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MiDAS

MIDAS
GLOBAL NETWORK

“Through MIDAS, South Korea's design technology is reaching out to the world.”
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== Byrj Khalifa

The world's tallest building

- 828 meters

- 163 floors plus 46 maintenance levels inthe spire
- Floor area 309,473 m?

™ Russky Island Bridge

The world's longest cabled-stayed bridge

- Locale: Vladivostok (Nazimov peninsula) & Russky Island (Novosilsky cape)
- Design: Cable-stayed bridge

- Totallength: 3,100 meters / Longest span: 1,104 meters

Beijing National Stadium "B Duomo DiMilano

- Location: Beijing, China

- Location: Milan, ltaly
- Capacity: 80,000, 91,000 (2008 Olympics)

- Capacity: 40,000 width92 meters







MiDAS

We focus on PRACTICALITY for civil engineers




S CIVIL NX?



Elements

No more hide-and-seek with the icons.

CIVIL NX has updated its design features, introducing a user interface for easier design workflows.
Explore the new changes firsthand.

MIDAS CIVIL NX - Project 01
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Miors  Graphic Elements

Tree Menu Task Pane imfing
Tables Works Group Report

In one quick look.

>earcn

N Tree menu in CIVIL NX allows users to quickly view all the model applications at a glance.

v £) Analysis Control Data 4 . . . . . . . .
- freyss toneree Additionally, it features a search function for efficient navigation and review.
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Miors  Graphic Elements

Tables Works Group Report

v [=] Group
v [Z] Structure Group : 30

. @ Superstructure [ No...

. [ Span_CIP_1 [ Node-=... %
7. @ Span_CIP_2 [ Node-=...

o |l mee EEEEER
_ O (e * |Z] Structure Group : 30 . . . .
o

Tt = : Colors Everywhere

» Tables Works Group Report

® . @ Span_CIP_1 [ Node=...
> @ Span_CIP_2 [ Node-=...
Span_CIP_3 [ Node-=...

Span_CIP_4 [ Node-=...

User can assign custom colors to elements and
categorize them into groups.

Apply colors according to the construction phase or

S [+ 1) Ramp 8a-1 [ Node-=... structure type for intuitive visualization.

Ramp 8a-1 [ Node-=...

Span_CIP_5 [ Node-=...

Span_CIP_6 [ Node-=...

Span_CIP_7 [ Node-=...

RO8a ...
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Ramp 8a-2 [ Node=...
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Miors  [\aximized Usability

Improved Visibility.

CIVIL NX has significantly improved the visibility of the model.
With transparent elements and high-resolution tendon images, users can accurately visualize the shape of the structure.

Improved Tendon graphics

Transparent Element view



Miors  [\aximized Usability

Customized User Interface.

Font size customization is now available,
allowing users to adjust text sizes independently of zoom levels during modeling.

Project

Tree Menu Task Pane [ startPage MIDAS/Civil NX Tree Menu 2 Task Pane

Tables Works Group Repor z Tables Works Group Report
Y X v 3 Tables

v [ Tables » I3 Structure Tables

» I3 structure Tables » (5] Result Tables

» [E Result Tables » 7, Design Tables

» |7, Design Tables » [Z1 Query Tables

» [Z] Query Tables

For Help, press F1 Node-1075 (I} U: 475, 0, 43.91 [5) G: 475, 0, 43.91 N:0, E:0

60% v



No more Googling:
CIVIL NX brings document
Search in-house

Search

Functions || Helps || Tutorials || FAQs

(© Modify Concrete Materials

(U Nodes

(O | Tech Notes | Beam end release




Utilize the search feature in CIVIL NX to quickly and easily obtain the desired information.

From product features to tutorials and technical inquiries, you can find everything you need in one place.

Functions

Helps

Search

Beam end

All results (999)

Beam End Release

EI: Beam End Offset

Beam End Release

Beam End Offset

Titles and Contents Most relevant

Beam End Release Analysis

Analysis using Beam End Offset

Construction Stage PSC Beam Analysis

Beam Concrete Materials

Tutorials

FAQs



MIDAS CIVIL NX 2024
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viors  General Section Designer

Comprehensive section verification tool

GSD in CIVIL NX now supports prestressed concrete section verification with tendons and multiple material definitions for cro ss-section.

These features provide enhanced flexibility and are exclusive to MIDAS CIVIL NX.

midas GSD Ver. 335 - [CAUsers\hyl

Section View : Cvl_sec | Interaction Curve | Stress Contour

Desktopnew fold ple_cracked section preperty_m] - [example_cracked section property_m.mgs] - O X
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Message — —
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- Close Apbly
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Create or modify the cross section from CAD. (Easier than existing SPC function)

cap W BN O
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s Design

Built-in Civil Design Standard in 120+ Countries incl. Eurocode

Civil NX supports various Design Codes such as Australian code, AASHTO, Eurocode for Reinforced Concrete, Steel, SRC, Composite, PSC, etc.

It can generate design review reports based on the reviewed.

RC Design Steel Design SRC Design Composite Design Steel Ortho. Design PSC Design

AASHTO-LRFD17 ( AASHTO-LRFD17 ) ( SSRC79 ) ( AS 5100.6:17 ) [ SNiP 2.05.03-84* ( AS 5100.5:17 )

AASHTO-LRFD16 ( AASHTO-LRFD16 ) ( AlJ-SRCOT J AASHTO-LRFD17 ) ( SP 35133302011 ) ( AASHTO-LRFD17 ]

AASHTO-LRFD12 r AASHTO-LRFD12 J r JGN38-01 J r AASHTO-LRFD16 J ( AASHTO-LRFD16 )i
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ACI 318-02 ( CSA-S6-14 ) ( TWN-SRC92 ] L EN 1994-2 ) L CS 454 ) ( CSA-S6S1-10 ]

CSA-S6-00 ( JTJ025-86 ) ( IRC:22-2008 )L NR/GN/CIV/025 ) [ CSA-S6-14 )

CSA S6-14 ( IRC:24-2010 ) ( IRC:22-2015 ) ( Eurocode2-2:05 )

Eurocode2-2:05 ( ACI 318-02 ] ( KSCE-LSD15 ) ( BS5400-4:1990 ]

SNIP 2.05.03-84" ( TwNBRoisDoo ) (swpaososear ) L_MSHOWRO ) e )

SP 35.13330.2011 ( Eurocode2-2:05 ) ( SP 35.13330.2011 ) C AASHTO LRERT Y ( SP 35.13330.2011 )
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MipAS

Eurocode

MIDAS CIVIL NX

Eurocode 22 National Annexes for RC and PSC Design

This feature is exclusively available in MIDASCIVIL NX.

Design Code

Eurocode2-2:05

-

Design Code Eurocode2-2:05 mended
Input Parameters Austria
) ) ; | Belgium
Mational Annex TR TR Ultimate limit states Serviceability limi Cyprus
Moment resistance Crack control Czech Republic
B Denmark
Moment Resistan Austri O Consider tendons in tensile zone Consider all tendons cement class Einland
ustria - A Class R [5=0.20) France
Moment Redistrit BE/9iUM serresisiance Germany
Crprus Strut angle Greace
Ireland
i Czech Republic 45 (Degres) Italy
Beam Checking | panmark LuxemboLrg
© Singly Reinfor Finland Prestressing steel type :E:’:“;“ands
France © Smooth bars and wires Strands Poland
i Romania
DDUDW Reinfa GErmany Indented wires Ribbed bars Singapore
Greece Slovakia
. sl i
Column DESIQFI |rﬁland User input data Modify design ;S;’aﬁna
||.,E|:|" Sutout ; Sweden
O &xial load plug Luxembourg utput parameters o
Ultimate limit states Serviceability limit states
) Metherlands
= i Ultimate bending resistance 9 Stress for cross section at a construction stage
Axial load plqunmay ) @
Poland Shear resistance Stress for cross section at service loads
Consider Axial—H Romania @ Torsional resistance @ Frincipal stress at a construction stage
Slngapnre Principal stress at service loads
Shear Rezistancy Slovakia i i
® Tenszile stress for prestresszing steel
Slovenia P
@ Crack contro
Strut Angle for S Spain
Sweden
UK
I oK, “ Close

f Concrete Design Code

p i
\ PSC Design Code
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MIDAS

Enhancements in CIVIL NX 2025 (v2.1)

1. Addition of evaluation truck loads for existing bridges in New Zealand(Based on SP/M/022 v3.4)
2. Moving patch load analysis as per Eurocode, BS & NZ traffic loads

3. Addition of special permit trucks for load rating of existing bridges in Western Australia

4

Enhancement of Australian moving load options: Add lateral offset distance option

o

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

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

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

10. Enhancement of Load All Model 1 in the UK rating system to support envelope type loads
11. Addition of cross-section databases for the US and Canada

12. Addition of vehicle database for 46 US states

13. Automated design support for asymmetric (Type 2) composite steel bridges( Eurocode, AASHTO)
14. Add California-specific provisions from AASHTO LRFD

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

16. Auto-generate Load combination (RC) as per TMHO07 : 1981

17. PSC Design as per TMHO07-3 : 1989

18. Significantly Improved Excel Design Report Generation Speed

19. Batch output for tendon loss table by construction stage and tendon group © MIDAS [T Co.. Ltd



Miors ([ Jpdates with v2.1

Moving Patch load — Tyre Contact Area

Define Standard Vehicular Load

Standard Name

Traffic Load ~

Vehicular Load Properties

Vehicular Load Name HO (overload) loading (b)
Vehicular Load Type HO {overload) loading (b) -
P1 P2

w l 1
No  Load(kN) Spacing(m) w105 kN/m
1 240 5
2 240 end

@ Consider Contact Area

Width 0.9 m
Length 0.6 m

Concentrated wheel loads Patch/area wheel loads
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MIDAS

Enhancements in CIVIL NX 2025 (v2.2)

1. Steel-Composite Girder Design & Assessment Enhancements

2. Virtual Beam Display for Plate and Mixed Models

3. Virtual Beam + Span Information: Faster LTB checks on plate or mixed models
4

. Virtual Beam Selection & Management

o

Virtual Beam Reinforcement Input

6. Virtual Beam Transverse Stiffener Input

7. Virtual Beam Design & Assessment for Steel-Composite Girders

8. Virtual Section for Design

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

10. Intermediate Stiffener Check (NR/GN/CIV/025) for Steel Railway Bridges

11. Local Coordinate Displacement Output under Moving Load Cases

© MIDASIT Co,. Ltd



Miors [ Jpdates with v2.2

VIRTUAL BEAM DESIGN FEATURES

= - 0 Longitudinal Reinforcement
pr— L e ny  msomn

Same Rebar Data at i & j-end
Target Section & Element
Section  © Virtual Beam

Coordinate  Q Centroid Left-Bottom

Guide Line o in
= I Section : 120
T 1 : Girder-D2_1 I S
T 2:Girder-D2.2 Type
I 3: Girder-D2.3 Point O Line Arc
T 4:Girder-D2.4
T 5:Giner025 Circle Paly Line
T 6: Girder-D2.6
T 7:Girder-D2.7 Input Method A O Input Method B
T 3: Girder-D2.8
T 9:Gider-02.9 Starting Point (y,2) | -60.254,19.28] In
I 10: Girder-D2,,, End Point {y,z) 53.526,19.282 In
I !1:Girder-D2 Num. @CIC |8 in
T 12: Girder-D2.. R
T 13 Girder-02 CTC Ref. Center v
T 14: Girder-D2 Edge Bar
I 15 Girder-D2,., Dia #8 v
T 15 Girder-D2
T 17: Girder-D2 Part Part 2 ~
i lgg:;:::gg Reference for Tapered Section
T 20 Girder-D2, RefY |Left | RelZ |Top v
LN Start Page MIDAS CIVIL NX I 21 Girder-D2.,,
2
Tree Menu  Tesk Pane I 2 Girder-D2 s 221 "
General Steel Concrete SRC PSC CPG  Ratin I 24 Girder-D2,,
T 25 Girder-D2 el
Unbraced LengthiL,Lb) v I 2 : Girder-D2
- T 27: Girder-D2,,, Type | Num | CTC(n)| Dia
GEEs T 20 Girder-D2 1| Line B #8
O Add/Replace Delete T 29 Girder-D2 2[ Line - 8l#e
T 0 Girder-D2,,,
Element Type X 31 Girder-D3
Element O Virtual Beam T 3 Girder-D3

Unbraced Length

inforcements to. Girder-D2_11 G :59.602, 44.003 SELECT
iy o in

Lz 0 in

Laterally Unbraced Length
Lb 0 in

Do not consider

No selected objects existill

For Help, press F1 Node-550 204,258, 3.94 204, 258, 3.94 N:O,E: O @ Zoom Fix for Stages




Highway and Railway
Bridge Assessment



Highway Bridge Assessments

Overview
e Revision O released in June 2019; Revision 1 released in Mar 2020
« Supersedes BD 21/01, BA 16/97, and BD 37/01
o Inclusion of wind, thermal and HB load models in new appendices, Previously BD 37
o Traffic load models for loaded lengths greater than 50m, previously in BD 50
o Increase in the lane width for ALL Model 1 (based on real vehicles) in single vehicle load case
« (CS458 (Special vehicles(STG0,S0)), replaces BD 86/11



Highway Bridge Assessments

Bl D o o Pt O AsesmenCiee - 0 x
’ Assessment Code Parameters... Load Combination Static Load Cases and Factors(Gamma_fl)
ﬁ Modify Concrete Material... Name Limit State | Comb. Type ||Gamma_f3| Description =~ Static Load Cases Factor
= — > uLs Comb1 1.1 [ > 1.3200
B Load Combinations for Assessment... uLs? uLs Comb1 11 Erection Load 1(CS) 17500
|53 Sections for Assessment Check... SLSL:; gtg o omhl .1I my T ¥(CS) Bl
E Sections for Assessment Report... * i
ﬁ Perform Assessment
Assessment Result Tables >
E Print Assessment Report
Equation 3.7 Assessment action effects
o . 7
S, = vsa(effects of (Q})) o " S— —
| Copy into P, | | @ndricss | S <combinedgn | 1
Equation 3.3 Assessment actions | Copy into General Load Combination | | ©oOtherMn Case = B
Qo = V7L ~ 3 Cose |
Table A.1 Partial factors for actions |
Stiuctures excluding cast iron o ]
Action Reference Uimit state | 25t Iron Combiomfion [ (PSSP S——
] 100 — l A l]lgug I L %‘:ﬁﬁmmi.sm
Concrete, stone, masonry or imber dead load Section § SE— e | —1?—
Surtacing superimposed dead load Section's L] isv 175 [T —pm—
SLS - 120 ‘MMW
Other superimposed dead ioads Section’s s = Y s e T
SLS - 100
us 100 150 | 135 Cartonston of Losdh
ﬂmmmmmmmm Section 5 s n 120 | 100
Abnarmal actions uLs 100 110 | 100 e
vyt and SO vehicies) et T T 3 100 | 100 Lo Came O
Standard Leod : ALL MOOEL UDL+EL) -
fipecaal Load © SV B -
3.8 The value of + 4 at SLS shall be 1.0. aspurest 1ares
Line of Lans Lebectnd Lawes. S adeing Lase
3.9 The value of ;4 at ULS shall be taken as 1.1,|except in the following cases: | = triethend
1) 1.0 for cast iron bridges, B~ B
2) 1.0 for masonry arches; " E




Railway Bridge Assessments — NR/GN/CIV/025

Overview

The Structural Assessment of Underbridges
June 2006 — Latest Issue

RT/CE/C/025, titled The Structural Assessment of Underbridges, and served as a direct predecessor to NR

/GN/CIV/025.

Earlier also BD21/01 was also being used for Railway Bridge Assessments

It bridges the gap between the BD 21 and the more rail-specific needs.

Ref

NR/GN/CIVI025

IssLe

3

Date

June 2006

Guidance Note

The Structural Assessment of Underbridges

Network Rail
e



Network Rail Live Loads

Assessment Live Load and Level of Assessment

Assessment Objective — To determine load carrying capacity in terms of live load and speed

Rail Traffic Loadings (1.5.3 — NR/GN/CIV/025)

O Route Availability
» |nterms of BSUs of Type RAI Loading at permissible speed
(other speeds if Capacity < RA10)

U Wagons

= All structures need to be assessed for carrying D4 Wagons in accordance with UIC 700-O

Level I Simplest level using assumptions known to be conservative and,
where appropriate, consideration of loading by real trains.

Level 2 Use of more refined analysis and better structural idealisation.
This level may also include use of data on materials strengths
based on mill test certificates or recent material tests on
another structure of similar form, materials and age.

Level 3 Use of a bridge specific live loading based on a statistical model
of the known traffic and/or the use of tests on materials
samples or the use of worst credible strengths or the use of
load tests.



s Workflow in Civil NX

[ Geometry Creations J |:> [ yrmzce;iale?r;gaifrfgan |:> [ Vehicle Definitions J

[ Analysis } <:| [ Moving Load Cases } <:| [ Lane Definitions }

Load Combinations and |:|I> Rating Parameters
[Result Interpretations J [ as per code used J :> [ Results and Reports J




Material and Section
Property



Section Property - | Girders

DBfUser  Steel Girder
Section ID |2 Name CG

Section Type Steel Girder |
To B1 B2 Size

Symmetric Section Auto Calculation

-+t H Distance from Reference Line
Top v} m
Bottom 0 m
B1 0.3 H 0.6
B2 0.3 n 0.014
B3 0.3 Z 004
B4 0.3 tw 0.014

Riveted Angles Definition
for | Girders

i dr

Defined Angles

Define Angles...

MName Type
Angle 3 Angle1|{Angle & Angle 7 A Angle
Angle 4 Angle 2 || Angle & Angle 8
Symmetric
Angle 1 a
Angle 2 a
Angle 3
Angle 4
Angle 5
Angle 6 4
Angle 7 w
Angle 8 v
Rivet
/I' Component Angle | RefPos | RefPos dR Diameter
P g (lateral) | (vertical) (m) (m)
‘Top Left Flange Angle 1 [Left 0 )
Top Right Flange Angle 5 |Right o i)
Web Angle 1 Top 0 0
Top o i)
Left o o
Right o o

OK /HAwel l

ion Stiffener

Stiffener

Mame a

Properties

Type Angle

Name Type
l OK “ Cancel l

Define different Angle
sections

J

as per different angles

{ Control the Rivet Positioning




Material Property

Elasticity Data

Steel

Type of Design | Steel v

NRIGN/CIVI025(S) +

Different Steel and Wrought
Iron Materials as per old

Type of Material

, B52762:1956(A) standard codes
Q Isotropic ) Orthotropic B52762-1956(2)
Stesl

Modulus of Elasticity 1.QDDDE+GB| kNfm?*

|
Poisson's Ratio | 0.3|
Thermal Coefficient | 1.ZODDE—OE| [T
Weight Density | 75.51| kN/m?*
" Use Mass Density | 7.7 | kNjm#g
B Concrete

Modulus of Elasticity G.DDDDE+'DD| kN/m?

Polsson's Ratio 0
Weight Density 0| kNfm?

|
|
Thermal Coefficient | 0.0000e+00 | V[C]
|
|

] Use Mass Density 'Dl kM/m*g




Consideration of Live Load for
Assessments in Civil NX



RAI Loading

Live Load for Railway Assessments

43.1.1  Route Availability (RA) Number

The assessment of a Bridge should be determined in terms of its Route
Availability (RA) number, that is its safe rail traffic load capacity. Route
Availability numbers generally range from the lowest capacity RAO to

the highest at RAI5 represented by 25 British Standard Units (BSUs) of

Type RAI loading as shown by Table 4.3.

RA NUMBER

RANGE OF UNITS

RANGE OF SINGLE AXLE
WEIGHTS

RAO
RAI
RA2
RA3
RA4
RAS
RA6
RA7
RA8
RA9
RAIO
RAII
RAI2
RAI3
RAI4
RAIS

Up to 10.99 units
11.00 to 11.99 units
12.00 to 12.99 units
13.00 to 13.99 units
14.00 to 14.99 units
15.00 to 15.99 units
16.00 to 16.99 units
17.00 to 17.99 units
18.00 to 18.99 units
19.00 to 19.99 units
20.00 to 20.99 units
21.00 to 21.99 units
22.00 to 22.99 units
23.00 to 23.99 units
24.00 to 24.99 units
25.00 units and over

Under 13.96 tonnes
13.97 to 15.23 tonnes
15.24 to 16.50 tonnes
16.51 to 17.77 tonnes
17.78 to 19.04 tonnes
19.05 to 20.31 tonnes
20.32 to 21.58 tonnes
21.59 to 22.85 tonnes
22.86 to 24.12 tonnes
24.13 to 25.39 tonnes
25.40 to 26.66 tonnes
26.67 to 27.93 tonnes
27.94 to 29.20 tonnes
29.21 to 30.47 tonnes
30.48 to 31.74 tonnes
31.75 tonnes and over

4x200kN

||||I||| ||||||||6SkNIm

43.12 RAI Loading

The static loading used to determine the RA number is shown in
Figure 4.1 for 20 units of Type RAI loading. The Short Lengths
configuration should be used when it produces more onerous effects
than the axle and uniformly distributed load model.

4x150kN 4x200kN 4x150kN

2.438

1.524
1.524
1.524

o lololo o lvlel el o lololols

+ o o o I B S S S I

N © ® ®© o ! N ® ® ® n

AN = = - et S e R A (s s S
2x250kN

ﬁ SHORT LENGTHS
| o |
o~
«



Live Load for Railway Assessments

Standard Name
NRIGN/CIV/025 w

Vehicular Load Properties

Can consider both RAI and
EUDL for the moving loads

Vehicular Load Name

Vehicular Load Type Type RAl Loading

Sub Type RATD v

Sub Type RAT0 ]
RA Loading Type EUDL
Q Train

Train

RAT / Ra Loadi
or| RA2 /
R L __=* _ O Train Short Length More Critical
RAS - -
P1P2P3P4 PIP| g -

MRS

........................... , P1P2 P3R4 PIPIOPIIPIZ
D1D2D3 D4 DS D6 D7 D8 / L J{ J’ PS5 P& P7 P& l J’ J{ l FIZF14 P15 P16 AW
! LIV
P Pl
Shart L J’ J’ ! .
ort Length 13 L
__________ RA I
o |Rat I 01 D203 D4 DS DE D7 D8 DEOI0DTD12D13014D15401  dD2
= RA Loading * Short lengths P P
No P D No P D .
kM) | (m) N | m || Both Train and Short Length Short Length
1 200 1524 1 250 1.829 .
§ igg 122:: 2 250  end loads can be defined _E_“L‘;-I““Ei
3 200 2743|  ewi- (65 i (together or separate)
5 150| 1829
G 150 1829 dD1 = 1.524 m
7 150| 1829 dpz= 100 m
8 150| 3.692

Railway Dynamic Factor

Static © Dynami
(e _ -1 | Assessment Speed for calculation

of Dynamic Factor
[ -




Live Load for Railway Assessments

Assessment Load Wagon

43.14 Assessment Load Wagon

The loading and axle configuration of the Assessment Load Wagon is as
shown in Figure 4.2. Dynamic factors should be based on a maximum
speed of the lesser of 60 mph or the permissible speed at the site.

2x250kN 2x250kN
——— ———
1.464 1.829 5010 1.829 1.464
T ] 1 T
Figure 4.2
Assessment Load Wagon

43.1.5 Wagon Type D4

The loading and axle configuration of Wagon Type D4 is defined in b a c a b
UIC700-O. Dynamic factors should be based on a maximum speed of D4 P=225t [ p=80tm 150 3 1.80 465 4 1.80 § 1.50
the lesser of 60 mph or the permissible speed at the site. L=11.25




Live Load for Railway Assessments

I | 2gon Type D4 as per UIC-700

Standard Name
NR/GM/CIVI025

Vehicular Load Type

Vehicular Load Name

Vehicular Load Properties

Wagon Type D4
Wagon

Sub Type Wagon Type D4
1 P2 P3 T
o ¥ 2 *—s
* Wagon
P D
Nol ) | (m)
1 22065 18
2 220.65 4.65
3 22065 18
4 22065 end

Assessment Load Wagon as
per CIV/025

dard Vehicular Load

Standard Mame
NR/GM/CIV/025

Vehicular Load Properties
Vehicular Load Name

Vehicular Load Type

Assessment Load Wagon

Assessment Load Wagon

P p2 p3 P
T 02 *ps
* Wagon
P D
No | gy | (m)
[ 260 1829
2 260] 501
3 250| 1829
4 250 end




Live Load for Railway Assessments

Dynamic Effects

4322

Dynamic Factor for Longitudinal Members

The dynamic factor (| +¢) appropriate to the train speed should be

applied to all members other than transverse floor members (see
Clause 4.3.2.4) using the dynamic increment @ which should be taken

as in Table 4.5.

Dynamic Increment ¢
for Bending

Dynamic Increment ¢
for Shear

4324 Dynamic Factor for Transverse Floor Members

The dynamic factor for cross girders and other discrete transverse floor
members (1 + ;) appropriate to the train speed should be applied
using the dynamic increment @, which should be taken as in Table 4.7.

MNormal track maintained for

Permissible speed < 100 mph

(@+a)

Track maintained for

Permissible speed > 100 mph —
125 mph

190+ %)

(see note below table)

Fatigue calculations only

03{a+ 2]

2
3 x@ for Bending

Dynamic increment ¢, for

Dynamic increment

bending @, for shear
MNormal track maintained for 0.008v
permissible speed < 100 mph 2
Track  maintained  for * 1.3 (0.008v) 3 X%
permissible speed >100 mph - for bending
125mph
Fatigue calculations only. 0.004v




Live Load for Railway Assessments

Dynamic Effects

Sele ucture Group

Natural Frequency, no

Span Length, L

Determinant Length, Ly
Permissible Speed of Track, v
Depth of Ballast, h

Angle of Skew, o

(Longitudinal Member: 65 to 90, 'I'ransver;.e bember :

/
Effects 4 1
ending and Shear for Beam Elemgnt (Al (=T \
All Other Effects : 0 ,, \ \
(e.g.Axial, Torsion, Stress, Dlsplao‘menls‘ Reactions, etc) /7 \\ \

\ 4
_ ”
\ -~
\ -

ng for Beam Element

hear for Beam Element

All Other Effects

(e.g.Axial, Torsion, Stress, Displacements, Reactions, elc)

Shear

roup List Bending

Start Page MIDAS CIVIL NX

Tree Menu 2 Task Pane

| Tables Works Group

[JCross Girder r » Rep
\8$:;eilrff ' _—————— = - [ MIDAS/ Text Editor - [MVmaxTest1()My29_DetailResult.tx]
I~
~ | Separate Dynamic Factor as B e Gt Vo Widow Hep §
DEEHESRE »Re 2 af oo H et hl-alrBE
jaaao
per Structu re group I** midas Civil BS Moving Load Data xx

# Moving Load Cases : HUmaxTestd
* Key Element : 29
* Parts : (i)
* Components : My
* Maximum Value : 1.1852e+82

0 Auto Input © User Input ane18 : Track 1]
# Lane Factor({LF) : 1

Bending and Shear Effects * Railway Dynamic Factor : 1.4

Extract Load Positions for
any Max/Min Cases

Extract the Dynamic Factor
for a particular load
positions

Auto/ User Input of Dynamic
Factor as per the different
members




Live Load for Railway Assessments

Lane Definitions and Moving Load Cases

Load Case Name

Description

Moving Load Optimization

Select Load Model
Lane Mame Track 1 Standard Load (BD 37/01, BS 5400) Sub-Load Case
Traffic Lane Properties I n put I_a ne Fa CtO s fOr maore Special Load (BD 86/11) I @
H than one |ane |Oad|ngs CS 454 Assessment [ALL Model 1, Special Load) T
_afie Width d=-- -—- - CS 454 Assessment (ALL Model 2, Special Load) A S J— s -
o ~ I © MR GN CIV 025 (Network Rail) -
Eccentricity S, I Vehicle Assessment Ly ~ | [0
v 5 1 Track Factor
heel Spacing R Assign Lanes - B
Lane Definitions ! Num of Loaded Track Scale Factor “ " | |eUoL Losding
N _ ; ] List 0'9"@5 EUDL Static F
— /
Transverse Lane Oplimization 2 or more 1 Traok 1
Trgkek 2
Allowable Width 5 m Sub-Load Cases g 8 / L
Loading Effect =S 8 | / §
- " " - =
Vehicular Load Distribution . . O Combined Independent 1 _..;;
Lane Element  © Cross Beam Distribute Loads Transversally !
. Vehicle  Scale Lanel Lane2  Lane3 I
Cross Beam Group as per Cross Girders DL 1 " I
. ack 1
T — 1 i 1
' 1
Skew - 1
Stat |0 2 End [0 2 [deg] g 1 [ oK
]
;
Maoving Direction | ]
-4
Forward Backward  ©Q Both =] l oK “ Cancel l -
=]
e v
— A

I
]
t
]
I

Create any combination for the
loads for the Trains Loads




Assessment Parameters and
Reporting



Assessment Load Combinations

eneral Load Combination

Load Combination——— Static m\
<d Name Limit State Comb. Type Description Static Load Cases Factor P
# |DL ULS > 1.0000
S~ ¥ =
'l
I
|
\
\
\
\
\
\
\
Create different load com
binations as per ULS
Assessment Live Load
© Type RAl Loading Wagon Loading

Static Live Load

namic Live Load

Provide load factors quickly
according to combinations

Connect already defined
Moving Load and provide
gamma_fl accordingly




Factors for Assessment Checks

AASH

NR/GN/CIV/025

Partial Safety Factors for Materials (gamma_m)
AASHTO-LRFR1 S

Characteristic Strength

Select Assessment Code

Wrought Iran or Steel

Search

Buckling of Transverse Stiffener

Yielding of Transverse Stiffene

Fasteners in Shear
——
Web/Flapge-RiTets
-
#0| Other Rivets
7

Resistance Formula as per
O NR/GN/CIVi025

BS5400 Part3

Ve
Control material factors as| 7| (et credbiesuenan

- per manual inputs too 7| wousntronorstee

Buckling of Transverse Stiffener 12

Required Route Availability Number | RA1

Condition Factor(Fc) 1

Yielding of Transverse Stiffengr 1.05

Material Strength used for Assessment .
Fasteners in Shear

© Characteristic Strength

Web/Flange Rivets
Worst Credible Strength

All Other Rivets
Effective Length (BS5400 Part3, 9.6.41.1.2)

-7~ Partial Safety Faclors for
Span Type - \
-

Loads (gamma_f3)
© Simply Supported Spans -

Continunus-Be

N
Manual Inputs for k2 and k3 ’

Apply Equation A4 of NRIGN/CIV/025, 9.6.41.1.24



Parameters for Assessment Checks

Mode
Transverse Stiffener v Grd [0a m Snap Same Stiffeners Data at i & j-end
Target Section & Element | n . C d f' T d
o T secon 8 P ——— Type R an define Iransverse an
..... X 2:.c6 o e @ Located at U-frame — - . .
I 5w - Bearing Stiffeners outter it
X ¢ Raibearer Bearing Stiffener Defined Shape 7/
..... T 5 MGEnd Gl

Bearing Flat Craés girder forming

part of U-frame

Trimmer girder

Intermediate bearing
(if required for
long trimmer)

Stiffener /
Transvgpse Siffener Independent

— B8 Mai .
cross-girder
yoe [P A Tranpverse Stiffener v
H E "
rd Propertflls ype © One stiffener
Tee ‘
Two stiffener
| H  |Angle
Fy o kNfm?
i 5 " o

bearing

Web stifener forming
part of U-frame

s
Pitch 0 m '
Mum. of U-frames in effective length 0
Cross member rotation difference 0 [rad]
Rivet Angle
Angle 1 ~
Trimmer girder

Angle 1 Angle 2 -
on independent
bearings at its ends

Name Type

Angle 3 v Web stiffener forming
part of L-frame
Angle 4 S (associated cross-girder

trimmed into trimmer girder)

Rocker bearing stiffener

bearing

Figure 10.2 Components of half through plate girder bridge
(bridge floor not shown)

ion Manager

Mode
m Snap Mame Same Data ati & j-end

Corrosion Depth

Target Section & Element | J o ——— = -

=& Section: 4
. -]
~ I 3:MG-Midde
- X 4:Raibearer
I 5:MGEnd

| Top Flange

Paosition

Control Corrosion depth and
modify section properties
accordingly

Corrosion Depth

Componen




Parameters for Assessment Checks

C PSC CPG Raling(PSC) Rating(Steel) | ©

|Effective Length of U-frame  ~ | .

Option

0 Add/Replace _ Delete

Effective Length of U-frame
d1, d2

Cross Member is
"1 connected to the Bottom

O User Input

dr |o

|o

O Type (a) 0.5x10"-10
1 Type (b) 0.2x10"-10

' Type (€) 01%10%-10

x

| Assign Member Type v |.
Option
. 0 Add/Replace ) Delete
Member Assignments

O Main Girder
1 Crass Girder

 Railbearer

|Fastener-Rivels v | .

Option
O Add/Replace 1 Delete

Both end parts(i & j) have the same
type

I J
e
/
/
4

—
- O
o
o
=

Lopriudinal Spacing

0 |m

Ultimate Tensile Strength

|0

. kNfm2
Rivet Parameters l




Rating Results

| Rating Design code eference fo i Eement Node{1/3} Member Type |
| NR/GN/CIV/025 £5 5400 15 ) Main Girder |
= Section Properties
» Steel girder (H Section)
H | = 2600.000 mm %
Start Page MIDAS CIVIL MX Main Girder [Bending) w o= 25.000 mm
Loading bt = 1200.000 mm
. [kH-m) Capacity U for RAE Aszsessed Category ool = 0.000 mm
Element Part Rating Case
N (kN-m) th = 60.000 mm
Dead Static Dynamic R — Dynamic Static Dynamic ) 1200.000 mm
3 g 1111 DL_Frot(Mazx) ~1243.309 B - - - A1 Al bor = 1200.000 mm
1 1011 DL_Fxx(Min} -1243.309 -1566.655 - - - A1 Al th = 40.000 mm
1 1011 DL_Fyy(Max) -1243.308 - - - - - B B = s Al Al
1 1011 DL_Fyy(Min) 1243309 247794 - - - z z Z - - A1 A
1 1011 DL_Fzz(Max) -1243.309 - - - - - - - - - A1 Al
1 1011 DL_Fzz(Min) ~1243.308 1501452 - - - - - Z - _ A Al
1 1011 DL_Mxx(Max) -1243.309 - - - - - - - - - A1 Al g I='
1 111 DOL_koc(Min) -1243.308 -1511.632 - - - - - - - - Al A1l -
1 1011 DL_Myy(Max) -1243.309 - - - - - - - - - A1 Al 1 P
1 111 DL_Kyy(Min) -1243.308 -1616.948 - - - - - - - = Al Al Bl # © Intermediate stiffener properties
1 11 DL_Mzz(Max) -1243.308 - - - - - - - - - Al Al Ty (e ) 7 oy I
1 111 DL_Wzz(Min) -1243.308 - - - - - - - - - Al Al 000 0% o |
1 1131 DL_Fox{Max) 557200 - - - - z z - - - A1 I
1 J[3] DL_Fxx({Min} -557.200 -502.596 - - - - = = = = Al Al
1 1131 DL_Fyy(Max) 557200 B - - - - - Z - - A Al
1 J[31] DL_Fyy(Min} -557.200 -166.103 - - - - - = = = Al Al
1 1031 DL_Fzz(Max) 557200 - - - - - - - - - Y] Y A 2.16100E+05{ mm2 w 2.28652E+16! mms
1 1131 DL_Fzz(Min) 557200 599.070 - - - N N - = - A1 A1 Iy 2.67591E+11 i mma 2 1.79985€+10! mma
1 J[3] DL_Mxx(Max) -557.200 - - - - - - - - - A1 Al dTop 1.10316E+03 i mm deot 1.49584E+03 i mm
1 J[31] DL_Mzce(Min) -557.200 -670.216 - - - - - - N - - A1 Al STop 2.42587E+08 mm3 Ssot 1.7B771E+08  mm3
1 1131 DL_Myy(Max} 557.200 - - B B B N - S - Al Al s 2.89976€407  mem3 SR 2.99976E407 | mm3
1 03] DL_Nyy (Min) -557.200 -B02.596 = = = = = = - o - Al Al wi 6.113426405 mm2 w2 -6.11042E405 ! mm32
il 1031 Lo LD S0 - - - - - - - - - S Al Al ws 5.29526E405 | mm2 wa £.20526£405 | mem2
1 J[3] DL_Mzz(Min) -557.200 - - - - - - - - - N Al Al
S N Ml = Material Properties
\ ' * Norminal yield stress
\ 1 Asessment_29(J) Cross Girder_56 Asessment_56(1) Asessment_56(J) D16l @
\ I
\ ]
\ I

Tabular and Excel Format
of Results




NEST CSV

v folder (8)\Test 04] - [MIDAS CIVIL

Steel Bridge

A B C D E F G H | ] K L M N o p A
R R i i i i Element Section Assessed Engineer's Line '
Work Order Asset / Parent Asset Major Element Major Element Minor Element Minor Element Minor Element Element Section . . Structural .
i i i i Location Conditio i Description  Reference  Track ID
1D Assessment Group Name Name Physical ID Name Physical ID  Primary Material Reference Action
1 (m) n Code
2 DBP1 00000000 - - - - Main Girder r 1 Wrought Iron - - As Built Bending Moment DBP1 " oooo
3| pept " oooooooo - - - - Main Girder r 1 Wrought Iron - - As Built Bending Moment DBP1 | 0000
4| pep1 | oooooooo - - - - Main Girder r 1 Wrought Iron - - As Built Bending Moment DBP1 | 0000
s | opep1 " oooooooo - - - - Main Girder r 2 Wrought Iron - - As Built Bending Moment DBP1 " oooo
6 | DBP1 ' 0000DOOD - - - - Main Girder I 2 Wrought Iren - - As Built Bending Moment DBPL 0000
7 | opept " oooooooo - - - - Main Girder r 3 Wrought Iron - - As Built Bending Moment DBP1 0000
8 | DpBPL ' 00000D0O - - - - Main Girder r 3 Wrought Iron - - As Built Bending Moment DBP1 0000
s | oep1 | oooooooo - - - - Main Girder r 4 Wrought Iron - - As Built  Bending Moment DBP1 " oooo
10| DpeP1 ” 00OOOO0O - - - - Main Girder r 4 Wrought Iron - - As Built Bending Moment DBP1 | 0000
11| DpBP1 " 00000000 - - - - Main Girder i 5 Wrought Iron - - As Built Bending Moment DBP1 0000
12| DBP1 ' 00000000 - - - - Main Girder r 5 Wrought Iron - - As Built  Bending Moment DBP1 " oooo
13| DBP1 ' 00000000 - - - - Main Girder I 6 Wrought Iren - - As Built Bending Moment DBPL 0000
14| DBP1 00000000 - - - - Main Girder r 6 Wrought Iron - - As Built Bending Moment DBP1 0000
15| pep1 " oooooooo - - - - Main Girder r 7 Wrought Iron - - As Built Bending Moment DBP1 0000
16| DBP1 ' 00000000 - - - - Main Girder r 7 Wrought Iron - - As Built Bending Moment DBP1 " oooo
17| DBP1 | 00000000 - - - - Main Girder r 8 Wrought Iron - - As Built Bending Moment DBPL | 0000
18| DBP1 00000000 - - - - Main Girder r 8 Wrought Iron - - As Built Bending Moment DBP1 0000
19| DBP1 ' 00000000 - - - - Main Girder r g Wrought Iron - - As Built  Bending Moment DBP1 " oooo
20| DBP1 | 00000000 - - - - Main Girder I 9 Wrought Iren - - As Built Bending Moment DBPL 0000
21| DBP1 | 00000000 - - - - Main Girder I 10 Wrought Iron - - As Built Bending Moment DBPL " 0000
22| bpep1 " ooo0DOOD - - - - Main Girder I 10 Wrought Iron - - As Built Bending Moment pBPL " 0000
23| bpep1 " oooooooo - - - - Main Girder r 10 Wrought Iron - - s Built Bending Moment DBP1 " oooo
24| DBP1 ' 00000000 - - - - Main Girder r 1 Wrought Iren - - As Built Bending Moment DBPL " 0000
25| DBPL | 00000000 - - - - Main Girder r 1 Wrought Iron - - As Built Bending Moment DBPL | 0000 w

< > NR + ..y ] >



Roadmap



MiiDRS Future Developments

Shell Elements Assessment Results

= For Level 2 Assessments, mostly shell elements are used
= Development is underway to extend NR assessment checks to plate elements in addition to beam elements.

= This will allow full finite element-based bridge assessments using regulatory standards.



MiDAS Future Developments

Improved Corrosion Modeling with Mesh Control

» |nvestigating a method to model corrosion directly within finite element models by adjusting local mesh

geometry.
= This would allow more accurate and flexible representation of corroded regions in steel or composite bri

dges.



with API



Miors  Application Program Interface

MIDAS CIVIL NX

The concept of Data Transferring using API




Mioss  Open API

MIDAS CIVIL NX

Open API Process

Supported by major software packages ( Java, Python, C++, C# ...)

Microsoft® .
(( Excel VBA - )

=" -
= E JSON




Mioss  Open API

MIDAS CIVIL NX

PYTHON

Python is a high-level, general-purpose programming language. Its design philosophy emphasizes code readability
with the use of significant indentation.

TYPICAL USE CASES :

* Optimisation ' ' # { : }

. bamdll CVL
“ mnm -

e Batch File creation




Mioss  Open API

MIDAS CIVIL NX

PYTHON

Now you can control MIDAS Softwares using highly accessible programming languages such as Python or Java. Create the com
mands you need to optimize your design and
fine-tune your models and parameters in detail.

Design OPTIMISATION

l

: Get stress ] NO Change
Run Analysis . : :
J if o <o_lim J section {:}
YES
Section OK

.



,@j MIDAS CIVIL NX 2024 - [E\API\PPT bases\Optimisation\BEAM test] - [MIDAS CIVIL NX]
= v Project View Structure Node/Element Properties Boundary Load
o= A [j} - G3
3 @] @é EE MEJ DXF
= MCT General Section Sectional Property Tendon Profile Dynamic Seismic Meta File
*  Command Shell Designer Calculator Generator Report Data Converter

D B @&

[TT} Start Page

MIDAS CIVIL NX

u Analysis

For Help, press F1

Node-/ U: 5000, 0, 0 G: 5000, 0,0

Analysis

Text
Editor

Results

Graphic
Editor

Pushover

BB ®

API
Settings

Disc

Tables

Design
)

Apps L2 ® — 0 X

& £ API Python 0O o - O X

Rating

stpy @ @ project_info.py @ function.py @ optimispy X D v [0 -

FrameWork > ® optimis.py > ...
for i in range(10):
doAnalysis()

time.sleep(1)

stress = getStress(6) #Get Bottom stress at i-enc
print("Current stress value = ",stress,"” MPa")
if stress < limitStress : #Check if it is
print("Final depth = “,depth,” mm")
break
else:
depth+=125 #Increase depth by 5¢€
print(“set depth = ",depth,” mm")

updateSect(depth) #Update the

P aichre el e N

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS

+ v

[>] Python
[>] Python
(-] Python
(] Python
[>-] Python

Spaces:4 UTF-8 CRLF {g Python 3.11.5 64-bit Q

PS E:\API\API Python> [}

®OAO0 @Wo

vmm ~ 2 |}



matl_json = {"A
material ID

\RD™ : mat_standard,
: mat_grade

Material.CONC(mat grade, mat standard, mat grade, material ID)

'SB”, [height, width])




MIDAS Python Library

@ using library.py ®
@ full json.py > ... @ using library.py > ...

} #1 _-_-?'_-“g -.-I':_. ;_-.c;-_'
load case req = MidasAPI("PUT", “/db/Stld", stld json) : from midas_civil 1mpor~t“_
MAPT_KEY({'eyJllciI6InN1bWleQGlpZGFzaXQuy29tTiwicGeciDiljaXZpbCIsImNuljoib3R3aXFONHNR, |

bodf_json = {"Assign" :
"1 o { Finput cata
“LCNAME" : load_case_name[@], ;ETEEh : ant = 1e.0
"RV i[ ! eight : oat = 1.8
width : float = 8.8
add_vertical_load : float = -38.8

e,
e,

=i
Model.units({length="M", force="KN'}

1} i it Material .CONC("C32", 'AS17(RC)', "C32", 1)
sw_req = MidasAPI("PUT", "/db/bodf", bodf json) Section.DBUSER("Rectangular™, “"SB", [height, width])
num_divisions = 28

bmld_json = {"Assign" :
Element.Beam.SE([@,8,8],[length,8,8] ,num_divisions,1,1)

for 1 in range(num_divisions}) D .
bmld_json["Assign"][start_elem ID + i] = { Boundary - Support(1, "1111006")

SITEMS™ : [ Boundary.Support(1l + num_divisions, "8111888")
“ID" 1, Load_Case("USER", "DL", "SIDL")

“LCNAME" : load_case_name[1], Load.SW("DL", "Z", -1)
"CMD" : "BEAM", for i in range{num divisions):

“TYPE™ : “UNILOAD" Load.Beam(1 + i, "SIDL", add vertical_load)

Model .cr'eat

"DIRECTION" : "GZ"

add_vertical load,
add_vertical_load

= 184 lines vs 27 lines

184 bmld req = MidasAPI("PUT", "/db/bmld”, bmld_json)




Mioss  Open API

MIDAS CIVIL NX

RHINO X GRASSHOPPER

Grasshopper is a visual programming environment tightly integrated with Rhino’s 3D modeling tools. Grasshopper requires no knowle
dge of programming or scripting, but still allows designers to build generative forms.

TYPICAL USE CASES :

* Parametric modelling
 Load automation

* BIM export to REVIT




ﬂ Rhino 7 Commercial - [Perspective]

CPlane

Command:

[JEnd [INear []Point [JMid [JCen [Jint |:|Perp [O7an [JQuad [JKnot []Vertex [ Project [ | Disable

Standard  CPlanes  SetView Display Select Viewportlayout |Visibility Transform  Curve Tools  Surface Teols = Seolid Tools  SubDTools  Mesh > &3

PLILH LD P LSSGUIPNI LRSS LA BEEOINLE D

Rend..

der
Perspective  Top Front Right <-

- O rasshopper
File Edit View Curve Surface SubD Solid Mesh Dimension Transform Tools Analyze Render Panels Help File Edit View Display
WIEISMUPPE THE { UIUWSE Ju S UIVIIUAS\EHUY U PIS3THLGLIUI TTIGLENGIIE L3P 1GLE UHUSH UHUYSIILETT LUTTPUSILE JTLUVIL JUJ5I 1 = wUpy.yit A
Grasshopper option ( Window Document Solver Banner): _Enter v Params

irder Bridge(Steel Composite Sec

Solution  Help

3.Plate Girder Bridge(Steel Composite Section) 3-0531 - Copy

O

o &

@

[38%

API Connect

Main Path
1st’ (Straight)

==

2nd' (curve)

Main Girder

3rd' (curve)

airder Distance & Cou

x 32.05 y 58.23 z0 Meters [l Default Grid Snap  Ortho Planar Osnap SmartTrack Gumball Record History Filter

Cross Beam

1.0.0007




v Jpdates with API

M I D AS G H v3 . 0. 0 ( u p d ate) m MIDAS Support Products Resources Support MIDAS 7 Academy A

MIDAS Support > Online Help_GrassHopper API > Introduction

Introduction | Created 2025.0613 | Edited 2025.07.04

System Improvements [MlDAS GH] 2025.V3.0.0

New Components 1. Update Item 5
- Import from CIVIL NX
- Draw CIVIL model

1) System Improvements

« System Improvements

« Improved Data Review
« Real-time DB Update

B ug Fixes « Enhanced Data Processing Speed
2) Expanded Auto/Manual ID Input Support
« Import Civil NX
« Draw Civil Model

3) Changes to Existing Components
« Added Button

« Send Request

« Delete Component

« ID Input Field Removed*

« Define General Spring Type

« Small Disp. Initial Force Control Data
« Settlement Group Name

« Settlement Load Cases



MIDAS GH v3.0.0 (update) — Import CIVIL NX




Sneak Peak — Beam to Plate convertor




Sneak Peak — Drawing Generation

Srillage 1] NX]

= v Project View Structu Node/f Properl Bound: Load Analysi Results Pushov Design Rating Apps
EXPLORER

Eé ﬁ_é‘. @ N‘@ lD:X_ZF] "EH@ Q DRAWING @ Midas.py >

MCT General Section Sectional Property Tendon Profile Dynamic Seismic Meta File Editor AP ) > _pycache__

Command Shell Designer Calculator Generator Report Data Converter / S
& B Deck_plan.dxf Lo BT

import
" . » e e = import
DBEE KK -C R FRR A E RS “ = ® Midas.py imznrt

MIDAS CIVIL N Sample Grillage 1.mcb from Deck plan import Midas Span Data, Girder offset b

Deck_plan.py

Tables Works Group Report

® Skewed Deck Plan.py from SKGLIBDRW import Skewed ck, cros
¥ SKGLIBDRW.py import e £
. from ezdxf import units
L=l Works E——
import
11 Structures
+ & Nodes 550 _ doc = f.new("R2010", setup=
T Elements ‘820 doc.units = units.MM
msp = doc.modelspace()
[Z] Properties
[Z] Material 4

& Section 18 Span_data = pd.DataFrame(Midas_Span_Data)

13333,
y
777

34

P :
£ Boundaries

MidasAPI(method, command, body=! )2

£ Supports 20 : )i
: 8984888888844 4 base_url = "https://moa-engineers.midasit.com:443/
Static Loads PTG It TTTIRITT v mapi_key = "eyJ1ciI6InN1bWloQG1l

i 1 [Self-Weight :
[<] static Load Case 1 [Self-Weight ; url = base url + command

D Static Load Case 2 [Wearing Coul P S : - E TERMINAL - S

<] static Load Case 3 [CB: ] = PS E:\API\Drawing> [] powershell
Python

7 Construction Stage 1

x CS [0 day(s)]

u Command > OUTLINE
. ]
> TIMELINE

For Help, press F1 Node-244 kN v mm v 2 I

100% ~ ®0AD0 Ln25,Col 1 Spaces:4 UTF-8 CRLF {} Python & 3.12.10 64-bit



LLM Integration — future of API !!




ith Solver



Miors [ Jpdates with Solver

Structural limitations of the existing solver

FES Solver MEC Solver

- Developed in Fortran (Language developed in the 50’s) - Developed in C++ (Language developed in the 80's)

- Specialized for numerical computation - - Enables performance optimization and versatile programming

- Reliable for small to medium-scale models - Optimized memory management for ultra-large models (millions of
- Slower for very large or highly nonlinear models DOFs)

- Less efficient memory usage - Faster convergence in nonlinear/dynamic/soil-structure analyses

- Limited parallel computing capabilities - More scalable for modern infrastructure and bridge projects

—
s i
Conventional method vs. MEC Solver method
Conventional method: Analyze all loads at once
— - _ _ _ -
Start Long analysis time Completed

MEC Solver: Individual analysis for each load case
R e 3 R
Load Case 1 Load Case 2 Load Case 3

Parallel processing Time reduction



Miors [ Jpdates with Solver

Key Improvements of the MEC Solver

Selective analysis support Boundary Change Assighment Improved time-history analysis

o O

Material/Geometric Nonlinear Analysis Improved analysis speed Expansion of analysis functions



Miors [ Jpdates with Solver

Selective analysis support — drastically reduced analysis time

O Concept of selective analysis

@ Rapid decision-making
€, Enables precise review

& Reduced analysis time

| Increased design efficiency

Perform Analysis

Analysis & Load Cases
A| Analysis | Analysis & Load Cases Type ‘ Status ‘
Conslruction Slage Analysis
] Construction Stage Construction Stage Mot Run
Stalic Analysis
] Al Slatic Mol Run
Moving Load Analysis
¥ All Moving Mot Fun
Selllement Analysis
[+ All Selllement Mot Fun
Check All Check Mone ‘ Run H Close ‘




MipAS

Updates with Solver

Improved Material and Geometric Nonlinear Analysis

Single-Model Nonlinear Analysis

Conventional method Vs

|

) Llinear and Nonlinear Models

Generated Separately
B Greater complexity in management
© Difficulty in maintaining data consistency

) Inefficient use of computational resources

Analysis & Load Cases.

| nnalysis | Analysis & Load Cases Type | staws |
Geometric Nonlinear Analysis

] bl Static - Geometric Nonline... Not Run
| DU Static - Geometric Nonline... Not Run
[ | Material Nonlinear Analysis

] ovi Static - Material Nonlinear  Not Run
[ |Geo.+ Matl. Nonlinear

[ BUV1 Static - Geo.+Matl. Nonlin... Not Run

MEC Solver

Nonlinear analysis loads in a single
integrated model

Case-specific nonlinear analysis support

Accurate nonlinear behavior simulation

and analysis

Optimal use of resources

Tree Menu  Task Pane

Deformations Forces Stresses «

Beam Diagrams

Load Cases/Combinations
CS: Summation

Step |LastStep

Mas/Min Diagras

Components

Pat  Total

OFx Mx
Fy Fz
My Mz

Mt
Show Truss Forces

Only Truss Forces

Dispiay Options

Exact No Fill

O start page MIDAS CIVIL NX

g | Y
g |

© 5Foints ©OLine Fil

Scale 1.0000( Solid Fill

Type of Display

Qcontour [ @oeomn [
vaues [} @iecens [

Animate: W | Undeformed

MIDAS CIVIL BX
FOST-PROCESSOR
BEAYTROSS DIAGRAN
axnL
2340680003
2043820003
1755160003
1468400403
1.177630003
e.268280002
5.561250002
3.083¢50402
0.000008400
2761540002
~s.¢€9130002
~2.876730002

1.60042403

C5: SIRATION
st
T a—
MIN : 132863
FILE: GSEl-SA~
waT:
DATE: 12/14/2024

VITS-DIRECTION

. 4



Miors [ Jpdates with Solver

Improved analysis speed

Nonlinear analysis time reduced by 1.3 to 6 times Core Technology

ﬁ} Optimized numerical analysis algorithms

Speed improvement by analysis type = Parallel processing technology

Analysis time per model (sec)

Models 1-7 are practical models with General Link applied, and Model 8isa practical model with
time-history hinges and load conditions applied.

Key Effects
3000

2000

1000 II I I
0 ) )\ DN NERRNNNNEE

Model-1 Model-2 Model-3 Model-4 Model-5

) Reduced project duration €3 More design reviews

Model-6 Model-7 |#* Increased precision

< Cost reduction
B FES B MEC
Model-1 Model-2 Model-3 Model-4 Model-5 Model-6 Model-7 Model-8
Number of nodes 3,500 1,189 2,053 1,069 154 679 263 44,325
Number of
e 2,373 1,840 1,992 1,159 147 554 282 49,965
Number of steps 65,000 27,000 7,500 48,000 300,000 14,000 345,000 4,000
FES [sec] 2306.21 77617 417.59 285.47 1193.06 404.07 2231.98 18,202
MEC [sec] 1419.98 458.65 15118 219.42 778.09 136.02 112110 3,073
Comparison
(FESMEC) 1.6 1.7 2.8 1.3 1.5 3.0 2.0 5.9




Contact Us

uksupport@midasuser.com

Roy Han Manoj Kheterpal

Account/Business Development Manager Technical/Business Development Manager
(UK/IE) (UK/IE)

Midas IT UK Midas IT UK

royhan@midasit.com manoj@midasit.com

MDAS
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