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Key enhancements in Civil NX

> API Integration avadilable in Civil NX leading to more advanced
automation capabilities

> Interoperability through dedicated links between Civil NX and
external software and coding platforms (MS Excel, Grasshopper, BIM,
Python,...)

Marketplace of special Plug-ins developed by Midas (and open source)

Improved Ul implementing latest graphic engine and better overall
usability

Faster Post- processing performance (much quicker generation
of analysis results and reports)

Further software development dedicated to EU users (NA
progressive implementation, upgraded faster top-performing solver,...)

V. VYV VY
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Key enhancements in Civil NX

The concept of Data Transferring using API | .

Converting E

Converting

Converting Converting/
I R Parsing TXT
e ’
[C—

X E JSON format
- language-independent data format derived from JavaScript
- many modern programming languages include code to generate
and parse JSON-format data
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New Capabilities of Civil NX

API Integration EXAMPLE — Python Template — Magnel Diagram for

) 8- BEO0EO o
@ EXPLORER {} 1ce mida g >y @
~ MY WORKSPACE (WORKS... ~ Code > &
v Python Project fn
> _pycache__ 2
> .venv ~ R
ol fn.units()
v
& n.analyze()
> _pycache_ elem_dir = fn.MidasAPI("GET",
v .vscode mat_dir .MidasAPI(" %
{} launch,json elem = list(fn.along_x(y=0
B beam_example.csv
Bl beam oy DL = fn.beam_force(3,elem,["Self
e S Wear = fn.beam_force(3,elem,| v']
@ Civil ¥
il i Barr = fn.beam force(3,elem, [ ]
@ column_examplexlsx < 1. 11
% hello.py in range(len(DL)):
= image.jpg SIDL.append(Wear[i] + Barr[i])
@ midasfn_npg.py Mf.append(DL[i] + SIDL[i])
» pyscript_engineers._...
% pyscript_main. ol
» PRE Y, Mf_crit = max(Mf)
Bect hesinpy) elem_crit = elem[Mf.index(Mf_crit)]
% Report_Generator 1.... sect_ID crit = elem_dir['ELEM'] elem_crit)]["
# Report_Generator.py sect_prop = fn.sect_prop([sect_ID crit])
@1 Report.xlsx Mi_crit = Mi[Mf.index(Mf_crit)]
% Sample.py mat_ID = elem dir[ ELEM'][str(elem_crit)][‘'MATL']
# Structured.py mat_E = mat_dir['MATL'][str(mat_ID)][ 'PA 1[e]1[ 1
% mat_fck = round((mat_E / 22000 / 1000) ** (1 / @.3) * 12.5 - 10, 0)
@ T_Grillage.py
¥ Text2.py if mat_fck <= 60:
b Textpy ats = 0.259 * (mat_fck) ** (2 / 3)
ats = mt.log(1 + (mat_fck + 10)/12.5)
acs = -0.48 * mat_fck
att = 8.7 * ats
act = 0.7 * acs
area = sect_prop[sect_ID_crit][ ‘'Area’]/1000000
Iyy = sect_prop[sect_ID_crit][" 1/1e12
yt = sect prop[sect_ID crit]['Zt']/1000
yb = sect_prop[sect_ID crit]['Zb']/-1000
print(fn.magnel(Mi_crit, Mf_crit, act, att, acs, ats, area, Iyy, yt,
1
> OUTLINE
> TIMELINE
X' ®oA0 Ln2 Col 18 Spaces:4 UTF-8 CRLF {} Python 3.11.9 (Microsoft Store)
B Q@ Search vios) (N D ®mom B DO

a8
= View

e A oA [0) > 9 a
L. v B8 9 e $ B & o x % B
3 View View Pan Zoom Rotate Named Capture
+

Tree Menu  Task Pane

Tables Works Group

51 works
Analysis Control Data
¥« Construction Stage Analysis [ Stag
| Structures
Nodes 21
Elements 20
Properties
| Material 1
Section 3
> Boundaries
Supports 2
Static Loads

| Static Load Case 1 [Self Weight ; ]

[] Static Load Case 2 [Wearing Cours:

| Static Load Case 3 [Crash Barrier ;
| Static Load Case 4 [PT_Full ; ]

Static Load Case 5 [PT_Loss ; ]

Reading Beam Element Result - Static Analysis

Reading Beam Tendon Primary Force - Static Analysis

Q

@

Display Activities Select Grids/Snap Window Coordinate  Full
System

Prestress Beam

&

Screen

21:12
04-03-2025




MIDAS CIVIL NX Acaderny
RC Arch Bridges - Typologies

Primarily 3 types of existing concrete arch bridges | |

Q Filled (solid) spandrel wall arches

« Archrib supports the roadway on earth fill that is
contained between the spandrel walls. Roadbed is
placed directly on the fill.

0 Open spandrel arches

« Instead of solid spandrel walls, has columns resting
on the arch ring that support floor beams, which in
turn carry the roadway .

Q Through arch (rainbow)

« Consists of two arch ribs that extend well above the
roadway on each side of the bridge. The roadway
passes between the arch ribs. Vertical columns are
attached to the underside of the arch ribs at regular
spaces. The verticals hold up transverse floor beams
which in turn support the deck slab.

Source: Ohio Department of Transportation, Arch Bridges,
https:/ /www.transportation.ohio.gov/working/engineering/structural/bmm/arch-bridges
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Source ETH Zurich, Bridge Design Lectures,
https://concrete.ethz.ch/assets/arch-bridges-2023-04-11.pdf

;mf;;\mm |lmll mm L

=4y
AN

Source: Rainbow Bridge over Brush Creek, Kansas (USA) 1923
https://en.wikipedia.org/wiki/Rainbow_Bridge _%28Kansas%29



https://concrete.ethz.ch/assets/arch-bridges-2023-04-11.pdf
https://en.wikipedia.org/wiki/Rainbow_Bridge_%28Kansas%29
https://www.transportation.ohio.gov/working/engineering/structural/bmm/arch-bridges

midas CIVIL NX 2025 |&U
MIDAS CIVIL NX IS A A A2 B N | y UIIUHUIULIU\JLUIGI l'\llalyDlO (6§ LJCOIHII -

Deck Arch Bridges: OPEN or SOLID-SPANDREL Arch

- Deck arch bridge — deck above arch.

« The spandrel is the area between the archring
and the roadway.

« Full arch thrust transferred to arch abutments
and soil (most efficient arch typology if soil is stiff)

! spandrel W,
Bl »
=% columns :

Source: ETH Zdrich, Bridge Design Lectures, Source: Connecticut Department of Transportation, https://legacy.ahs-inc.com/open-
https://concrete.ethz.ch/assets/arch-bridges-2023-04-11.pdf spandrel/comparison.html



https://legacy.ahs-inc.com/open-spandrel/comparison.html
https://legacy.ahs-inc.com/open-spandrel/comparison.html
https://concrete.ethz.ch/assets/arch-bridges-2023-04-11.pdf
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RC Deck Arch Bridges — Characteristics
Advantages Disadvantages
Very efficient structures in the final configuration o Entrapment of moisture in the fill, deterioration

of concrete, walls leaning outward, high dead

Concrete perfectly suited for arch bridges with its
weight — solid spandrel arch

high compressive strength and used to replace
(and imitate) the behavior of masonry arches . o Open-spandrel arches save material but more
complicated and expensive to design and build
— high erection costs and tailor-made formwork
and falsework needed

v Steel reinforcement expensive but the overall cost
of a concrete arch bridge was generally less than a
stone masonry bridge or a metal truss.

v Long and high arches used to bridge even the
widest and steepest river valleys (in particular
open-spandrel arches).

Often the largest bridge projects of their era.

v Aesthetics: archs look spectacular.

Source: ETH Zurich, Bridge Design Lectures, https://concrete.ethz.ch/assets/arch-bridges-2023-04-11.pdf



https://concrete.ethz.ch/assets/arch-bridges-2023-04-11.pdf
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RC Deck Arch Bridges — Design Considerations

<+ Were popular since the early 1920s when RC become a standard bridge-building material around 1910.

< With progress of more economical typologies (girder, cable-stayed) RC arch bridges were basically
abandoned in the 2nd half of the 20th century.

< Even for very large spans, and using normal strength concrete, concrete is by far the most economical
material in the final configuration of the arch due to its low cost and high compressive strength. So why?

> Falsework and formwork for long-span arches are very expensive so concrete arches are economical only
for short spans (< 100m) with conventional scaffold. However for short spans the girder bridges are more
economical (cost of arch is not compensated by savings in the deck girder for open-spandrel).

> For medium/large spans in absence of efficient arch construction methods, also steel arches are thus more
economical compared with the concrete ones.

> Forlong spans (> 300m), cable-stayed bridges are more economical due to the efficient erection method.
> Longer spans may be economical if an optimised erection method is used (e.g. CFST arches).

> Sometimes higher cost of an arch bridge may be justified by the superior aesthetics quality.

Source: ETH Zdrich, Bridge Design Lectures, https://concrete.ethz.ch/assets/arch-bridges-2023-04-11.pdf



https://concrete.ethz.ch/assets/arch-bridges-2023-04-11.pdf
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RC Arch Bridge — Data
(]
Main Data
Scope Structural Assessment of existing RC bridge
Bridge Type Solid-Spandrel RC Arch with earth fill between | e s
Walls (+ Abutments and Wing Walls monolithic
with them)
Support Clamped to Abutments
clamped clamped arch
Traffic Roadway, Carriageway width = 7.30m support support abutment
Total width 12 m (= 2 Lanes x3.65m + 2 Footways x 1.85m + 4 span / -l[
2 Edge x 0.50m)
Spanl 42.672 m (between springings)
Rise f 7.468 m (f/1=1/5.71) U——
Crown thk 0.61m
Thk at supports 1.22 m
Spandrel Walls Varying=0.30 + 122 m Spandrel walls
thk
H fill at crown 0.30m Arch structure
H surface pav 0.40m
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RC Arch Bridge — Data
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Arch Rib — Coordinates of c/I

Existing construction drawing — Table of coordinates in ft (Imperial system)
X Y Z THK
[f] (f] [f] [f] [m]
0.00 0.00 0.000 4.000 1.219
3.50 0.00 3.350 3.465 1.056
7.00 0.00 6.308 3.125 0.953
10.50 0.00 8.918 2.886 0.880
14.00 0.00 11.219 2.706 0.825
17.50 0.00 13.245 2.567 0.782
21.00 0.00 15.026 2.457 0.749
24.50 0.00 16.590 2.368 0.722
28.00 0.00 17.959 2.295 0.700
31.50 0.00 19.154 2.236 0.682
35.00 0.00 20.193 2.186 0.666
38.50 0.00 21.091 2.145 0.654
42.00 0.00 21.862 2.110 0.643
45.50 0.00 22.517 2.082 0.635
49.00 0.00 23.066 2.059 0.628
52.50 0.00 23.518 2.040 0.622
56.00 0.00 23.878 2.025 0.617
59.50 0.00 24.153 2.014 0.614
63.00 0.00 24.347 2.006 0.611
66.50 0.00 24.462 2.002 0.610
70.00 0.00 2.000 0.610
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Modeling — Arch Rib Nodes
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Input Nodes from Excel using

General Procedure:

1. Arrange dataaccording to MCT
command.

2. Open Midas Connector from Excel and
connect to Civil NX via API

Use MXT Command feature in the
Connector to input data in the model
avoiding passing by MCT Command
Shell

Change units to,,m”

Length
Om

cm
mm
(ton)

Ibf (Ib)

B8 MIDAS CIVIL NX 2025 - [C:\Users\alela\Desktop\ARCH models\01-2D Arch_Nodes] - [MIDAS CIVIL NX] = O X
— AL

= v Project tu No

s Pushov De 1 Rat @ = X

View St

Propert Bound: Load Analysi

9 F % B 92 &

[ View Display Activities Select Grids/Snap Window Coordinate Full
+ System~  Screen

File Home Insert Draw Page La Formulé Data Review View Autome Develop Help Acrobat

@ p @ Analyze Data D

&
Cells Editing  Add-ins Create

a PDF

o f| Conditional Formatting v
[iZ Format as Table v

[iZ cell Styles v
DBEE S FRERIERER Bz xS 0] Styles

fi

< )t Number

CONNECTOR

Add-ins Adobe A... MIDAS

I=1 Works

example use function TE ith delimiter

iNOX,Y,Z

1,0.0,0
2350335

9,28,0,17.959
10.31.5,0.19.154
11,35,0,20.193
12,38.5.0,21.091
13,42,0,21.862
14,455,022 517
15,49,0,23.066
16.52.5,0,23.518
17.56,0,23.878
18,569.5,0,24.153
19.63,0.24 347
20,66.5,0,24.462
21,70,0.24 5
22,73.5,0,24.462
23,77,0,24.347
24,80.5,0,24 153
25,84,0,23.878
26,87.5,0,23.518
27,91,0,23.066
28,945,022 517
29,98,0,21.862
0.00 30,101.5,0.21.091

MC o+

splay Settings ﬂ

Coordinates Transverse Section e ¢

T:,Q Accessi

For Help, press F1 )

ity: Investigate
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Modeling — Arch Rib Elements

Input Beams from Excel using

— Similarly to previous step arrange data
of beam elements according to MCT
command and use Connector to transfer

midas CIVIL NX 2025 |&U
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*ELEMENT ; Elements
; iEL, TYPE, iMAT, iPRO, iN1, iN2, ANGLE, iSUB,

; Frame Element

“iEL, TYPE, iMAT, iPRO, iN1, iN2, ANGLE, iSUB, EXVAL, EXVAL2, bLMT ; Comp/Tens Truss
JiEL, TYPE, iIMAT, iPRO, iN1, iN2, iN3, iN4, iSUB, iWID , LCAXIS ; Planar Element

-iEL, TYPE, iMAT, iPRO, iN1, iN2, iN3, iN4, iN5, iN6, IN7, iN8

1,BEAM |, 1, 1,

; Solid Element

inputs to Civil NX

Tree Menu Task Pane || | [I]] StartPage MIDAS CIVIL NX

s  Works Group Report
il Works
|__' Structures
25 Nodes 41
1% Elements 40
|I| Properties
II‘ Material 0

@ Section 0

14, BEAM,1,1,14,150,0
15,BEAM,1,1,15,16,0,0
16,BEAM,1,1,16,17,0,0
17, BEAM,1,1,17,18,0,0
18,BEAM,1,1,18,19,0,0
19, BEAM,1,1,19,20,0,0
20,BEAM,1,1,20,21,0,0
21,BEAM,1,1,21,22,0,0
22 BEAM,1,1,22,23,0,0
23 BEAM,1,1,23,24,0,0
24 BEAM,1,1,24,25,0,0
25 BEAM,1,1,25,26,0,0
26,BEAM,1,1,26,27,0,0
27RFAM 11272800

-

MIDAS CONNECTOR
Header ELEMENT

Name BEAMS

Folder Elements

-+ Add To Folder

No items.

= NODES ['MCT_Nodes'IH9:H49] <

= BEAMS ['MCT_beams'lK12:K51] <

+ I 4 G
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Modeling —Top level elements

Create dummy elements at road surface level to transfer traffic loads to arch rib

— Projects nodes on horizontal line with top surface elevation (= 8.17 m)

Node Element Boundary Mas

Project Nodes

Start Node Number

Mode
O Copy

Projection Type

Project nodes on a line
4 4T 8 49 50 51 52 53 54 S5 56 57T S8 59 B0 B p2 B3 p4 B5 B6 BT BB B9

1
M g6z g8 M0 AN A2 X1 B8 g,

Jo 71 J2 73 74 75 g6 J7T 78 J9 B0 B B2

Node 21

Coordinates : X=21.336, ¥=0, Z=7.4676
Base Line Definition

P1 0,0,8.1676

P2 42672 0, 8.1676
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Modeling — Materials

Create materials for arch rib and top elements

Material Data Material Data

— Bending moments supposed to be o
carried by the arch rib alone for this kind D i eterelo neme Do

Elasticity Data .
Steel Elasticity Data

L]
Of a rc h b rld ge Type of Design Concrete , Type of Design Concrete Steel

Standard
Standard

— Assigh dummy material to surface =

elements(weight = 0, much lower SR | —

stiffness compared to concrete arch rib) et .
Isotropic o - Type of Material

Steel Q Isotropic Orthotropic
Modulus of Elasticity 0. 00 kNfm?
Steel
Poisson's Ratio )
- - Modulus of Elasticity C 0| kN/m?
Thermal Coefficient 1/[C] :
Weight Density 0 kN/m? Poisson's Ratio

0 kN/m3/g Thermal Coefficient ( 0 1/[C]

_ Weight Density 0 kN/m?
3 Concrete

B L Nm3)
Modulus of Elasticity 0| kN/m3/g

Poisson's Ratio —
issen ’ 5 Concrete
Thermal Coefficient

Modulus of Elasticity . Ge+04  kN/m?
Weight Density = =
oisson's Ratio
Use Mass Density 2.407  kN/m3/g
Thermal Coefficient

Plasticity Data Weight Densi

Plastic Material Name NONE Use Mass Density 2.407 kN/m3/g
Inelastic Material Properties for Fiber Model
Concrete None ~

Confined Concrete for Columns
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Modeling — Tapered Sections & Tapered Groups
Create the tapered shape of the Left and Right side of arch rib

— Create the Tapered Sections and assign them to to model properly
DB/User Value SRC Combined
the geometry of the archrib

PSC Tapered Composite Steel Girder

SectionID 1 l:‘ Solid Rectangle

Mame Rib-LT Value O User
Section-i

i-Name

Node Element Boundary Mas

Tapered Section Group ~
Start Number

Node Number 83 Section-j

4
Properties Element Number

j-Name

ary L
Tapered Section Group
S © F N

=
Group -1
Section Thickness Tapered Section ~

Properties Group  Manager Width

1k

- y Axis Variation Linear
Sym. Plane P A

z Axis Variation Linear
Group Name LT-arch

Consider Shear Deformation.
Element List

1to20

Consider Warping Effect(7th DOF)
Section Shape Variation

z-Axis

O Linear Offset : Center-Center

Change Offset ... Display Centroid

Polynomial 2.0
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Modeling — Bridge Shape

Final Geometry
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MIDAS CIVIL NX Acaderny
Modeling — Boundary (supports)

Support conditions— Arch rib clamped at CL Springings

Supports

Boundary Group Mame

Default

Options

O Add Replace Delete

Support Type (Local Direction)

D-ALL
Dix

R-ALL
Rx

Rw @
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Modeling — Links between Surface-Arch Rib

Elastic Links (Compr-only) — Vertical rigidity to simulate the transfer of live loads from surface on arch rib

Tree Menu  Task Pane imlini — Copy and paste from Excel into Civil NX Table to insert quickly links in every node

MNode Element Boundary Mass

Elastic Link

Boundary Group Name

Vertical Links

MIDAS CIVIL NX Elastic Link
B SDx SDy SDz SRx SRy SRz Shear Distance| Distance
Angle (kN/m) (kN/m) | (kN/m) | (kN-mi[rad]) | (kN-mi[rad]} | (kN-mi[rad]) Spring Ratio Ratio
42 |COMP 0.00 100000000.00| 0.0000| 0.0000 0.00 0.00 0.00 r 0.50 0.50 |Vertical Links
43 |COMP 0.00 100000000.00 r Vertical Links
44 |COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
7 (COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
7 (COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links
COMP 0.00 100000000.00 Vertical Links

Options No | Node1 | Node2 | Type Group

O Add Delete 1

Elastic Link Data

e | L | RO P

Type Compression Only

o | e

R = (DD 00~

()
[FERE & N
[ Ry Ry e R
(TSR o

S ... . ... ... .

(NSRS R ]

4
=)
o
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Load Cases definition

Loads considered:

* Self-weight of arch rib (spandrel walls not considered)

* SIDL of road surface

* soil (vertical pressure)

* soil (horizontal pressure) Static Load Cases

®* Vehicularloads -

Case Permanent Loads Case
Type Horizontal Earth Pressure (EH)
Description

Static Load cases need to be preliminarly defined — No

Name Type Description
Sw Dead Load (D)
DL-PAV Dead Load of Wearing Surfaces
FILL-V Vertical Earth Pressure (EV)
4|EPH Horizontal Earth Pressure (EH)
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Loads Assignment — Soil (Vertical) — Trapezoidal Beam Load

Tree Menu Task Pane [ [ RIDAS CIVIL NX Beam Load

hde Element Boundary Mass Load Element| BM LD Type |Load Cas| Load Type Ecc. Ecc. Type | Ecc. Dir. Use J Dist-Iim) Dist-J{m) Add.H | Add. Use J | Add. Dist l{m} | Add. Dist J{m) Direction Projectio| D1 | D2 | D3 | D4 P1 P2 P3 P4 | Unit
. 1 FILLY  |Distribut |Mo Global |Yes 0.00]1.00] 0.00| 0.00f-1864.[-1619] o000 o0.00
Options 2 FILLY  |Distribut |Mo Global |Yes 0.00[1.00] 0.00| 0.00f-1619.[-1402] o000 o0.00
O Add Replace Delete 3 FILLY  |Distribut |Mo Global |Yes 0.00|1.00] 0.00| 0.00f-1402.[-1211] o000 000
4 FILLV  |Distibut |Mo Global |Yes 0.00(1.00] 0.00| 0.00f-1211.[-1043] 0.00] o000
Load Type 5 FILLV  |Distibut |Mo Global |Yes 0.00(1.00] 0.00| 0.00f -1043.[ 895.3] o0.00] o000
: ] FILLV  |Distibut |Mo Global |Yes 0.00(1.00] 0.00| 0.00f -895.3| 765.0] 0.00] o0.00
Trapezoidal Loads M 7 FILLV  |Distibut |No Global |Yes 0.00(1.00] 0.00| 0.00]-765.0] -650.6] 0.00] o0.00
) FILLV  |Distibut |No Global |Yes 0.00(1.00| 0.0peW00] -650.6| 550.4] 000 o0.00
9 FILLV  |Distibut |No Global |Yes 0.00 00| 0.00] -550.4| -463.0] 0.00] 0.00
w4 10 FILLY  |Distribut  |Mo Global |Yes %0/ 1.00] 0.00 0.00f-463.0(-337.0] 0.00] 000
11 FILLY  |Distribut |Mo Global it 0.00(1.00] 0.00| 0.00f-387.0{321.3] o000 o000
12 FILLY  |Distribut |Mo Bal  |ves 0.00]1.00] 0.00| 0.00f-321.3] 254.9] o000 000
13 FILLY  |Distribut |Mo Global |Yes 0.00[1.00] 0.00| 0.00f-264.9] 217.0] o000 o000
14 FILL-Y _ |Distribut _ [No Global |Yes 0.00(1.00] 0.00| 0.00f-217.0[176.9] 0.00] 000
: 15 INFILL Global |Yes 0.00(1.00] 0.00| 0.00f-176.9) 143.8] o0.00] 000
“INODEID H_rel H_filtop vy_fill ElemWidth v, BH Global _|Ves 0.00/1.00[0.00[0.00]-143.8[ -117.5] 0.00] 0.00
Eccentricity 17 ) - - ] - ] Global |Yes 0.00(1.00] 0.00|0.00f-117.5)-97.28] o000 o000
P Global 7 . 13 Global |Yes 0.00(1.00] 0.00|0.00f-07.38] 83.19] o000 o000
19 1 7.47 0.30 200 12.00 -1864.2 Global |Yes 0.00|1.00|0.00|0.00]-83.19|-7478] o0.00| 0.00
Projection O Yes No 20 2 6.45 0.30 20.0 12.00 -1619.2 Global |Yes 0.00|1.00] 0.00| 0.00f 7478 7200] 000 000
Vel 21 3 5.54 0.30 20.0 12.00 -1402.8 Global |Yes 0.00[1.00] 0.00| 0.00f-72.00] 7478 o000 000
22 4 475 0.30 20.0 12.00 -1211.9 Global Yes 0.001.00(0.00|0.00Q-7478|-83.19 0.00 0.00
Okt S ol o 4o o N 200 | 035 sieedl Yo 000 100 000 aoof 973 1174 000 000
2 oba es X K X X -87.38 | 117 .5 . X
x1 0 W1 -1864.2 25 ¢ 3.43 0.30 200 12.00 895.3 Global |Yes 0.00|1.00|0.00| 0.00f-1175-143.8] 000 000
«2 1 W2 -1619.2 26 7 289 030 2Ll 12.00 -765.0 Global |Yes 0.00(1.00] 0.00| 0.00f -143.8]176.9] o0.00] 000
8 2.41 0.30 20.0 12.00 -650.6
X3 W3 0 9 1.99 0.30 20.0 12.00 -550.5
[ ] [ ] L] (]
x4 wa (o S G LRl — Copy and paste from Excel into Civil NX Table to insert
. 11 1.31 0.30 20.0 12.00 -387.1
Unit : kN/m 12 104 0.30 200 1200 3214

quickly P1, P2 for every arch element

[ &)

0.80 0.30 200 12.00 -265.0
0.60 0.30 200 12.00 -217.1
0.44 0.30 200 12.00 -176.9
0.30 0.30 200 12.00 -143.8
0.19 0.30 20.0 12.00 -117.5
0.11 0.30 200 12.00 -97.4

w o~ o o A

0.05 0.30 200 12.00 -83.2
0.01 0.30 200 12.00 -74.8
0.00 0.30 200 12.00 -72.0

L -
-0
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Loads Assignment — Soil (Vertical) — Trapezoidal Beam Load

Tree Menu Task Pane [J@T MIDAS CIVIL NX Beam Load
bde Element Boundary Mass Load
Element Beam Loads

Load Case Name

FILL-V

Load Group Name

Default

Options

N\

w3
o«
-
&
-
M

O Add Replace

@
™~
o
3
-1

N,

Load Type

™,
N,

<X

N\
™

Trapezoidal Loads
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Loads Assignment — Soil (Horizontal) — Trapezoidal Beam Load

Load Type Element | BMLD Type |Load Cas| Load Type Ecc. Ecc. Type | Ecc. Dir. Use J Dist-I{m) Dist-Jim) | Add.H | Add.Use J | Add. Distl{m) | Add. Dist J{m) Direction| Projectio| D1 | D2 | D3 | D4 P p2 P3

1 EPH Distributed F |No Global |Yes 0.00|1.00| 0.00|0.00f372.80{3238 0.00

Trapezoidal Loads — 2 EPH Distributed F |No Global |Yes 0.00(1.00| 0.00|0.00f323.280(280.60] 0.00

3 EPH Distributed F |No Global |Yes 0.00(1.00|0.00|0.00§220.60|242 4 0.00

4 EPH Distributed F |No Global |Yes 0.00(1.00| 0.00|0.00f242.40|208 7] 0.00

5 EPH Distributed F |No Global |Yes 0.00(1.00| 0.00|0.00j208.70{179.1] 0.00

f EPH Distributed F~ |No Global |Yes 0.00(1.00]0.00|0.00§179.10{153.000 0.00

| | 0 A A 7 EPH Distributed F |No Global |Yes 0.00|1.00| 0.00|0.00f153.00{130.1f 0©.00

8 EPH Distributed F |No Global |Yes 0.00(1.00| 0.00|0.00f120.10{110.1 0.00

K1)I 9 EPH Distributed F |No Global |Yes 0.00|1.00|0.00|0.00f110.10| 9260f 0.00

X2 w3 10 EPH Distributed F |No Global |Yes 0.00(1.00|0.00|0.00f 92.60| 7740 0.00

X4 11 EPH Distributed F |No Clobal |Yes 0.00(1.00|0.00|0.00f 77.40| 6420] 0.00

' 12 EPH Distributed F |No Global |Yes 0.00|1.00/0.00|0.00f 64.30| 5300 0.00

13 EPH Distributed F |No Global |Yes 0.00(1.00|0.00|0.00f 52.00 4340 000

. 14 EPH Distributed F |No Global |Yes 0.00(1.00/0.00|0.00f 42.40| 235400 0.00

Eccentricity 15 EPH Distributed F | No Global |Yes 0.00] 1.00| 0.00| 0.00) 35.40 2830 0.00

Direction Global X w 16 EPH Distributed F [No Global |Yes 0.00(1.00|0.00| 0.00Q 253.80| 23500 0.00

) 17 EPH Distributed F~ |No Global |Yes 0.00(1.00/0.00|0.00f 2350| 1950 0.00

Projection O Yes No 'L’/ 18 EPH Distributed F |No Global |Yes 0.00(1.00|0.00|0.00f 19.50| 1660 0.00

a 7 19 EPH Distributed F |No Global |Yes 0.00(1.00|0.00|0.00f 16.60| 15000 0.00

Value N 20 EPH Distributed F |No Global |Yes 0.00(1.00/0.00|000f 15.00 1440 000

© Relative Absolute 72 80 21 EPH Distributed F |No Global |Yes 0.00(1.00|0.00|0.00f-14.40|-15.000 0.00

22 EPH Distributed F~ |No Clobal |Yes 0.00(1.00|0.00|0.00f-15.00|-16.60f 0.00

x1 O W1 372.8 23 EFH Distributed F Mo Global |Yes 0.00/1.00|0.00|0.004-16.60|-19.504 0.00

24 EPH Distributed F |No Global |Yes 0.00(1.00|0.00|0.00f-19.50|-2350f] 0.00

x2 1 W2 3238 25 EPH Distributed F [No Global |Yes 0.00(1.00|0.00|0.00f-23.50|-28.80] 0.00

26 EPH Distributed F |No Global |Yes 0.00(1.00| 0.00|0.00f-28.80|-35.400 0©.00

x3 |0 W3 0 27 EPH Distributed F | Nao Global |Yes 0.00|1.00| 0.000.00f-35.40(-43.40] 0.00

23 EPH Distributed F~ |No Global |Yes 0.00(1.00|0.00|0.00f-43.40|-53.000 0.00

x4 0 w4 0 29 EPH Distributed F |No Global |Yes 0.00(1.00| 0.00|0.00f-52.00|-5420f 0.00
Unit: kN/m - 19, 1660, 1500, 14401440 1500 16 60 _19.50

\{:‘.‘1‘?-1 0
e 20870
‘-!\\ et
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MIDAS CIVIL NX Acadeimny
Loads Assignment — Wearing/Pav— Uniform Beam Load

T
H_pav v_pav V.,.,'B'H y,..,'B"H'KO rosd vpe
Uniform Loads
[m] [kM/m3]  [kN/m] [kM/m]
0.40 22 105.60 211

10560

Eccentricity
Direction Global Z
Projection O Yes
Value
O Relative Absolute
. x1 |0 -105.6
Options
O Add Replace Delete

x2 |1 0

X3 |0 0
Load Type
0

Uniform Loads
Unit : kN/m

R
101

R

o
@ "
8 1%
2171087
Eccentricity o .10/(_'/ /
Direction Global X
21.104
Projection O Yes
Value

O Relative Absolute
x1 |0 -211
x2 1 0

0

0
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Assessment Live Load- UK case (example)

ALL model 2

CS 454
Assessment of highway bridges and structures

(formerly BD 21/01, BA 16/97 and BD 37/01)

1O A A A A As 1 Opy

e O O 20
Wy W W Wy Ws  Ws
onvoVv of vehicle [NPEEN VN PN VN PN D,
A  J |  J |  J  J
ALL model 1 - vehicle notation
e 1GE

The ALL model 2 shall consist of the following loads, applied separately:

1) a combined uniform and knife-edge load;

2) asingle axle load.

Comb ned uniform and knife-edge load

Figure 5.19a K-factor for high traffic flow, poor surface

1.0
0.9H 40 _onhas'
ossf T N | [ [ [] ]
0.8 \.____ 26 tonnes
0.7 0
0.67 / \\
~ 118 {onnes
0.6
Table 5.19a Uniform and knife-edge loading
Loaded length, L (m) | UDL (kN/m) | KEL (kN)
L < 20m — 82
20m < L < 40m ,L- : ﬁ ﬁ
40m < L < 50m — 120
~ 50m T 120

le 5.19b Lane factors for ALL model 2

For the purposes of applyi| The notional lanes should be assumed to be equally distributed across the carriageway width.

be divided into a number

The combined uniform and knife-edge loading, applied in each lane, shall consist of a uniformly
distributed load (UDL) together with a single knife-edge load (KEL), determined in accordance with
Table 5.19a, modified by the following factors:

1) The lane factors in Table 5.19b;

2) The K-factors accounting for surface category and traffic flow category given in Figures 5.19a to
5.19f and Table 5.19c.

Lane Lane factor
Lane 1 1.0
max ({].6?. ”—rl) when L > 50 mand N < 6
Lane 2 VL
1.0 in all other cases
ane 3 0.5
lane 4 and subsequent 0.4

Note 1: Where the bridge carries two-way traffic, V is taken as the total number of notional lanes on
he bridge, including all notional lanes for dual carriageway roads.

Note 2: Where the bridge carries one-way traffic only, the value of IV is taken as twice the number of
otional lanes on the bridge.

Note 3: The lane factors are interchangeable between lanes.
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Live Load- UK case

= Carriage width =7.30 m

= N° Notionallanes =2 (x3.65m) =
n°marked lanes for All Model 2

* Footway =2x1.85m

Pedestrian ALL model

The pedestrian ALL model shall comprise a uniformly distributed load as defined in Table 5.32a, as
modified by the pedestrian live load factor and width factor in Table 5.32b.

Table 5.32a UDL for pedestrian live loading model

Loaded length, L (m) Pedestrian live load, P (kN/m2)
0< L <36




MIDAS CIVIL NX Acaderny
Live Load—- UK case

3 fundamental steps to define live load in Civil NX:

1 3

2
m &

ine Traffic Surface Vehicles
Lanes

Moving Load Code il ‘

=5 (BS
Moving Load : Traffic

Laptes

Moving
Load Cases

midas CIVIL NX 2025 |&U
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notional

LANE 1
3.65
-1.825

footway
LT FOOT
1.85
-4 575

remaining
LT R.A.
0.00

Traffic Lanes definition:

notional

LANE 2
3.65
1.825

remaining footway
RTR.A. RTFOOT
0.00 1.85
4 575

Lane Name Lane 1

Traffic Lane Properties

Start
a: Eccentricity

Lane Width
Eccentricity

Wheel Spacing

Lane Name LT-foot

Traffic Lane Properties

a : Eccentricity

Lane Width
Eccentricity

Wheel Spacing

Transverse Lane Optimization

Vehicular Load Distribution
O Lane Element

Cross Beam Group

Skew
Start 0

Moving Direction

Forward Backward

Selection by
© 2 Points Picking
42.672, 0, 8.1676

41,0718, 0, 81676

Operations

Transverse Lane Optimizaticn

3

Vehicular Load Distribution

Cross Beam

© Lane Element Cross Beam

Cross Beam Group

Skew

Start |0

Moving Direction

© Both

Forward Backward © Both

Selection by
© 2 Points
421386, 0, 8.1676 m

Picking Number

42.672, 0, 81676 m

Operations

Elem Eccen.

(m)

-4.575

-4.575

-4.575
-4.575
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Live Load- UK case

Traffic Lanes definition:

Tree Menu Task Pane T[T MIDAS CIVIL NX

Tables Works Group Report

?m Tapered Section Group 2
= Boundaries
£ Supports 4
[[] Elastic Link 41
(+, Static Loads
Static Load Case 1 [SW : ]
Static Load Case 2 [DL-PAV : ]
Static Load Case 3 [FILL-V ;]
Static Load Case 4 [EPH : ]
[]5 Moving Load Analysis
[Zl5 Moving Load Code [BS ]
{i| Traffic Line Lanes 4
{|i| Traffic Line Lane 1 [ LT-foot ]
{|i| Traffic Line Lane 2 [ Lane 1]
i|i| Traffic Line Lane 3 [ Lane 2 ]

|i| Traffic Line Lane 4 [ RT-foot ]

{
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Live Load- Vehicles for Assessment

Standard Name

CS 454 Assessment

Only KEL + UDL of All Model 2 considered

(Load dispersal is not considered in Civil NX) Yookl Lee e LG ki

Vehicular Load Type ALL MODEL 2(UDL+KEL)

Pedestrian Live Load

Define Standard Vehicular Load

Standard Name

BD37/01 Standard Load

el f it The length of the structure that is loaded with traffic in the

Loaded length assessment of load effects, determined from the adverse areas of|
the influence line for the effect being evaluated.

Vehicular Load Name Pedestrian
Lane Factor

O CS 454

User-defined

aligned with the carriageway, for the effect being SO L Uy

evaluated. L= 20m
Where the influence line has more than one adverse
area (for example in continuous multi-span bridge
structures), the most onerous traffic loading effect
should be determined from loading any combination of
adverse areas, with the loaded length taken as the total
sum of the base lengths of the adverse

areas that are loaded with traffic.

Vehicular Load Type Pedestrian

strian Live Load

kN/m? Category for K-Factor

Traffic/Surface Category : Hp

kN/m?
Load Level : 40t

k = nominal HA UDL for appropriate loaded length*10 / (L+270)
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MVL Cases and Load Combinations

ALL MODEL 2 (KEL+UDL) + FOOTWAY

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)
Auto Live Load Combination
Type of Design Combination Factor
Ultimate Limit State

ability Limit State

Combination of Loads
Combination

Combination 2

Load Case Data
Standard Load ALL MODEL 2(UDL+KEL)

Special Load None

Assignment Lanes

Line of Lanes Selected Lanes Straddling Lanes

LT-foot Lane 1
RT-foot Lane 2

Load Case Name
Description
Moving Load Optimization
SelectLoad 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)
Auto Live Load Combination
Type of Design Combination Factor
Ultimate Limit State

Serviceability Limit State

Combination of Loads
Combination 1
Combination 2 or 3

Sub-Load Cases

Loading Effect

© Combined Independent

Vehicle Scale Lanel Lane2 Lane3
Pedestri... 1 LT-foot  RT-foot

l I Cancel l Apply

Load Case Data

Scale Factor
MNumber of Loaded Lanes
Wehicle

Assign Lanes

Listof Lanes

1

2

Pedestrian

Selected Lanes

HE Straddling
Twao Lanes

Lane 1
Lane 2

LT-foot
RT-foot

Load Combination List

midas CIVIL NX 2025 |&U
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LOAD COMBINATIONS

General  Steel Design Concrete Design SRC Design Composite Steel Girder Design

Load Cases and Factors

No Name
1/ PERM
2|LIVE
3|COMB-1

Load Combination List

Active Type
Active Add
Active Add
Active Add

Descripti LoadCase
b SW(ST)

DL-PAV(ST)

FILL-V(ST)

EPH(ST)

General Steel Design Concrete Design SRC Design Composite Steel Girder Design

Load Cases and Factors

Factor
1.0000
1.0000
1.0000
1.0000

No Name
1/PERM
2|LIVE
3 COMB-1

Active Type Descripti
Active Add
Active  |Add
Active  |Add

LoadCase
» |PERM(CB)
ALM2(MV)
FOOT(MV)

Factor
1.0000
1.0000
1.0000
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Results Display — Conventional functions

C re ) n Results r Rating
Display BM di CIPN '
Ispida max aiagram RPN - : A & P
y g i & T :Q L S
Analysis result Load Result  Reactions Deformations S Local Direction  Set Reduction Beam/Element Strain  Moving Mode
Combination  Tables Force Sum Moment Load Shapes
Truss Forces
Beam Forces/Moments

Beam Diagrams
Tree Menu  Task Pane [ 1 miDAS civiL Nx

BEIRY 5cam Diagrams

Reactions Deformations Forces Stresses | B e b

Resultant Force Diagram
Beam Diagrams 9

Tree Menu Task Pane 01 mipas

MIDAS CIVIL NX

Reactions Deformations Forces ¢ POST-PROCESSOR
———— BERM DIRGRAM

Beam Diagrams AN

2207.

Load Cases/Combinations 1156.

CBall: COMB-1
Step
Max/Min Diagram

Components

Part Total

(73

Only Truss f

Display Options : COMB-1

11

40

08-2D ARC~
kN -m
04/25/2025

No Fill

O 5 Points O Line Fill
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Results Display — Moving Load Tracer

Using Moving Load Tracer

* Trace and graphically display the vehicle loading condition (corresponding moving load case and location) that results in
the maximum/minimum reaction of support, node displacement or force/moment component

\“ A
=+ Project View Structure Pr es Boundary Load Repults Pushover Design Rating Apps
3 i AN E [ i4 A " 3
LC e H —
. ” = H » = i : p ”
(=] Analysis result Load Result ~ Reactions Deformations Forces Stresses Diagram Local Direction Set Reduction Beam/Element Strain
* Combination  Tables Force Sum Moment

Dbhbe SEESkBEBEE B2 &S
Tree Menu Task Pane T ™MIDAS cIvIL NX
eactions Deformations Forces

No Fill

©O 5 Points O Line Fill

Scale 1.00000 Solid Fil

Type of Display
Contour Deform
Values Legend
Animate Undeformed
Mirrored Quick View
irrent Stey

Yield Point

Output Section Location

Abs Max Min/Max

By Member

‘ ‘ Apply u Command

For Help, press F1 Frame-13 U:13.335, 0, 6.763 G:13.335, 0, 6.763

A5 A8 18.19.20 .,21,224,23.,24_‘25‘25‘27 -
1 ‘ ‘ 1177 172%30

BESRDE N RERX

Moving Mode Text
Load Shapes Output
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Results Extraction — Excel Connector

Use Midas CONNECTOR to automate results and image extraction to EXCEL

* The extractionis dynamic: changes to the analysis model will be reflected into the previously extracted results

lela\Desktop\ARC NX

Structure Node/Element Properties ndary Load Analysis Results Pushover Design Rating Apps
& A F [} = 4 A € =1 )
13 = L i EaN i Aa
B £ H »w»w B & : I " S L o
Load Result  Reactions Deformations Forces Stresses Diagram Local Direction Set Reduction Beam/Element Strain  Moving Mode Text
Combination Tables Force Sum Moment Load Shapes Output

Db SRBRESRBER R4k BBESBS QP E N KD

Tree Menu Task Pane [J 1 ™MIDAS civiL NX

eactions Deformations Forces

© 5 Points

Scale 1.00000

Type of Display

Contour

Values
Animate

Mirrored

Yield Point

No Fill
© Line Fill

Solid Fill

Deform
Legend
Undeformed

Quick View

Output Section Location

Abs Max Min/Max

By Member

For Help, press F1

e ‘ Apply

Frame-27 U:11.201, 0, 6.292

Tables Works Gn

f5 Tables
I Structure Tables
[ Result Tables
I'ﬁ Design Tables

21 Query Tables
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Results Extraction — Plug-ins

Use integrated Plug-ins — example: automate the creation of sets of results images

helps you automatically generate multiple prints by saving the _ |

settings information of the Result Graphic and using the saved files (in JSON format) for other e e
models b @ B B
hic API Disconnect Plug-in

or  Settings

€ Back X

n _| Easy Capture Generator

Cnt 1.2.0 v

> 0:00

Easy Capture Generator

+ This plugin helps you easily capture by
saving the settings of the Result Graphic
and using the saved settings.




THANK YOU

A Powerful Move Forward

alelau@midasit.com

MiIDAS
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