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A Powerful
Move Forward

Experience the exclusive benefits that are only available in the
latest version of CIVILNX.

Outstanding performance and innovative updates waits you
ahead. Say goodbye to pastinconveniences and step into a
new era of civil structural engineering with enhanced

performance. So come and join us to explore the future.
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High-resolution Interface Graphic Detail Upgrades

Take A Clear Look Clear Insight Unlocks
Even on 4K Screen the Details That Matter

MIDAS CIVIL NX allows for more clear representation of tension and transparency,
enabling more detailed structural analysis modeling. Verify reliable results with

improved graphic elements.

Tendon [ Transparency Upgrades

Adjusting transparency becomes simple,

allowing for a flexible and clear model inspection.
Where accurate modeling review was hindered by
component interference, clear tension
representation is now implemented, enabling
interference-free analysis model review.

A Project-01

L= 0 L
Vector-based interface B Wvons

+ B W st

By vectorizing icons and interface
elements you can now enjoy high
resolutions and sharper visuals » @ W properties
even on larger monitors.

W Noces 8

< B W cements 7

Material 1

Section 1

2 & @

Section I

© & W oundaries

& W suppors |

+ § 1 Boam End Retease 1

Dialog Box Image zoom

Lane Name  [HL-93TRK.C1 View images with higher clarity and

Traffic Lane Properties detail, making it easier to analyze
8 and understand design information
0 0 or formulas.
-a
Start End

a : Eccentricity

Lane Width 3 m
Eccentricity 0 m
Wheel Spacing 1.8 m

Centrifugal Force
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Search with Ease,

Get Support in a Breeze

Tree Menu  Task Pane

Table Works

0

& Works
(@)

O
Efont v EB Structures

@ v Tﬁ Nodes |¢
v @ Elements
> ‘/’g\ Properties
v £33 Material
v B Section

\ BE Boundaries

+ B supports

Through the newly added In-app search feature, you can search for all the necessary

support such as functionality search, tutorials, manuals, FAQs. while using CIVIL NX.

’ Search

modify

All results (999)

s
IE3 Modify Converted Line Elements
%4
o
\g Modify Line Element on Curve
5> Converte Modify Line Elements

w Line Element on Curve by Mod!

Modify Concrete Materials

Modify Concrete Materials
L

MIDAS Notes

T

[CI{IIL] Why do we get horizontal
reactions while applying vertical
loads in a grillage model?

itles and Contents Most relevant

Tutorials &)

Modify Concrete Materials

Modify Concrete Materials

Modify Concrete Materials

Modify Concrete Materials

---------

[Sprrr—

[Civil NX] FSM Bridge Construction
Stage Analysis

EIMosssippon e e e bt

[CIVIL NX] How to generate input &
output data _midas Civil
comparison with other design
tools.

ueston
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User Interface

Everything You Need Is Here
Intuitive User Interface

Experience an intuitive interface that doesn't require explanation ev

Project Settings lysis and Result Ribbon Menu

Boundary Load

Moving Load QD’ [—_; TFI’:_T

AASHTO LRFD
Moving Load —_  TrafficLine Traffic Surface Vehicles Moving Concurrent Plate Element Dynamic Load Lane
Lanes Lanes Load Cases Group for Influ. Surface Allowance Support

Tree Menu  Task Pane

@ Tables

Reactions Deformations Forces Stresse

Works Tree

Beam Forces/Moments A

You can run two treemenu at the

same time - Task Panel and Works Tree
ST:DW v for easy and efficient structural analysis.

Load Cases/Combinations

Ribbon menu placed by the modeling flow, Works Tree with Drag & Drop fuction.

en if youre new to it.

Works Group Report
£ Section 10
< [ 1: Super_typical

@ 2: Super_haunch

a . 3: Super_trans(TH)

step i - Set material / section properties with

drag & drop menu

“omponeats + Visual confirmation of selected
Part Total v properties in the model

Fx Fy Fz

> O My Mz

Mb Mt M

Show Truss Forces

Type of Display

Contour Deform
Yalues Legend
Animate Undeformed
irrared

Current Step Force

2 4 : Super_trans(HT)

(@]

8: Piercap_top

3 - 9: Piercap_middle

o

< . 10: Piercap_bot

®

£ 11:Pier
< @ 12: Pilecap
< @ 13:Pile
£ Boundaries
£, Point Spring Supports 154

£, Linear 154

A Type 1[555000 000...

| 2. 1ype 2 (50000 000...

‘vield Point

Qutput Section Location

| Center J

£, Type 3 [ SS50000 000...

i, Type 4 [ 550000 000...
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Material & Section DB

Build Without Boundaries

Genersl
Materiel 10 1 Neme  Steel

Elasticity Data

St
Type ofDesgn. [siee v
Standera [ASTMOBS) %
o [
o)
cSai)
Concrte[5504(5)
s
e |
|ENOS(S)
o ofater cose
Type of Meterie s
O skuplo o8 [enosowe
|EN(S)
Steel |EN10326(S)
|EN10149-2(S)
Woduis ofElastity [ 280008404] kis/in{rorse oy
Poisson’s Ratio 03 |UNI(S)
cosr-:

Thermel Coeft

650000-06 1/IF] [GOST-SNIP(S)
BC112-ASTM(S)

Weisht Density 0000284 Xips/infecr1s s Enig)
Use Mass Density 7.3566-07  kips/in{BCY12-4S(S)
|BC1:12-GB(S)
l8C112-Class2(5)
8 concrete oot
Modulus of Elasticity 0.0000e+00  kips/inf AS(S)
Las-civis)
Poisson's Ratio 0 l0/cR 9300-18(5)
= 18 50917-13(5)
Themal Caefficient 00000e+00| 1F1 (23506t
‘Weight Density 0 kips/infGBO3(S)
|GB(S)
u Density 0. kips/in
Plasticiy Data
Plastic Materio Neme | NONE v
Inelestic Material Propertis for Fiber Model
Conerete V) swel [None =l - |
Confined Cancrete for Colunns v

Thermal Transter

Specific Heat o Btu/kips:[F)
Heat Conduction o Btu/in-hr [F)
Damping Ratio 002

Genersl

Material 10 1 Neme  Steel

Elastcity Data

Genersl

Materiel 10 1 Neme  Steel

Elasticity Data

Steel Steel
Type of Design |Concrete v Type of Design | SHC
Stondera v Standera | ASTMON(S) v
w* o8 v w o8 |A22:50 v
Conerete Conerete
Stonders [ASTMIBRG)  ~ Stondera [ASTMISRG) &
None
o of Materi code o of Materi code
Type of Materia Type of Materal e
O tsotopic 08 [ASTMIRC) Otsotopic 05 [USCWSIR)
US CUS)(RC) lus.CisiRe)
Steel USCiSIRC) steel INVCNTC-2017(RC)
INMXNTC-2017(RC) (CSARC)
Modulus of Elasticlty 000008400, Kips/in{CSARC) Modulus of Elasticity 290008+04] kis/infasRe)
Poisson's Ratio o (RO) Poisson's Ratio 03 [ENO4(RC)
[ENO4(RC) EN(RC)
Themel Coefiicient 000000400 1F)  [ENRC) Thermal Coeft 650000-08) 1/1F] [NTCOB(RC)
INTCOB(RC) INTCI2(RC)
Welght Density 0 Kos/infNTorot0) Weight Density 0000284 kips/infTer3(00)
Use Mass Density 0 ips/in{NTCIBRC) Use Mass Densi 7:3560-07, Kips/in{ NIRC)
[UNIRC) td RC)
ner [sStR) — (GOST-5P(RC)
Chieds) (GOST-SP(RC) O (GOST-SNIP(RC)
Modulus of Elasticlty 0.00006+00) ips/in{GOST-SNIPIRC) Modulus of Elasticty 364416203 Kips/inf ISIRC)
La5(RC) Las-CiviRe)
Poisson's Ratio 0 is-CvilRe) Poisson's Ratio 02 T 023-85(0)
= 912023-851RC) e s (0/CR 9300-18(RC)
Themal Cosfhicient 000006+00| 11F] [JXZ2EC) Themal Caefficient 50000008 111 [S/CRE00 1RC
Welght Density 0 86810.05 kips/nOB
] )
Use Mass Density 0. kips/infGeiRe) Use Mass Density 2248607, kips/inlGB-CuiRC)
B-Civil 1810092-17(RC)
1810092-17(RC) 4163362-18(RC)
Plassciy Dot  6:3362-18(R0) Plastcity Data TG04(RC)
Plastic Materiol Nome | NON [TG04(RC) Plastic Materia Neme | NON TROSIG)
fastic Material Name | NONE TR0 jastc Materis Neme | NONE Pt
Inelastic Materis! Properties for Fiber Model [KSISRC) Inelastic Material Properties for Fiber Model [KSONRC)
Concrste[None v]  Rebar [None v Concrete [ None V] Pebar [None Ml - |
Confined Concrete for Columns None v Confined Concrete for Columns v
Thermal Transter Themal Transter
Specifc Heat o Bips (F] Specific Heat o Bips (F]
Heat Conduction o st/ e lF) Heat Conduction o st/ e lF)
Danping Ratio 005 Danping Ratio 005

( Concrete/Steel/Composite Materials

MIDAS CIVIL NX stands at the forefront of structural design, providing an unrivaled database of

material and section properties tailored to meet global engineering standards.

Whether you're designing with concrete, steel, or composite materials, MIDAS CIVIL NX equips

you with a comprehensive suite of options conformant to AASHTO, Eurocode, BS, and

other international standards.

[« pep—
© e st
L s vsncin

| g

Towes __congous e Gesee

Slab Width

H2

W3

DBUser __psc

Section D |2

Nome Spom
@ Symmetric
Nosicets (1 3]
Swwar: (20 |m
ot onroit

o O

cetl e

©Paygon

cice

Shear Check

228 m ®
22 Centroid

23 (645 |m
Wieb Thickc

for Shearfiota)  Auto
u:assam ©
©:16eUm @
13 192830m
for Torsion(min)
oacoeem ©

Offset: Center-Center

W pscaceL2 v
Mesh Size for SUIL Cal m
LetSide _ Right Side
Outer
b1 036 m g1 [1|m
W2 (0 |m om0 Im
Ho210  |m B0z (076 |m

Ho3 025 'm  so3 (081 |m
Ho4 (23 |m  sos (305 |m
Bs 0 |m

W (033 m w04 |m

W2 0 Im g (03 |m
W21 0 |m 1 0 |m
M3 028 m 83 (03 |m
Ha (025 m 4 (033 |m

Ws 02 |m ms (038 |m
He (025 |m @ (0B |m
m 0 |m e [02_|m
R [0 |m @e (o8 |m

@ Consider Shear Deformation.

‘Consider Warping Effec(7th DOF)

Warping Check O Auto

PSC Section DB




-+ A Powerful Move Forward | 09

Sectional Property Calculator

Your Smart Secretary
For Civil Engineering

Reflecting dramatically simplified unstructured Cross-Sectional Property

SPC fuction within MIDAS CAD

Creation and Calculating

Section Objects MIDAS CIVIL NX Import

** Omitable when integrated with an API

Existing workflow

Creation of Calculation of
Cross-Section .dxf export .dxfimport i Cross-Sectional secexport R4 MIDAS CIVIL NX Import
object Properties
P ) & ) & )
< ? < 14 < 14
Auto CAD MIDAS SPC MIDAS CIVIL NX

Modified cross-sections are directly
reflected through
the CIVIL NX - MIDAS CAD integration

Creation of cross-sections differentiated
by parts considering the construction
phase,and applied to the construction

stage analysis in MIDAS CIVIL NX

Managing multiple cross-sections
in a single Dwg file
for easy file management

You can now use the SPC (Sectional Property Calculator), an automatic program for
effectively calculating the properties of complex cross-sections in a short time, directly
within MIDAS CAD. Experience more efficient structural design by calculating cross-sections
directly in MIDAS CAD and transferring them to MIDAS CIVIL NX.

\v) import

Area 1826408401 "
1317086401 |m*
2.00178e+00|m*

lboc | 9.469020+01|m*
421307401 [m*

import
20618901 [
1530336401 |m
2246400400 7
1.203118402|m*
6.188720+01 |m*

Coite VAL Secon ropertes
-
b

Creation of cross-sections without
information loss through automatically
calculated properties in CAD




10 | ALL-NEW CIVILNX -« -

Modeling Wizard

Experience The Power of
User-Favorite Modeling Wizard

The Modeling Wizard in CIVIL NX automates key aspects of the modeling process,
enhancing efficiency, ease of use, and overall productivity. It reduces errors and
ensures a consistent and standardized approach to civil engineering design.

( RC Frame/ Box Culvert Wizard ) (

FCM Bridge Wizard )

Bridge Model Data Type
» O Typel Type2

Model _ Section  Tendon

M KL zonel K zone2 K2

Structure Type 2-Dimensionsl @ 3-Dimensional

Type of sridge
Norml Type Frame PiType Frame O Box Cutvert
watern |1 [vuss |l | Szeotpatesement |1 m
- o e ol n e (G « B persscten 1 3|
(ex:3,4,5055) Radus 0 m Material (Pier) 1 | stage Duration 0 2| day(s)
Staw Angle || 20 3| [deg) Convex  © Concave Number of Piers 4 E Method Cast-in v
" Radius o m Convex Concave
Dimensions
afo7 |m (2|05 |m (@07 |m (ulos |m [af03 |m Pier Table ey Segmant Pier FsM
22| Ga . (s3],055  Jm: ja¢Emmer  [B]loo  jmi (b2 m PT. 12192 m K1 2286 m H  20116(m FSM(L) 3@3.962¢
0315 |m [bals  |m [s5/03 |m  (b8[003 m [m|8 |m
8 6096 m K2 2286 'm c a2e72m FSM(R) 3@3.962¢
n2/00s |m [n3[1s |m [A|80 |[geg] (C05 m [p|oos |m
Advanced.. Advanced...

Zonel | 2@2.4384,26

Pier Table Placing.

Member Age.

The automatic generation feature of analysis models integrated with practical design

in MIDAS CIVIL NX significantly reduces modeling work time

Rahmen / Culvert Auto Generation

FSM Bridge Wizard )

Model _ Section

Tendon

Span<L1> Span<L2>

Diapfhagm __ Coid Joint

@ Apply Tapered Section
Bridge Material
Span (1)
Radius
Fixed Support
Segment Division per Span
Tapered Section Length (S1)
Curvature1 Exp.
Cold Joint (S3)
Anchorage (S4)
Diaphragm (S5)
Stage Duration

Initial Member Age

\
Curvature2

1 5 - |

49.9872, 2660.0456, 49.987 m. (ex: 30, 40, 5@50)

] m Convex Concave
170078 (6 v

20 g

20 m (s2) 20 m
2 Curvature2 Exp. |2

02 XL2 (Span)

39624 m

39624 m Support () O m
20 | dayts)

s Clcayts)

Simple Structure Wizards (Beam / Column / Arch [ Truss / Plate / Shell)
RC Structures (RC Frame / Box / Slab Bridge)

Steel Composite and Prestressed Composite Bridges

(" steel Composite Girder Bridge Wizard )

Tayout | Secion  Load  Construction Sage

Reference Line

Centroid of deck —

Girder Type. [Composite Steei Tub | Modeling Type | Al Frame v
Span Information 50,60,50 m Deckwidth (9 m
Support Skew Angle [0 deg] Advanced... LayoutOffset [0 m
@Radius (200 m  OConcave ( Convex [ Mull-Curve O CurveData O Coordinate Data [JRENBHEROR
Boundary

BeaingType O With SubStructure

Abutment

Bearing Type OFixed Etastic ink

Elastic Link Stffness

Aoumen [0t | Ky sossert| i e (1430wt | i

e K 14883001 |t 145030001 | Wi ke (1450001 | ki
R cstetikangs (009 b

e

apercs

secton [6_[s:CopBen @ wes B

Lengtt na m Pier Support O Fis

coumn

‘Spring Stifiness
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- Cable Bridges ( Cable-Stayed Bridge/ Suspension Bridge)
+ PSC Bridges considering method of construction (ILM/ FCM/ MSS/ FSM)

+ Auto-generation of Transverse models and Grillage models

( Transverse Analysis Model Wizard ) (

Grillage Model Wizard ) (

Cable Stayed Bridge Wizard ) ( Suspension Bridge Wizard )

Select Positon Section
Element(s) Shape |PSC-nCELL2 e L S R L e Node Coordinates & Heights. a Material [ ] Sacleh Node Coordinates & Heights. Properties
N . ©3-Dimensiona Wnitim B e B s
Gillage Model(PSC-T shape only) Sponn Tvpe ©O Symmetiic Biidge Cable 1 1: A283-27 vl 1: Cable. v
e —- X v z
Position O 3 dd e Asymmetric Bridge Main Cable 1 1: A283-27 vl 1: Cable v
ol B 4 i v Deck 2 2 Grade C4500 v | [2 2: Deck v B el cororio) 20 0eee)
No.  Eements)  Posiion Do . / X(m) Zm) SdeCable (2 |2 Grade C4s00 v | [1 T Cable v
s " Reference Line 4 Tower 2 2Grade C4500 v | (3 3 Tower v Aitlo o 2650910
0 ¥ 1 g s Typical Hanger |1 TA8327  v|[4  |[aHenger v
3 x P = = - Select Cable Element Type O Truss Tension Only(Cable) B |1250015:]15.99895 | 9350958 Endiinger |1 A2 w|la @ Hanger oy
Distance from Deck to Tower Shape of Deck C | 2749997 1900488 3350071 2 e Crece Cas00 < B2 FTe v
Define Reset e ——
e —— T e Gm e (R o T — — — e e o) e
Longludinalengtn |1 m Mosinum eshSize |1 n Bricos Maseis T Jfvcw o o |o o o
[ - a D |[420 25 & o 630 ArcLength(m) |0 ek Skt
Boundary Condition  © Support ‘Span Information o0 m = 2 g &
Sping  Latersl (980665 |kN/m  Verical (980685 | kN/m S o (oegl ——Tn " 62 |0 Ga o Right Slope(%) | 0. 16 = = Widthw)  ||3557016 | m Depth(h) |0 m
Pavement and Barier it Weight | 249.555817] kN v
Algnment of Transverse Members Perpendicular O Skewed Hi(m) H2(m) Cable Distances & Heights T 5 SR R 240.550817 N emicn;
b wicth @Radus 254 L [P O Coone [Condor Mu-Cuve Height | 90 920 Distance(m) Height(m) Height 93500592 | 0
R P 5 o Ay Distance rom Deck o Blon Sape of Dack
P" S * ",-l' Integral Type ©Being Type Hybrid Type 1 Using Divided Transverse Member 13,8010, 34 R SRR Hanger Distance Dist(m) Dist(m) Coor
Depth of Deck (H3) Center | 14,9910, 12, 9910, 1 Left | 25002744, 80124991 m 6l [0 fiSiope(%) |0
[ | osagons mseiine .
Elastic Link Stiffness. (Kx  Vertical, Ky * Transverse, Kz : Longitudinal) H3(m) o Right | 14, 8210,3 12,3815, 382, 2023, 45 ¢ Center | 24@12.499848 m 62 0 Length(m) |0
A [0 Miim Al m Kel0 im o \
5 oo |m (20 |m bot o Right ol
Type = e B Pler Kx O N/m Ky O N/m Kz 0 NI |
wio m (B4]0 |m Y 2 8 b Vie n
v CE e (R Advanced. st Unk Length O n = o Tower — LAl
o |m [sm]o X
Fixed Support Abutt v Hanger i
Chinge the Section Ofse View option ( A
e ot Diecion Ofmgenis 1 Line Wb Fead Suppont s ] [ T
@opFiange ©CenterTop OffsetDistance OBimsp H
@otonFinge O Cenler-gotiom e » 3 i
$ Loft fontal Force
Update & Draw - % n
o w
pen. oK
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Load Application Features

o o o
Prq ctlcq I Loqd Appl Icqtlon MIDAS CIVIL NX provides various different kind of load types that can be applied to the model.

For superstructure with tapered sections, users can apply beam eccentric and pressure loads
Feqtu res for wind effect. For PSC sections and Composite sections, MIDAS CIVIL NX automatically defines
the temperature loads by dividing and transforming the corresponding zones.

Beam Eccentric & Pressure Load For Wind Effect Section Temperature Gradient
p
Define Code Provision X
I
1o OE;(OEJ/'O/"A> P T
. ’-"(01;_;;,@;&@(\\\ - Define Code |AS 5100 ~ ‘
, -umi_.z = \\\\\\ 7777777 ie _ SNIP 2.05.03-84%
Crgag T Section Type | 5p 35.13330.20M
N - Temperature Gr{JTG DB0-2015

IRC:6-2017 Deck concrete surface
O Positive AASHTO LRFD 2020

T1 (20
0.47 T
hz | 200 mm + - *T(°C)
= _y (3
Deck concrete surface Ty =T0- 1200 )
04T T
+ -+ T(°C) t
5 - soffit within 8m of ground
0 - over water
y(mm)
T =T e
D W=T0- 550"
Soffit hIZ ‘ 0K “ Cancel l
1 5 - soffit within 8m of ground
T 0 - over water
y(mm)
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Moving Load Analysis

Movi ng Loqd Anq Iysis MIDAS CIVIL NX supports a diverse range of international moving load codes.

Furthermore, its horizontal vehicle load optimization feature automatically pinpoints

for Req I — Life Loqd Sim u Iqtions the elements experiencing the maximum horizontal force.

( Transverse Lane Optimization )

Lane Name HL-93TRK_C1
Traffic Lane Properties.

Start End

a : Eccentricity

Lane Width 3 m Existing Vehicle Location Additional Vehicle Locations Considered
Eccentricity 0 m (middle) (left-end &right-end)
Wheel Spacing 1.8 m

Centrifugal Force

Left Wheel of Vehicle
Moving Forward 05 w

Transverse Lane Optimization .
Moving Load Code

Allowable Width 2 m

AASHTO Standard / AASHTO LRFD / PENNDOT
Canada / BS / EUROCODE / Australia / Poland

Vehicular Load Distribution

© Lane Element Cross Beam
N Russia / South Africa / Korea | KSCE-LSDI5
China / India / Taiwan / Transverse
=
Skew

Start |0 $| End [0 £/ [deg]

Moving Direction
Forward Backward © Both
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Construction Stage Analysis

Construction Stqge Anq IYSiS MIDAS CIVIL NX supports the analysis of complex structural behavior during construction

and after completion, considering the time-dependent properties of materials.

Co n sid e ri n g t h e Ti m e De pe n d e nce It visualizes and provides structural systems for each stage of construction.

Construction Stage Analysis Reflecting Time-Dependent
Material Properties and Pretensioning Forces

OSSN  Crecp Shrinkage

Name Cs0 Code | CEB-FIP(1990) v
CEB-FIP(1990)

KDS-2016 / KCI-USDI2 / KSCE 2010
Y Tr P e o Korean Standard / CEB-FIP(2010)
Cniommt ity CEB-FIP(1990) / CEB-FIP(1978)
Relative Humidity of ambient environment (40 - 99) : 55 [
s ACI [ PCA | Combined (ACI & PCA)
Notional size of member 0.2218 m
- B — ; JAPAN(JSCE2012) / JAPAN(JSCE2007)

S Japanese Standard / JAPAN(JSCE)
Rapid Bardoning Righ sirangth camant () Chinese Standard / China (JTG D62-2004)
O Nirmal o raeid haraning cemeny (b R) China (JTG3362-2018) / ASSHTO
Slowly hardening cement (SL) INDIA(IRC:18-2000) / European
Age of concrete at the beginning of shrinkage. 3 | day AS 5100.5-2017 | AS 5100.5-2016

AS & RTA 5100.5-2011 / AS 3600-2009
NZ Bridge(SP/M/022) / INDIA(IRC:112-2011)

Russian / User Defined

e Comp. Strength
:: = s T i KDS-2016 / KCI-USDI2 / Korean Standard
ocue - ACI [ CEB-FIP(2010) / CEB-FIP(1990)
Development of Suengin il ohzagi / Jopon(Hydrotion)

Code [GEBP(1980) =
et 35000
|CEB-FIP(2010)

w0 20000

% [Ohzagi

DR (RC:16-2000) 2500,

Japan(Elastic) / INDIA(IRC:18-2000)
European / AS 5100.5-2017

AS 5100.5-2016 | AS & RTA 5100.5-2011
AS 3600-2009 / INDIA(IRC:112-2011)
Russian / GILBERT AND RANZI

an cfewr
at the o/ CEB-FIP(1978) 20000
45 510052017
4000145 5100.5.2016 15000+
comen|SRIA 5105201 o,
a5
N.R

INDIARC112-201) 5000

02460610 1 1o
Tize (day)

s
- ] —
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Pre-Stressed Concrete Analysis

PSC Bridge Anq IYSiS & Desig n PSC bridge design integrated solution provides everything needed for PSC bridge design,

including efficient modeling functions, analysis results, and cross-sectional strength review

Integ rqted SOI ution for various types of PSC bridges.

Division Tolerance | 0009144 | m
Section _ Reinforcement

Girder Name  Girder v u Span Information 300 n
Typicel Section | 2: Span 4 | Copy the Current Section Information to Other Girders,.
T T e
ReL | Distance [Dimension| Cune | ¢, | Sym Piane
Line (m) (m) Type. Distance(m)
] ) R T S ) X
FiEs B ) : 0 6
3]

{10

) "
BICIOTETFIGIN 4|4 KIRTMIATO

s

3 2 Floxure dosign for a saction
@ W lomenDincion + Pose
o

£3

®

&

03

03

Gl

£}

o

)

P - -8
sosreasenars o [ ] g o OMesingt [ Ju | @oem v ara
No. | ama =7 | T Horiz, onsexen) (00000 "
1 o e o T
R morme [L >
izl :
] o feon) e | =
[spen [t 1 ¢ | [
DI e =
[oocre] &
== 3
‘ e ( Design Report )
- S
= (m) | Begin Middie End
[span [t ™ [ o1 [ h2 [ w2 2| ©
1 - | 1098 03 o[ 0ss| 03[ o o
b=

( Tendon Template ) ( PSC Beam Stresses )
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Seismic Nonlinear Analysis

Pushover Analysis

Pushover analysis function enables evaluation by comparing the structural resistance

capacity and the required seismic response after yielding, taking into account the material's
non-linear characteristics.

ncrement Steps (nstep)
[JConsicer Poetafect

EAuse it Losd [Noniinear Analysis for il Losd

] Cumuitive Reacton by it Losd

Losd Control

Control Opton
Globs

M. Transisionsl Disi

O vaster Node

Max Displacement

"o L1 G

K st

( P-Delta Effect ) ( Nonlinear Hinge Properties ) ( Capacity Spectrum Method)

+ Load Control and Displacement Control « Providing Various Forms of

Design Spectrum  [AASHTO-LRFDBIN(2012) A - Consideration of Gravity Load Effects Capacity Curves

IBC2000(ASCET-98) + Support for Various Load Patterns - Offering Spectra According to

So"im“ E;C%Ei% (Mogg Shape / Static Load / Uniform Acc.) Each Design Standard ,
B wiczne . Provwdmg Multi-Linear Hinge Types and . Se.lsmlc Performance Evoluonon

ek Croung aceEuToC0de-8(1286) Design FEMA Hinge Types Using Performance Points
castitent (=G e e - Checking Analysis Results Step by Step in
SRR N reaiaron2000) Pushover Analysis(Hinge Distribution,
Spectl dccelorelconag 1 00030 Displacement, Member Forces, Stresses)

China(GBJ11-87)

China(GES0111-2006)
China(G850011-2001)

China Shanghai(DG J08-8-2003)
Taiwan(2022)

TaiwanBrg(98)

Taiwangrg(89) Horizontal
TaiwanBrg(89) Vertical
DPWH-LRFD BSDS(2013)

AS 5100.2(2017)

151893(2002)

IRC:SP114-2018
Japan(Arch.2000)
Japan(Bridge2002)

China(JTG/T 2231-01-2020)
Chinal ITG/T B07-01-20081 =

Response Modific|

Max, Period

(Vorious Design Speotrum)

Seismic Nonlinear Analysis

Boundary Nonlinear
Time History Analysis

Dynamic boundary nonlinear analysis can be used for detailed analysis of
bridge structures, considering the nonlinearity of separation devices and seismic
isolation devices.

Various types of nonlinear
connection elements

or Properties

Nonlinear Properties. No

i o Stitness (0 2890000 |
it oo Frctonsl Costicient,Siow (us) 003
- Structural analysis capabilties e
including nonlinear connection a0 EpOanEa) 2 Rete Peraneter () 350 sec/n
elements Hystortic Loop Parameter ) |05 Saiihas LI T
- Structural/Behavior analysis using Hysteretc Loop Paraneter &) 05 el B
Hysterst Loop Paremetsr(®) |05
spring elements with nonlinear sl ueonel L peiblend sapns b sbiei
properties
+ Various dampers and base isolators

provided
- Input of static loads in the form of
dynamic loads

Hysteretic System \‘ (Friction Pendulum System Isolctor)

Analysis of base isolators and damping devices

- Simultaneous consideration of base isolators, bearing elements,
and inelastic elements

- Nonlinear time history analysis using the nonlinear direct integration
method

- Improved convergence performance using the Runge-Kutta Method
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Seismic Nonlinear Analysis

Inelastic Nonlinear
Time History Analysis

Inelastic time history analysis is a function that predicts the inelastic behavior of structural members
and assesses the seismic response of the structure using a hysteresis model that simplifies
the members' nonlinear characteristics.

( P-M Interaction Curves )

Xaun [0
Sy Vs [s5

SPoTote (e )

Various Nonlinear Hinge Type Models Various Nonlinear Hinge Type Models

+ Elastic Hinge Models
- Lumped Type / Distributed Type Spring Type / Truss Type Hinge
+ History-dependent Behavior Models of Nonlinear Hinges
- Uni-axial / Multi- axial / Skeleton / Fiber | Displacement Hardening Type
Bilinear / Trilinear / Clough / Takeda / SUP, and 23 other models
+ Nonlinear Material Models for Concrete
- Kent & Prak / Japanese Concrete Standard Specifications/ Japanese Road
and Bridge Specifications /Nagoya Institute of Technology / Trilinear Concrete
| Chinese Concrete Specifications (6B50010-02) / Mander
+ Nonlinear Material Models for Steel
- Menegotto-Pinto / Bilinear / Trilinear Steel /| Asymmetrical Bilinear / Park

- Limitation of nonlinear hinge models eliminated, which are based on
experience such as pushover analysis, seismic analysis, etc.

- Change in axial forces accurately reflected through fiber models in
structures whose axial forces change significantly

- Accurate representations of confinement effects of tie reinforcing steel,
crashing and cracking in concrete members and tensile yielding
in steel members under nonlinear analysis

suas

( Damaged Section Check )
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Advanced Analysis Standards

Heat of Hydration Analysis

Consideration of Analytical Variables for Crack Index Calculation

reep Function Data Type. Graph Optons
O Creep Coefficient

Strinkage Susin

StatLosding (10 oay
Endloxting (10000 | Day

Num.of Steps |24

e ol ——
= .

Reactive velocity coefficient(a) 30 / ——
T

oo N i

Temperawre [i0
Cement content
o i3] s

© 2 4 & ® 1012 1& 16 1s 20 22 26 26 28
Time (day)

- Defining Heat Generation Properties of Cement with Consideration of k and a Values

+ Defining Strength Development Functions for Various Types of Cement
Considering a and b Values

- Providing Creep/Shrinkage and Strength Development Database with Embedded
Heat Generation Functions

* Variation of Ambient Temperature and Convective Coefficients Over Time

- Application of Various Convective Coefficients Considering the Presence, Type,
Thickness, Generation Method

Verification of Various Analytical Results Considering Pile Driving Stages

- Consideration of Pipe Cooling for Crack Reduction

- Temperature Regulation When Using an Ice Plant by Entering Initial Temperatures
for Each Construction Stage

Advanced Analysis Standards

Material Nonlinear Analysis

von Mises yield sutace

Diverse Carbonaceous Material Models

/.Hydmmucim
‘mm p——
o + Analysis of the Response Effects of Yield Characteristics in
' Steel and Yield and Cracking Characteristics in Concrete
Materials
Ductile Material Brittle Material . Indlgotpn of Ylgldlng in Integration Points for Examination
of Yielding Region
- Consideration of Definition of Yield Strain and Expansion and
Displacement Changes in Yield Surface
-+ Checking of Analysis Results by Yield Point Location with
Consideration of Load Steps

Simultaneous Consideration of
Geometric and Material Nonlinearity in Analysis

+ Implementation of Material Nonlinearity for High Strain Shell
Elements using a Layered Approach for Thickness-Direction
Stress Integration

* Providing High-Quality Analysis Convergence with Consider-

Simultaneous Consideration of a~L ation of Large Displacement and Large Rotation

Geometric and Material Nonlinearity ~ - Concurrent Analysis of Material Nonlinearity and Geometric

Nonlinearity for Detailed Analysis of Steel Structures

Advanced Analysis Standards

Large Displacement Analysis

T Providing various methods for calculating
R WA . cer e .
nonlinear equilibrium equations
) 2= q q
i, 4 = - In the case of general analysis, applying the load control
method, Newton-Raphson method
- Dislcoment e poud + For problems like Snap-Through or Snap-Back, applying
Aun= Un- st AE_‘ H
the displacement control method, Arch-Length method
Newton-Raphson Method Arch-Length Method

— Application of construction stage analysis
considering geometric nonlinearity for
cable-stayed bridges

- Applying the large displacement theory to special forms
of cable-supported structures or cable mesh structures
where significant deformations can occur

Displacement Results for Multi Function Mode
Construction Stages Considering
Geometric Nonlinearity
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Design

Trusted Civil Design Standard
in 120+ Countries

MIDAS CIVIL NX supports various Design Codes such as AASHTO, Eurocode for Reinforced
Concrete, Steel, Steel Ortho, SRC, Composite, PSC, etc. It is capable of generating design
review reports based on the reviewed.

RC Beam and Column Design

+ Automatic pier design contour with simple and detail reports

+ Build-in DB column sections with the capability of designing
General cross sections

+ P-M and 3D P-M-M interaction images with details

General Section DB Section 3-D P-M Curve
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Design

Tru sted Civil Desig n Stq ndq rd MIDAS CIVIL NX supports various Design Codes such as AASHTO, Eurocode for Reinforced

Concrete, Steel, Steel Ortho, SRC, Composite, PSC, etc. It is capable of generating design

in ]20 + Cou ntries review reports based on the reviewed.

- Composite girder check as per Eurocode, AASHTO LRFD, and

- Analysis/design that reflects the equivalent cross-
Steel Composite Design other design specifications PSC Composite Design sectional properties considering numerous rebars
+ Constructability, strength, service, and fatigue limit checks and tendons
+ Excel format calculation report, spreadsheet format table, « Design incorporating slab rebar stiffness during
and design result diagram

stage-wise analysis of composite sections

Composite action with
construction stage analysis

Main Girder Stiffener shear Connector | Cross Frame /

Design
Check Check Check Bracing Check

Report
Composite action with
long-tern elastic modulus for concrete

[AASHTO-LRFD17
|AASHTO-LRFD16
|AASHTO-LRFD12
|AASHTO-LRFDO7

Mo =SR2 W

R

ICSA-56-19
[CSA-S6-14

IAS 5100.6:2017
IKSCE-LSD15
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Positive/Negative Flexure

Flexure/Shear/Torsional Design Report
Detailed Steel Code Check Report
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PSC Bridge Design

analysis models

Section Strain ConcrotoStross.

Auto generation of transverse analysis models through global

Transverse analysis model generation wizard & auto generation of
loading and boundary conditions

Automatic checks for bending strengths, shear strength and torsional
strength for Eurocode, AASHTO LRFD and other design codes
Comprehensive design calculation report in Excel format

=H/2
ion Height)

General Section Designer

Flexure Design

EFEFEEECER

FEFEEET]

Shear Design

e EFEFE R R EEE R e )

Torsional Design

Safety checks for any irregular RC, steel, composite section. Define properties of any irregular
cross-section and calculation of section

Mander model to define nonlinear properties to concrete
Generation of P-M, P-My-Mz, M-M interaction curves as per Eurocode, AASHTO LRFD
Calculation of section capacity (in flexure) and safety ratio based on member forces
Generation of moment-curvature curve
Plot of stress contour for all the cross-sections: Uncracked elastic stress & Cracked elastic stress
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SUCCESSFUL
PROJECTS OF
MIDAS SOLUTIONS

. . f 1915 Canakkale Bridge A X LZ connel Bridge
Special Bridge (rarkive " = ngko A 711 United kingdom

== The New Bayonne
(usa)

Conventional Bridge

+ Box Culvert

+ Girder Bridge

+ Integral Bridge

+ Pedestrian Overpass
+ PSC Box Bridge

+ Steel Bridge

* Railway Bridge




Bridging Borders,
Connecting Solutions

MIDAS IT, a premier software company
focused on engineering, extends its
global reach through a team of
technical experts and a network of 9
branches and 10 distributors,
exporting software to more thaf' 110
countries.
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