deg]
: \[Il:MEl-EPl
T 11 Mocrs Beta O 1for End Support
I 12:MG-CPs
T is:vGo1 2 for Internal Support
I 14:MG-cPa
T 15:CG-CPI
I 16:cacr2 ‘ ‘ Rivet Angle
T 17:C6CP3
4 ¢ il
H ;:AEI;;';:H" ®@aAngle1 Angle v
I e ByyB
Angle 5 JE’;mIH @ Angle 2 |Angle e
el @ Angle 3 |Angle v
Sefonor
s .*"_‘-"-‘_’IH @ Angle 4 Angle -
\ |—|
¥ = 1 Angle 5 |Angle v
Angle 3 ||} Angle 2 Angle & |Angle -
Lawer
Setfonor
Angle 7 | Angle v
angle 7 [} Angte B
Angle 8 |Angle d
[ rsverse sufiener VN G:n910, w777 seLECT
o _ I oK " Cancel l

©MIDASIT Co,. Ltd
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28. Intermediate Stiffener Check (NR/GN/CIV/025) for Steel Railway Bridges

- Civil NX now supports Intermediate Stiffener assessment in accordance with NR/GN/CIV/025 within the steel railway bridge Assessment workflow.

- You can define the angle connecting the web and the stiffener, and account for corrosion of both the stiffener and the angle in the checks.

- Actions & Load Effects Considered

Transverse Stiffener Type

- Axial Forces on Bearing Stiffener
- Tension-field action
- Destabilising influence of the web

Defined Shape

- Restraining Forces on U-frame stiffeners —
T . . . . Define Shape...
- Fg: Elements providing discrete intermediate restraints
. . . . MName Type
- Fe: U-frames with cross members subjected to vertical loading o FLI
.pe . Angl Angl
- Verification Performed noe noe
. Yleldlng of web plate Transverse Stiffener
. . . Type One stiffener
- Yielding of stiffener © 1o stffener
- Buckling of stiffener T 2 Symetic about the veb
u.‘::.,,“ Siffener . .- . Gig (100 |mm @5 1 Same Suffeners Data st & j-ena Transverse Stiffener (Upper) st
Target Section & Element | J Transverse Stiffener (Lower) St
=X S:“:"csim ﬁﬁ a::'“ smm'ﬂm a 3 190 u N/mm
I 3:MG-Middle ¥
Ho e iere Piteh 762 e
X 7:MG-CPI & Bearing Flat a
E S:Ef';i Cross member rotation difference 0 [rad]
3 miecy
; H?Eﬁ Rivet Angle
I \55:5{?1 @ Angle 1 | Angle
X 16:CG-CP2 B B
rEie il e Gangle2 |Angle
T 0:ACG-56 Angle 5 nn;cBIH
uppar |§ - @ Angle 3 | Angle
Stiffoner
Angle 1 E‘;IH @ Angle 4 | Angle
: Angle 5 |Angle
Angle & |Angle
Angle 7 | Angle
Angle 8 Angle
i

G190, 11777 SELECT] l

o | oo |

Transverse Stiffener Dialog Intermediate Stiffener © MIDASIT Co,. Ltd






