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DESCRIPTION

Introduction

In current most widely used practice for structural design, an analysis is carried out to
determine forces and moments of all members in a frame under external loads. The
resistance of the members is then determirsaguthe formulae in design codes and

compared with these moments and forces due to factored loads. When the resistance is

larger than the applieibrces andnoments, the structure is deemed to be adequately
safe. This process is illustratedrigure 11.

Nonlinear Analysidor Simple
Idealized Individual Members

"

Linear Analysis

A 4

i Output of Member
'| Forces and Moments

Development of Design Rules

Individual Member Capacity| |
Check “

Figure 11  Conventional Design Procedure

In this conventional process, the analysis is linear, but the actual behaviour of the
structure is notlinear and buckling occurs beforeaching the squash or yield load.
Many realistic effects such as buckling and material yese not considered in
analysis. The checking of buckling strength of members by design formulae is carried
out at a latter and independent stage using thgmeside formulae. These two steps
are separated but, buckling, instability and seemmigr effects influence the stiffness
and thus the force and moment distribution in the whole structural system. The linear
analysis program is therefore incorrect inclwand moment computation. Furthermore,
error due tothe effective length assumption used in design cadakes the final
design output unreliable and inaccurate.

For slender members and most steel or metal structures, instability or -eedend
effects will amplify the stress calculated from a linear analys® that the
conventional method is either uneconomicaéwrceeding theadequate safety margin.
Various design codese.q. Eurocode3 [2005], AISC-LRFD [2010] and CoPHK
[2011]) require the desigmeo include the D effect or stability check in the analysis
and design when the simplified formulae in codes cannot cover the effects.

AAdvanced analysiso is a new desi-gder met
and seconarder or buckling #ects are included, together with the characteristics of
realistic structures, so that section capacity cleckresented belois adequate for
strength design.

h o
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P, M+PD Pd) M, +PD Pd) . ,

b A M, M. (1.1)
where
(09] Displacement due to sway of the frame measured at nodes
V] Displacement due to member curvature or bowing, measured along a member
P Axial force in member
A Cross sectional area
Py Design strength
Mg  Momentcapacityabout principaly-axis

Mc;  Moment capacityabout principak-axis
My External moments about principglaxis
M, External moments about principabxs

| Section capacity factor. if >1, member fails in section capacity check.

The method has been statedBarocode3 (2006), AISCGLRFD (2010) and CoPHK

(2011) and weltresearched (Chen and Chan 1995ing this more rigorous approach,

we can directly compute the applied sectional moments, forces or their resulting stress
due to factored loads and compare against the structural resiskamoing so, we can

then skip the complex and unreliable process of checking individual member buckling
strength based on simplified boundary and loading conditions. This beitagsp is
summarised ifrigure 12.

Secondorder Nonlinear Analysis
With allowance for design code requirements

A 4
Section Capacity Check

Figure 12  Nonlinear Analysis Design Procedure

This program is aimed for this type of secarder nonlinear analysis and the design

meeting the code requirement for strength and stability design. When using tiee plas
modulus in input sectional properties, it follows the most widely used

Af ipladichi nge design concepto that the desig
the formation of the first plastic hinge. When the elastic modulus is used for input
sectional properties, the analysis becomes an elastic analysis and design. The effect of
effective length is automatically and accurately considered in the computer program

and need not be assumed asthe Pa n dpt memént si mul ating the
is automatically determined from the buckling analysis of the frame. In reality, in many
practcal situations, the effective length can hardly be determined (For example, the
effective length of scaffoldingdlomesand many types of steel frames). The use of the

linear analysis computer programs may be dangerous in actual design.
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More details aboutonlinear analysis can be found in the papers and book by Chan and
Chui (2000), and Chan (2001).

For design purpose, the present program adopt&uhecode3 2005 and theCoPHK
(2011) design approaches where the initial imperfectioob&ined from Tal@ 5.1 in

the Eurocode3 (2005) and Table 6.1 in tle®BK (20L1). For design of coldormed

and weldedsections, the initial imperfection is amplified to simulate the effects of
residual stress.

This program contains conventional beaolumn shelland cab¢ elements.

1.2 Features ofNIDA

The present progranlNIDA, is theninth commercial version for neimear analysis
and combined design and analysigrafng cableand shell structures

At the moment of preparing this manudlDA contains the lineaanalyss, geometric
and material nofinear static and dynamic analysisesponse spectrum analysis,
eigenvalue budkng and vibration analysisf framedand shelktructures.

Special features contain secemdier RD-d analysis with considerations both of glbba
and local initial imperfectionsemtrigid connectionsload and construction sequences
and cable structures.

The theory of the program can be found in Chan and Zhou (1995), Chan and Chui
(2000) and Chan (2001). For nbinear solution method, Chan @®) should be

referredto. The program follows the concept associated with the ultimate limit state
design code -plasteghh ngkee #Hfmrst | oad criteric
(1990), BS5950 (1992000) Eurocode3 (2005) AISC-LRFD (2010),and CoPHK

(2011)

1.3 Important Disclaimer

Considerable care has been taken to ensure the accuracy of the program. Nevertheless,
responsibility for the use of the program rests with the user and the authors will not be
responsible for any kind of damage caused byube or misuse of the computer
program.

1.4  Program Limitations

The progranchecks the laterabrsional bucklingof a beam using the code effective
length methodn which the effective length for beams can be easily assumed using
code formulae whereas thefasftive length for columns is verynuch more
complicated to assum@lso, thelocal plate bucklingvill be checked by the effective
strength method. The effects of eccentric connection in unsymmetrical sections like
angle and channel are ignoreddefaultand need to be considered manually if these
effects aresignificant

1.5 Assumptions
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The analysis program is based on the seanddr nonrlinear elasticand plastic
displacement based stiffness method of analysis. The right hand rule is assumed as the
signconvention for the whole computer program.

1.6  Copyright

The computer program NIDA is proprietary and copyrighted products. Worldwide
rights of ownership rest with Professor S.L. Chan. Unlicensed use of the program or
reproduction of the documentation in afgym, without prior written authorization
from Professor S.L. Chan is explicitly prohibited.

Several trademarks and registered trademarks have been introduced in this manual as
follows:

Windows, Excel, AccessTrademark of Microsoft Corporation

AutoCAD : Registered Trademark of Autodesk, Inc.

SAP2000, ETABS Registered Trademark of Computer and Structure, Inc.
STAAD: Registered Trademark of Bentley.

1.7 Installation of NIDA

The program can be used in Windows 9x, Windows 2000, WindowsVWAidows
VistaandWindows 7compatible.

The package available to you will containrmanual,a USB key for protection of the
version of your own program andzi.

Insert the compact disc to your computer and automatically the program, NIDA, is
installed inside a directoryou prefer. Alternatively, you can install the program by
activatinginstall.exein the CD directory. During the installation process,erjuires
thedirectory, user name and company nar@ick appropriatéuttors until the whole
installation process isompleted which is indicated by a message on screen.

After installation of NIDA, you need to install the key driver for standalone version
and the server of network version. For network version, the client computer need a
system variable ifiEnvironment Vaiable named a?NSP_HOST with the value of
IP_addres®f the serverFor nore detailsthe documeniiNIDA Installationi Step by

ste can be referred to.
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2.

GETTING STARTED

This chapterincludes different kinds of NIDA commands, providing a demonsinati
for the general process computer modetreationby NIDA.

Start a model by clicking théile > Newcommand to access theew Model form

Add structural objects from one of the built NIDA templatesby clicking the
File>New Model from Templates See New Model from Templatefor detaiked
information.

Set theunits and degregof freedom of the modddy clicking theAnalysis> Analysis&
Design Parameters Setting

Use the commands availabfethe Constructgroupto define Material Frame Section
Shell Section LoadCase, CombinedLoadCase CombinedMemberandGroupand to
createNode Member Spring element Floor andArea

Use theEdit commands to modify thgeometic propertesof the model. There are two
special commanddesh and Split membgproviding certainoperatiors. The Edit >
Meshcommands used to mesh theeas, floors and shells. Tikglit > Split members
commandcan be used to bredke member at intersections with selected members or
selected Nodes.

Use theGr-Assign commands to assign rala propertiesto the model,i.e. the
properties for themembes (e.g. Section End conditior), nodes (e.g. Boundary
condition Nodal spring, shells , floors and areas, and to assign different sype
loading(e.g.Member LoadsNodal LoadsandFloor Pressurge

If you want to read the inpdile of the model in textormat you can use th&€ools >
Show DataFile command You can directly edit and then save the data file. Please
re-open the data file so that your change can be taken effect.

Use theAnalysis> Set Analysis Casé to define and modifyhe analysis cases

Use theAnalysis> Analysis& Design Parameters Setti@gto select thesteel design
Code, determinate the floor stiffness, and direction of Grawvityso on

The currentmodel can be run by clickingnalysis >Run. Severalindividual modes
can be rursimultaneoushpy clicking Analysis>Run a Batch Fils.

The deformedshapewill be displayed automatically after the analysis is comptete
The animation of the deformed shapemode shape can be p&d/by clicking the
Play button in thePostbar. The cycle and speed of animation carsjiecifiedin the
animation option bottom.

To view the result, click thBostcommand to display analysis results on your model.
The Nodal Reaction Load Deflection Curve/ReactipiMember StatisticsBending
Moment/Shear Diagrarand Shell Resultanbe generated and displayea screen by
applyingcorrespondindunctions

Alternatively, use th€®ostShow Result Fileto show analysis results in text file.
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Graphical User Interface

3. GRAPHICAL USER INTERFACE

3.1 Main Screen

MenuBar

[ Nida - [SH_HINGED CYLINDRICAL SHELL] i \ ‘ ‘ [E=S =)
5| ;Fle_ﬁ'lt Select  View  Construct  Gr-Agsign ‘Anm;l_'
El‘] =& o S ?{1 oy @ 30 = (] D’ T2 & 17 | Eﬁ |
Wrilgm s e le + o = [ =] ' Cycle 73/ 180 Load Factor: [0.4314 | b |m EENS
@ Properties ax
Q . e AT RS
V) Standard Bar View Bar =g SH_HINGED CYLIN »
1 3 Materials
2 POStBar -3 Frame Sections| =

Propertiesvindow———¢ . = s.cisections

-3 Load Cases
-4 Combined Loar

- 9—DrawBar |G -
P|0t Zone Detals X
Attributes =

Itern Type g
Mo, 18
¢——SnapBar Detailswindow————$sect . e

Area p
Model S
StatusBar N‘L " -

Output Zone
|-
Rﬁdy Ana. Case: LZ.7mm THE Onit: KN, mm

3.2 Menu Bar

[Eile Edit  Select  Wiew  Constructk  Gr-Assign Analysis  Post Tools  Window uelp]

The Menu Barprovides the mostcommonlyused functios in NIDA. The details of
eachoperationareprovidedin MenusChapter.

3.3 Standard Bar
O=H =

The Standard Baitincludes shortcuts of certain functions (e.blew Project, Open
Pr oj e ct)avadeinehe Menu bafor the ease of structure construction

3.4  Plot Zone
The drawing area visualizes the overall structure to the user. It mainly shows:

- the position ohodes,

- how objectsare connected,

- the directiorand magnitudef loadings,

- the direcion of memberocalaxis, and

- the presence of tH®undaryconditiors, end releases, etc
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35 View Bar
HEQ [Bo Fove| ks L |wizkEse

The view barprovides shortcuts to viewcertain properties of the model easily
including:

- Fitto Screen

- Zoom In

- Zoon Out

- Set 2D or 3D View

- PerspectivéMode

- Extrude View

- Show Selection Only

- Visible/Invisible

- Set Visibility of Loadings

- Show Boundary Condition

- Show Nodal Spring

- ShowMomentRelease iry-direction
- ShowMomentRelease irz-direction
- Show Global Axs

- ShowMemberLocal Axis

3.6 Draw Bar
ey

i

»ta
Gj-
i
D.i-
Thedraw barprovides shortcuts tareatecertainobjects easilyincluding:

- Add Member

- Add Spring Element
- Add Floor Element
- Add Shell Element

- Add AreaObiject

3.7 Snap Bar

The snap baprovidesshortcuts to selecertainobjects easilyincluding:

- Snap Node
- Snap Member
- Select by intersecting curve
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- Select by intersecting line

3.8 Post Bar
[ﬁn@mﬁ,.a_c.g.ﬁ_m B [ 'CycIeTSHBU]

(Load Factor: [0.4314 | » [m]|ER | & *= %)

Thepost bamprovidesshortcuts of to showertainanalysis resusteasily, including:

- Show Undeformed and Deformed Shape
- Show Undeformed Shape

- Show Deformed Shape

- DisplayScale

- Show Section Capacity Factor Statistics
- Show Load Deflection Curve/Reaction

- Show Member Statistics

- Show Nodal Displacements/Reactions

- Show Bending Momefhear Diagram

- Section Capacity Color

- Show Nodal Displacement

- Show Shell Nodal Stress

- Select Andysis Case

- Select Load Cycle

- Play Animation

- Stop Animation

- Animation Optiors

- To ExportSummary ofAnalysis Result

- To Export Statistic®f Analysis Results

- Export Eigerbuckling Load Factors

3.9  Properties Window

o TR R
g SH_HINGED CYLINDRICAL SHEL

- Shell Sections
127

o, 635

-5 Load Cases

-.i Combined Load Cases
-3 Groups

- Advanced Groups

4 | m 3

In the top of the propertiesindow, thereis also a toolbanamedi A d d
to add the following objects to thelDA project

Bar o.

t
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- Nodes

- Members

- Sections

- LoadCases

- Loadings

- BoundaryConditions

The Properties Window gives a systematic view of the project. It shows the main
components of thstructure in format of a tree.

The topmost level is the project name.
The components aesecond level are :

- Materials

- FrameSections

- Shell Sections

- LoadCases

- Combined Load Cases
- Groups

- Advanced Groups

3.10 Details Window

Details o x
Attributes Values
em Type Section \
| Name CHS508.0:12.5
Mo, 1
Material 5355
B 508.000
Tf 12.500
Areald) 1.950e+004

Secend Moment(ly) 5.980e+008
Second Mamenti(lz) 5.980e+008
Tarsional Constant())  1.200e+009
Elastic Modulus(Zy) 2.350e+006
Elastic Modulus{Zz) 2.350e+006
Plastic Modulus(Sy) 3.070e+006
Plastic Modulus(5z) 3.070e+006
Radius of Gyration(Ry) 1.750e+002
Radius of Gyration(Rz) 1.750e+002
MNumber of Members 0

N /

The Details Window gives furer details about the components of the project. When
the user clicks on angbjectof the project, its own attributesill be availablein this
window immediatelyproviding aquick view to the user.

3.11 Status Bar

“l Mode 3 Member Ana. Caze: LC1 Unit : kM, m ¥Z Plane (X=0.0000)
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The status bashowsthe following items:

- Thenumber of objectselected or the status information about what the program is
doing currently

- Theactivatedanalysiscase

- The current units

- The information of 3D view or 2D view
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4.

4.1

4.1.1

4.1.2

MENUS

File

New

Click the File > New command to start a new modé&nter the project title in the
window shown below.

Select the force unit, length unit, and direction of gravity.

Shortcut: Toolbar: [ Keys : Ctrl+N
[ Mew Project @1
Title:
Gravity Direction: R -
Force Unit Length Unit
N (" kof " mm * m
{* kN " tonf " cm
QK Cancel

New Model from Templates
Click theFile > New Model from Template®mmand to start a new model

The emplats contain a number of common structural forms to adbistuser to
prepae a data file quickly. The list of the structural forms viaé displayedn the next
page

In current versionthere araypical frame structural formseveral shell typetsictures
as well as some extrude secti@vwsilable forselection

Click the one preferred and input necessary parameters, the structure will then appear

onthescreen.
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—
e

Force Unit———— Length Unt—————— |
|7 N  kof |7 " mm * m

 tonf " om

General | Shell | Extrude Sections |

a
E

Force Unit——— ~Length Unit
(ol  kaf " mm
]  tonf  om

General Shell |Ex'trude Sections |

|2

it

Templates

Force Unit——— —Length Unit
|7 N  kof |7 " mm

 tonf o

General | Shell Extrude Sections |

TOCL

4.1.3 Add from Templates

Click theFile > Addfrom Templatesommand taadd a temgte model to the model
beingcorstruced
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4.1.4

4.1.5

4.1.6

Coordinates of Insertion Point

cx | cy 0

General | Shell

R AVAVAYAR =00

Input coordinates of insertion pointlick a templatepreferred and input necessary
parameters, the structure will then appear on screen.

Open

Click theFile > Opencommand to open an existing NIDdata file ¢.dat) Select the
direcory where theNIDA file is located.The project will be loaded and the structure
will be shownon the screen

Shortcut: Toolbar: = Keys : Ctrl+O

Close
Click the File > Closecommando close theurrent project

Save
Click theFile > Savecommand to savaNIDA model.

NIDA will provide afile path and name for a new model. If the mduet beersaved
before, NIDA will save the file with the same filename in the same location, and the
previous file will beautomaticallyoverwritten.

Oncet here has been a change in data ifil e,
the Window Titlebefore saving

After saving, the asterisk A*0 sign wil/l
Shortcut: Toolbar: [E Keys : Citrl+S
"# Nida - [Save *] | 35 Nida - [Save] [
5] File Edit Select View B File Edit Select View
D= 3 == K
Once there has been a chang¢ Af t er saving,
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4.1.7

4.1.8

4.1.9

data file, there will be an asteri§ sign will hide until the project i
A*0 sign s hownchanged again.
Title before saving.

Note: The modelwill be savd automatically whenhte analysis is rumnng.

Save as
Click theFile > SaveAscommand to saviéne current projedb a newlocation

Import DXF

Click the File > Import DXF command to import an AutoCAD generated file, with a
A.dxfo extension usuallyOnly nodal coordinates drconnectivity can be importeBor
sake of convenience, sections are exported/imported as layers.

Noted thatthe imported file must bdurther modified before NIDA carproducean
analysis.

Import STAAD

Click theFile > Import STAADcommand to import aBTAAD generated file, with a
fi.stdo extension.

Noted thatthe imported file must be further modified before NIDA can prodane
analysis.

4.1.10 Import E TABS (*.mdb)

Click theFile > Import ETABS(*.mdb) command to import aTABS generated file,
with af.mdbo extension.

Noted thatthe imported file must be further modified before NIDA can prodane
analysis.

4.1.11 Import SAP2000(*.mdb)

Click the File > Import SAP2000(*.mdb) command to import &AP2000generated
file, mdbot e xa emsi on.

Noted thatthe imported file must be further modified before NIDA can prodace
analysis.

4.1.12 Export DXF

Click the File > Export DXF command to exporan AutoCAD generated filavith a
A.dxfo extension usuallyOnly nodal coordinates and connectivity can be exported.
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4.1.13 Export BM P

Click theFile > Export BMP command to export Bitmapgenerated file with &dmpo
extension usually.

4.1.14 Print

Click the File > Print to enterthe printer setting page to select the printer, specify the
range of pages to be printed, the number of copied,set the page size, orientation
and output format.

Shortcut: Toolbar: & Keys : Ctrl+P

4.1.15 Print Preview

Click the File > Print Previewto show the document which would appear when
printed.The print preview window wilappear and replace the maimdow when you
select this comman&iew one or two pages at the same time, zoom in or zoom out the
document, and start the print job.

4.1.16 Print Setup

Click the File > Print Setupto set the color, font, size and datéormation, and to
select the inform&in which is required to be included such as the company name,
section and material information.

4.1.17 Exit
Click theFile > Exit to quit the progranNIDA.
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4.2  Edit
4.2.1 Undo
Click theEdit >Undocommand tacancel lasbperationin model processing
Shortcut: Todbar : «3 Keys : Ctrl+Z
4.2.2 Redo
Click theEdit > Red command to restore last action in model processing.
Shortcut: Toolbar: cu Keys : Ctrl+Y
4.2.3 Cut
Click theEdit > Cutcommand tecut the selectedbjecs from thecurrentmodel
Shortcut: Toolbar: % Keys : Ctrl+X
4.2.4 Copy

Click the Edit > Copy command to copy the selected obggciodes, members, shells,
floors, areag ) to the current model.

Shortcut: Toolbar : Keys : Ctrl+C
4.2.5 Paste

Click the Edit > Pastecommand to paste the selected olgjexthe current model.

Shortcut: Toolbar: g Keys : Ctrl+V

There arel methods tgastenew objectsLinear, Mirror , Radial and Along Path

() Radial ) Along Path

Increment Mum. of Inc.
Incx: 0
Incy 0

Incz: 0
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Enterthe number of incremés, incremerd along X, Y and Zaxes. And then, click
OK button the newstructural objects such asdes, membes, and sheb will be
shownon the screen

1 Mirror

() Linear @ () Radial ) Along Path

About

@ ¥-YPlane () X-ZPlane () Y-ZPlane

at Z-Coordinate . 0

Select the XY, X-Z or Y-Z plane, and then input tle@ordinate othe corresponding
axis Click OK button andthe new structural objects such as rsydaembes, and
shels will be shown on the screen.

1 Radial

() Linear () Mirrar [ ) Along Path

Rotate about
@) X-Axis
) Y-Axis

Increment

Angle: 0

Mumber:

0 Z-Muis

The increment anglis positive forclockwise Click OK button andhe new structural
objects such as noglenembes, and shel will be shown on the screen.

1 Along Path

() Linear () Mirror

Path (2 Modes) : 233

Increment

Distance - | Mumber: 1
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Pick up two nodes as a patput into the incremeat distance, clickOK buttonand the
new structural objects such as ngdeembes, and shel will be shown on the screen.

4.2.6 Paste Special

Click the Edit > Paste spcial command to paste the selecteatles, membes, floors,
shelk or all object from Text/MS Excel fileotherNIDA modelto the currenNIDA
one

1694 Nodes pasted
3184 Members pasted
1520 Floors pasted

0 Shell pasted

The number of objects pasted would be listed.

4.2.7 Delete
Click the Edit > Deletecommand to delete the seed object from the current model.

1 For Node Member Shell, Floor and Area
Selectnodes membersshells, floorsand/orareason the screen

Click the Edit > Deletecommandor press OEL > keyon the keyboard

1 For Material

Select onef the materialsfrom the Properties Window, right clickndchoose delete
or press DEL > keyon thekeyboard

M For Section

Select one othe sectionsfrom the Properties WindowPress £EL> key on the
keyboard then choos®eleteMembers or iIMove Members to otheBectiorD, seethe
options aelow.
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) Move Members to other section

SH5160x6.3~

[ Cancel

Pres9OK button.

1 For Load Case
Select one ofheload casefrom the Properties Window.

Press ®EL> key on the keyboardand then choosdiDelete Loading® or fiMove
Loadings to other Load Casaeethe options abelow

1 Move Loadings to Other Load Case
DL (0.4kPa+0.5kPa+0.8kPa)

[ Cancel

PressOK button.

1 For other objects (Group, Combined Load Case)

Selectthe objectsfrom the Properties Windowr on the screeand pess DEL > key
on the keyboard

4.2.8 MeshAreas

Click the Edit > Mesh Areascommand tomesh the selected area objects ishell
elements.
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Meszh Selected Areas Iﬁ
Delete Areas after Meshing
Mesh Method Shell Shape
© Advanced: @ Triangle
() Simple ) Quard
[ Size Control ... ] [ Merge Modes ... ]
[ Mesh ] ’ Close ]

Delete Objects after Meshingoption. The selectedreaobjects would be deleted
after meshing if this option is selected.

Mesh Method - Advanced option. A group ofhigh quality shell elemestwould be
createdby using this optionThis function is very useful for meshing the complex area
objects.

Mesh Method - Simple option. A group ofsimple shell elementwould becreated
by using this optionThis function is suitable for meshing the regular area objects.

Shell Shape- Triangle option. The shell elemestwith triangle shape would be
createdby clicking this option.

Shell Shape- Quard option. The shell elementgith quadrilateralshape would be
created by clicking this option.

Normally, the objects to be meshed should be asgitreshell section and mesh size.
If theuser forgets to do the assignment or wamimesh the objects with new meshing
parameters,lick SizeControl button to set meshing parametasbelow.

Set Meshing Parameters nl‘l : M

Parameters ]

Shell Section : [ 10mm THK -

() Mumber of Divisions of Edges 1

=

OK ] [ Cancel Apply
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Shell Sectionoption. Choose which kind of shell sectitmbe meshetb.

Length of Divisions option. Each edge of selectedobjects will be dividedinto
several parts by the assigned division length.

Number of Divisions of Edgesoption. Each edge ofelectedbjects will be divided
into N parts by the@ssignd number N.

After the appropriate optionare seleced the mesimg processcan be started by
clicking Meshbutton.

Mesh Areas(0),success(0),failed(D)
& l % Mesh Floors(1560), success(1560) failed(0)
Mesh Shells(0),success(0) failed(D)

Click OK buttonto return to the main window of Mesfihe detailed operation can be
checked by clicking the> button.

Click Mergebutton to merge duplicate nodbsfore meshing if needed
Merge Duplicate Nodes n * o ﬂ

Modes Distance Tolerance (mm): ﬂ

MNode Retention Priarity : INumber of Loading v]

[ Merge l [ Close I[Repor‘t}}]

More details can be referredterge Duplicate Nodes

4.2.9 Merge Areas
Click the Edit > MergeAreascommand tanergethe selected area(s) inboe

@ Areas

7118,132,133,134,136,137,138

) Merge into Area* 140

*MNote : Only the properties (e.g. Loading, Section)
of this Area will be kept after merging.

| Aoy |

To mergeAreasinto the big Area, the selectedAreas should beadjacent toArea*.
You may pick upareas on screen to inpAteas or Area*.
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Some Area(s) failed to be merged.

__I; To show the detail information?

Sometimesot all areas inputan be successfuliyjergeal into one You may clickYes
button of the popup dialog to get the information shawOutput Zone.
I IOll.ltput o x
Floor(679) -= Area(219)
Floor(680) -= Area(220)
Area(140,92,93,94,96,97.98.112,113.114,118,132,133,134,138) have been merged into Area(234).
Area(116) : The connection of the two Areas are too complicated. The Areas could not be merged.
Area(117) : The connection of the two Areas are too complicated. The Areas could not be merged.
(
(

Area(136) : The connection of the two Areas are too complicated. The Areas could not be merged.
Area(137) : The connection of the two Areas are too complicated. The Areas could not be merged.

] b

In more complicated casemore trials are requirafl the first merging operatiofails.

4.2.10 Divide Areas

Click the Edit > Divide Areascommand talivide the selected ar€s) into two parts by
members ofwo nodes.

When By Member(s)is active, only one selectestea can be divided bgelected
membes.

Divide Area(s)
By Members | By Two Nodes

Area: |50
Members: {19

WhenBy Two Nodesis active, several selected areas can be dividatébine linked
by two selected nodes.

Divide Areas)
By Two Nodes

MNodel1: 2537 MNode2: 2539

Areas to be divided

60l
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4.2.11 Drop Edge Nodes ofAreas

Click the Edit > Drop Edge Nodes of Areaommandto dropnodes (f any) of the

edges of the selectedeas.

Area(420)

Area(2732) -
Area(2741) - (7729, 7712, 7730, 7737, T747)->(771
Area(2765) - (7839, 7729, 7752, 7807, 7837)->(78
Area(3353) - (3865, 3810, 3812, 3813, 3866)->(3865, o
Area(3356) - (3866, 3613, 3814, 3818, 3867)-=(3866, 3813, 3
Area(3364) - (3839, 3621, 3824, 3832, 3841)->(3839, 3821, 3
Area(3395) - (3872, 3880, 3922, 3939, 3875)-=(3872, 3922, 3
Area(3401) - (3939, 3922, 3940, 3947, 3957)-»(3939, 3922, 3
Area(3423) : (4049, 3939, 3962, 4017, 4047)->(4049, 3939, 40:
Area(3454) : (4102, 4053, 4052, 4046, 4094)->(4102, 4053, 4046, 4094)
Area(3489) : (4309, 4270, 4176, 4148, 4150, 4299)->(4309, 4270, 4148, 4150, 4299)
Area(3530) : (4397, 4337, 4338, 4339, 4402)->(4397, 4337, 4339, 4402)

(7662, 7670, 7712, 7729, 7665)->(76

4.2.12 Trim/Extend Members

i
Extend,Trim Member(s) [
=N

[¥] Trim Reference Line :

Members to Be Modifed
1,234567851011,12,13,14,15,16,17,18,15,20,21,22 2 a“

2

Options
Enable Member Intersection
[ Split Reference Member
["] Member Distance Tolerance 0.0

[ Apply H Close

ke

Click the Edit > Trim/Extend Membersommandto modify membersby trimming or
extending them with theeferencdine which they arenot parallelto.

User needto input the reference line by seliect a member on screen. Further, user
needs to select members for trimming or extending or both.

Enable MemberIntersection

To enablesplitting referencemember atthe intersectionpoints ({f any) betweenthe

modified members and referencaember

Split ReferenceMember

If this option is active, the reference member will be split into two members at the

intersection point
Member DistanceTolerance

This indicates to split the referenceember only if the distance of two points
perpendiculdy between thenodified memberandreferencemember is less than the

[member distancelerancg.
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4.2.13 Split Members

Click the Edit > Split Memberscommand tosplit the selecteanembes into n equal
partsInfiOpt i onso, you can of f s ealongntemleriopeamber w
y or z directionto specify the member imperfection manuadlyto create a curved

member by several elements

F ~
Split Selected Members @

(@ Divide into 2 Parts
(") Break at Intersections with Selected Members

() Break at Intersections with Selected Modes

lgnore Free Modes

Dptions @
Shape
Osmgt O8O
Cffset
Direction : @ Local y-ais
) Local z-ads

Amplitude: 0.002

Mote: el is amplitude, L is member length
or span, R is radius {if any).

[ 0K ] ’ Cancel ]

e

You can break the memisat intersections with selected membersealectechodes

In Advancedsetting, the variable CHS, Teeand RHSsectiors can besimulated by a
number of memberwith a series of uniform section¥he parametsrof the sectiorat

two ends will be input and the section will be changed uniformly from the large section
toasmallone
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-

Split Selected Members

(") Break at Intersections with Selected Members
(7) Break at Intersections with Selected Nodes

lgnore Free Modes

Variable Section
Prefix of Section

Cancel

Advanced <<

) i,

Name: Vi | @IH ©CHS O Tee ()RHS
MNode1 Node2 v >
B

Blem)  30.77 Blem) 4185

Diem) 9268 Diem) 9118 I z
tflem)  3.20 fFiem)  3.20 s
twicm)  1.55 bwicm) 194 "%

4.2.14 Merge Duplicate Nodes

Click the Edit > Merge Duplicate Nodesommand tgoin thosenodeswith duplicate

properties

r ™
Merge Duplicated Modes ﬁ

Modes Distance Tolerance (mm). 1

Mode Retention Priority - ’

o ] (o]

ke

The NodesDistance Tolerancevalue according to theminimum size and the units of
the structure should be input before staytthis action After that, the noags whose

distances are less thEdodes Distance Tolerancwill bemergel to one.

The Node Retention Priority option will help to select the node to be remained

automatically.
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Modes Distance Tolerance (mm}.  0.01

Mode Retention Priority - [Number of Loading v]

| Close | | Report<= |

(481)-=427; F
(486)->440;

(428)->470;

(475)->472,

(471)-=474;

(473,477)-=476;

Click theReportbutton to show thdetails of thenodes mergedalready

4.2.15 Move Nodes

Click the Edit > Move Nodescommand tomove the slected nodegincluding the
objects connected to the nod&s}he new position

Shortcut: Toolbar : None Keys : Ctrl+M

1 By Increment

This optionis to move the selectedodes toa new positionby incremental coordinates
in X, Y andZ axes with respective to the original one

() Along Path

Increment

Incx:

Inc.Y:

Inc.Z:

1 Along Path
This option isto move the selected nodaleng a path defined by 2 nodes
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() By Increment

Path (2 Nodes) :

Increment

Distance: 0

Note: The connected objects by the nodes will be changed after this aperatio

4.2.16 Rotate Nodes

Click the Edit > Rotate Nodesommand to rotate the nodéscluding the objects
connected to the nodeslout X, Y or Z axis.

Direction : @ Clockwise

) Anti-Clockwise

User need$o select an axis and fill in two coordinates to determine the reference axis.
And then fill in theangle and select the direction to rotate. After that, the selected
objects willbere-generatd by rotating the reference axis with the angle.

Theoriginal objects will be deleted forever.

4.2.17 Align Nodes

Click the Edit > Align Nodescommand to lggn selecéd nodegincluding the objects
connected to the node®) X, Y andor Z coordinate®r lines.

Align to Coordinate(s) option. The @mmandis to align the selected nodes the
givencoordinatés).
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() Align to Coordinate(s)

Reference Line (2 Nodes):

Modes to Be Aligned

2

4.2.18 Sort Serial Numbers

Click the Edit > Sort Serial Numbersommand tae-sort the number afode, member,
shell,floor andspringelementsaccording to their coordinates

Sort Serial Number

=

N First Order
Second Order
[ Shed

[ Floar

[7] Spring

[7] Combined Member

Lo ]

Cancel

4.2.19 Check Node for Rigid Body Rotation

Click the Edit > Check Node for Rigid Body Rotaticommand to check if there are
any nodes which have nbeenrigidly linked.

If some ofthenodes have ndeenrigidly linked, they will be shown as belaw
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rNida I — r

Mode 25811 14 17 20 23 have no member rigidly linked.We
F. l % recommend to have one member rigidly linked to each node,
Proceeding now 7

[ Nida |

y ! ke All nodes have member rigidly linked! Mothing changed.

e

If all nodes havéeenrigidly linked, then anessagelialog will pop upas below

Important: Once some othe nodes have ridbeenrigidly linked, the stiffness matrix
may be singular and the structure will be unstable, and the stability problewcoay

in the process danalysisThis checking is very imptant for nonlinear analysis.

4.2.20 Check Overlap Members
Click theEdit > Check Overlap Membeommand to check if there are any members

overlaping eachother The overlapped memisecan be stored ingroup for further

operation

Check Overlap Members @

4 Tolerance Anale (@) :
M
a
Member 2 5|
embet i _ Tolerance Angle (b)
b1 Tt — b2
tember j 3
b =Maxibl, b2)

[7] Add Results to Group

| ok || Coneel

4.2.21 Check Coplane of Shell & Hoor
Click the Edit > CheckCoplane of Shell & Floocommand to check if there are any

four nodes of shell and/or floor elements not in the same .pldresshell and/or floor

elementswvith noncoplananodescan be stored igroup for furtheroperation
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Check Coplane of Shell & Floor

Tolerance(in Degree):

Floor

3

Add Results to Group

| ok

J |

Cancel

4.2.22 Find

Click the Edit > Find command tdind the node, member, shell, spring, floor and area
objects by their unique numbers in the project quickly

None Keys : Ctrl+F

Shortcut: Toolbar :
[ Find )
@ Mode ) Member () Spring
() Floor ) Shell () Area
Ma.: 12
[ Find ] [ Close ]

Input the No. ofa certainkind of objects €.g.Node, Member, Shie Spring, Floor and
Area) and clickFind button. If the number is valid, the correspondiogjectwill be
highlightedon the screen
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4.3 Select
]
When theSelectfunction is on eft click and hold thenouse toencloseall the
objects to be selected bedareleasing. There is a general rule regarding the direction to
which the mouse moge

When the mouse moveghtwardsfollowing the paths like the arrows belpabjects
with any part enclosed by the dotted lin#l be selectedindicated in black.

Z

N

4 4

-X WX

When the mouse moves leftwarttdlowing the paths like the arrows belpwnly
objects with allhodescompletly enclosed by the dotted line will be selectedicated
in black below as well

z "4
| {

To multi-selector addobjectsin addition to the existingelection press theCtrl key
while undergoing th&electprocedure

Or to unselect any one of a group of objects, pres€thekey andclick on the objects
to be unselected.

4.3.1 Select All
Click theSelect> Select Allcommand to select abbjectsof theproject
Shortcut: Toolbar : None Keys : Ctrl+A
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4.3.2

4.3.3

4.3.4

4.3.5

4.3.6

4.3.7

Deselect

Click the Select> Deselectcommand to deselect the objects which were selemted
the screen

Shortcut: Toolbar : None Keys : Citrl+D

Inverse

Click the Select> Inverse command to inverse theelection so that the unselected
object can be selected and the selected obgadmesinselected.

Shortcut: Toolbar : None Keys : Ctrl +Shift +I

Nodes by Boundary Condition

Click the Select> Nodes by Boundary Conditiorcommand toselect the nodes by
typical boundary conditions such xed, Pin, Roller, Fully Free

Members by Plastic Hinge

Click the Select> Members by Plastic Hingegommand to select thmembers which
are allowed for plastic hingeor those are not allowed for plastic hisd®y clicking
fAllowedo or fAiDisallowed.

Shellsby Normal Direction

Click the Select> Shel by Normal Directioncommand to select thshells by normal
direction The direction vector can be defined by picking up members, shells or floors
onthescreen.

Select Shells [
Pick up the members, shells or floars on screen to
determine the direction vector or input the vector directly.
Direction % [i Y 0 Z 0
Vector(W0):

®* 0 Y 0 zZ 0

Angle between Normal Vector and V0 == 5

[ Select ]| Close

Floors by Normal Direction

Click the Select> Floors by Normal Directioncommand to select tHéoors by normal
direction The direction vector can be defined by picking up members, shells or floors
onthescreen.
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r B
Select Floors M

Pick up the members, shells or floars on screen to
determine the direction vector or input the vector directly.

Direction X 0 Y 0 Z 0
Vector(W0):

®x 0 Y 0 zZ 0

Angle between Normal Vector and V0 == 5

selet | | Close |

4.3.8 Sectiors
Click the Select> Sectionsccommanl to selectnembersdy sectionname

[5275]5H5120x5.0
SH5160x6.3~
[S275]RHS160x80x4.0
[5275]3H3250x6.3
[355]58H5250x10.0~
[5275]RH3400x300x5.0
[S275]RHE400x300x12.5

| | cancel

4.3.9 Materials
Click theSelect> Materials command to select members by matenahe

| [ Gonee

4.3.10 Multi-selectObjects
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Click the Select> Multi-select Objects command to select the specified range of
objectsby number

Node ) Member
(0 spring () Floor

List of Objects

For example, 10,15,20-22 30-35

[ select | [ Close |

Selectthe object type and input the number of the objext pick up them from the
screen Click theSelectbuttonandthe selected objectzill be highlighted orscreen
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44 View

4.4.1 Set 3D View
Click theView> Set 3D Viewcommand tadjustthe 3Dview.

[ Set 30 View =)
Rotation
X &2 YH z£~s
Angle:  E
>
| Besst || Aoy |

TheX, Y or Z axiscan be rotatedith a specific angléor better view

The 3-D view could also be sdty clicking the button in viewbar.

Relatie topic:Set 2D View

4.4.2 Set 2D View
Click theView > Set 2D Viewcommand tsetthe 2D View.

Set 2D View |

........................

@Y-ZPlanei  X=  [5.1440 S
#-Z Plane Y= 0.0000
(71 ¥ Plane Z=

| ey | [ cance

LS

The Y-Z, X-Z or X-Y planecould be selectelly choosingan appropriateX, Y or Z
coordinate.

The2-D view in Y-Z, X-Z or X-Y planecould also be sdty clicking the

@xz v or 8 vz v|button in viewbar.

Relativetopic: Set 3D View

4.4.3 Zoom
Click theView > Zoomcommand tenlargea specific part of the mod& view.
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4.4.4

4.4.5

4.4.6

4.4.7

4.4.8

Shortcut: Toolbar: 3 Keys : None

Zoom In and Zoom Out

Click theView > Zoom Inor View > Zoom Outcommand to zoom ilor zoon outthe
modelon the steen

Shortcut: Toolbar: & & Keys : +,-(in Num. keyboard)

Fit to Screen

Click the View > Fit to Screencommand to rdraw and fitthe entire structuren the
screen

Shortcut: Toolbar : & Keys : Alt+Z

Pan
Click theView > Pan command to move the entire structune the screenfhe mouse

~

pointer wiHadd cshiagong.e t o i
Shortcut: Toolbar: £7 Keys : Arrow (up, down, left, right)

Rotate

Click the View > Rotate command to rotate the entire structuse the screen
Semicircular arrow will be shown on the pligtd area for rotating the structure by
moving the mouse.

Shortcut: Toolbar: @ Keys: A, S,D,W

Visible/Invisible

Click the View > Visible/Invisible command toselect the different objects to be
displayedon the screen

Shortcut: Toolbar : == Keys: F4
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Fill Undeformed

[ Adial Stiffness
[ Torsional Stiffness

r N
Visible/Invisible Settings [

Area Member / Cable Node

i ~ [¥] Member = Node

E :“mb‘“ifn' Cable M2 7] Number

S
eme on B (] Number #% [C] Boundary Condition

Floar .
. Floor [7] Material Number z [ Support Spring

[7] Number [ Material Name l{D AE i

[ Nomal Direction [ Section Number S

[C] One/Two-Way [7] Section Name @ By Section
Shell [[] Length ) By Material

[ Shel % [ Local A © Uniforn )

[] Number Bending Stiffness

[ Momal Direction ZY O about y-y ads Show Number

[ One/Two-Way ;Z Fl Bending Stiffness [ Selected Only

about z-z ads Others
Fill Deformed

wsa [f] Spring Element
B [ Global fds

[ ok |

Cancel | | feply |

b

tem

Select the i by dhe box, amd khen pres®K or Apply button. Your
selected items will be displayed on pémtarea.

4.4.9 Show Selection Only

Click theView> Show Selection Ongommand toziew theseleced obgct only.

Shortcut: Toolbar : £4 Keys : None

1 Before operation:

2 Nida - [Untitled.dat ¥] ]

SE] Fle Edit Select View Construct GrAgsign Analysic Post Tools Window Help

DS E) R« eni@=]]Be o s |dn =k 1|z [Es

Q AT E R E

] =g Untitled dat

5 Materials

2

= £-E5 Frame Sections

~ X uB305:a2742

i - Shell Sections

o

at

&

]

Pl

N X

7 Ttem Type
No. 1
Length 2236
Weight 0919
Slendemess() 8285
Slendemess(Z) 1804
Node1 7
Node 2 8
Section UB305:127:42
Angle 000
Bending Stiffness 1 (y.. Rigid
« i
wRead! I Unit : kN, m I |

1 After operation:

NIDA i Nonlinear Integrated Analysis Design 37



Menus

% Nida - [Untitieddat -]mu—‘ﬂﬂ =

51 Fle Edit Select View Construct Gr-Agsign Analysis Post Tools Window Help

DBH s R |G =@ [([E g |@e k2 1|z Es
]
Q CfATE RS
& =% Untitled.dat
o &5 Materials
(- Frame Sections
& T UB305:4272
o 165 Shell Sections
5 A Shelll
¢ 565 Load Cases
B Self Weight(1.00)
"3 <adl Load(1.00) l
Y - Live Load(1.00) L
Wind Load(1.00)
f‘ {53 Combined Load Cases
5 T Details ax
N Attributes Values

Trem Type Member
Ne.

Length 2236
Weight 0919
Slendemess(Y) 8285
Slendemess(Z) 1804

Node1 7 u
Node 2 8

Section UB30527:42
Angle 000

Bending Stiffness 1 (y.. Rigid <
« i v

Ready Unit: kN m

To reshow all objectain-press 23 puttonin the Toolbar.

4.4.10 RemoveSelectionfrom View

Click theView > Removeselectiorfrom Viewcommand taemovethe selected obgts
from the screenTo show the hide objects agailick the View > Show Selection Only
command

Shortcut: Toolbar : None Keys : Alt+R

4.4.11 Extrude View

Click the View >Extrude Viewcommand to access tbetrudeview. The section shape
of members can be stvn on the screen. Select member(s) and zogthenthe shape
can be viewed more clearlyhis function can help identify the member local axis.

Shortcut: Toolbar : Keys : None

Un-press X button, then the members will bedrawn by lineonly.

4.4.12 Perspective Mode
Click theView > Perspective Modeommand toriew the model in perspective made
Shortcut: Toolbar: [J Keys : None

4.4.13 Toolbar

Click the View > Toolbar command to select the toolbiéems standard, view, snap,
output, post, properties andtdis window to be shownn themainwindow.

To reset the toolbars to default location clibk View > Toolbar> Resetcommand
ReferenceGraphical User Interface
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4.4.14 Status Bar

Click theView > Status Bacommand to slectwhetheror notto show the status bar at
the bottom of the window.
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45 Construct

45.1 New Material
Click theConstruct> New Materialcommand to define a new material.

New Materials £
General
g zme: 5235 Import ﬂ——l
i Y
Type: [Sieel - Mat¥rial Table (o]
() Poisson’s Ratio 0.3
= Shear Modulus of
@ - 7.8846=+007
=~ Elast fM/m2;
astcty (eh/m2) Standard: |BSEN v
Young's Modulus of Grade: S335 -
Blasticity fcN/m2) 2 2200=~008 race
Density fkM/m3) 77
Coefficient of Themal | 400D=-D05 [ Ok l [ Cancel l
Expangion
Yield Stress, fy (kN/m2)  2.3500e+005
oK | [ Cancel | [ Apply

Click the Import button to import a new material according to the availablégdes
codes,andthe material properties will billed in the material dialogautomatically
The material propertiesan also be inpuhanually

After the material is definedhe new material entry will be showim the Properties
Window on the right sidef the screen Right click the head ahaterial,thena popup
menuwill be shownas below

= g Nommedst  Right click &
=3 Materialk  ——p | MNew Materials... |
B 5235

Set Visible/Invisible
Sort Materials...

L

B s4a0

=B} Frame Sectinns
£ CHE508.0x16.0~
L L120:120:1 54
IC UBD14:305:201#
T Dalo0x100%s

=10 Shell Sections

A& Shell 1

2 Shell 2

Delete Duplicate or edit the properties of theselectednaterial,andSet Color for the
materialby right clicking the Material Row of Propertiegindow.
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4.5.2

Delete

Duplicate
Set Color

Properties

To edit a material, double click théaead of naterial and the Material Dialog wiop
up. Change the values and cli@K button

To Deletea material, highlight thénead of naterial andoress<Delete>key. Noted that
only the mateiral whiclmasnot beenassignedto any objectgan be deletedirectly.

New Frame Section

Click the Construct> New Frame Sectionommand to define a new frame sectién.
group of sectiongould be addedby usingConstruct> New Frame Sectionimport
Sectios command and the seati typebe selectedrom availablesection tableThere
are severatommonly used section typasailableaccording to the five major standard
codessuch as U.K., China, Europe, U.S. and Jajmates

Shortcut: Toolbar: 5~ Keys : None
P |
Section Table
LK. - 1/H -
Mame Bicm) Dicm) Thicm) twicm) Arealor
UB457x 15274 15.44 46.20 1.70 0.96 54.50
UB45 715267 15.38 45.80 150 0.50 85.60
UB457x 15260 15.29 4546 1.33 0.81 76.20
UB457x 15252 15.24 44 93 1.09 076 66.60 |
UB406x1 7874 17.55 4128 1.60 0.95 54 50
UB406 17867 17.88 40.94 143 D88 85.50
UB4D6x 1780 177 40.64 128 079 76.50
UB4061 7854 17.77 40.26 1.09 077 69.00
UB406x 1 4ke46 1422 40.32 1.12 0&8 58.60
UB406x 1435 14.18 35.80 0.86 D64 45.70
UB356:171xE7 17.32 3634 1.57 0.91 85.50
UB356x:17 157 17.22 35.80 1.30 0.81 7260 -
4| 1 F
[ ok | [ Caneel
L

Select the framsectiorfs) and clickOK button.

Sectiors could also be addesheby-oneusingConstruct> New Frame Section> New
Sectios command.
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[ Section ﬂ-‘

General I Members I

E Name:  HEZ00B [ Import .. ] | ¥ | H

Type: [5. |/H-section v] [ Customize. .. J

Material: |S235 -

H—{ ]

i)

Section Properties (Analysis) offe
Cross Sectional Area (A): 7.8100=-003 %
Shear Area Comection Factor: 0 Dimensions
Second Moment of Area (i) 2.0030e-005 B: D2
Second Moment of Area (lz): 5.6960e-005 D 02
Torsional Constant {J): 5.5700e-007 T 0015

Section Modulus (Design) tw:  0.009
About y-ads (Zy): 2.0000e-004 - Use Bz: |0

- Elastic(Z) T2 |0

About z-ads (Zz): 5.7000=-004 - |0

) - se 0

About y-ads (Sy): 2.4000=-004 @ Plastic(S) -
About z-ads (Sz): 6.4300e-004 Recalculate

(@ Rolled Section ) Fabricated Section ) Coldformed @
Suppress Frame Eigen-Imperfection : i Yes @ Na @

Imperfection along Minor y-ads © /300 Plastic

glong Major z-axis . L4000 -

Stress Type : | Direct Sum of Stress v]

[ OK ][ Cancel ] Boply

A

Sections could be importddom available section table by clickingnport button in
theNew Section Window

User can ao define a section by input the dimensions directly by clickimey

Customizebutton
[ Customize Section @1
Section Shape: [5_ T ,]
— Show All
MName 1. Rectangular sm) twicm) Areajocm?2) byl
2. Circular

3. Box[RHS/5HS/Tube]

4. CHS Piie

5. I/H-gection

6. Mona |-Section
7. Channel

8. Single Angle

3. Tee Section

10. Double Angle
11. Double Channel
12. Double Box
13. |-Box Section
14. Two Baox

15. Z-Section

16. Cross Plate

17. Trap. Hollow
18. Triangle Hollow

| N I | 3

[ impot | [ add. [ Modty. |[ Dete || Qo |

There arel8 types of section available for customizatione. Rectangular, Circular
Box [RHS/SHS], CHS [Tube], IASection, Mono 4Section, Channel, Single Angléee
Section, Double Angle, Double Channel, Double BeBox Sction, Two Box,
Z-Section Cross Plate, TrapHollow and Triangle Hollow
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Noted that only the sections with typical shape (Bax [RHS/SHS], CHS [Tube],
I/H-Section Channel) specified in dggn code can perform member stability check.

Select the section shape, and then clickAtld button to input the dimensiord the
section. After that, click thémport button to import this section, and the section
properties of the customized sectioitl e inputin theNew Section window.

r — ~
Customize Section @
J— .

Section Shape |5, y-section -

L B " Do Tilcmas Y "

i 5. I/H-section @1

Mame: | W TF
Dimensions (Unit: mm)
B: 100

D: 200

T 10

tw:

B2:

mn 3

Ti2:

-l
1

ds:

ok [ camems | [ mpot | | [ Add. |[ Modity. |[ Deete |[ Close

Either elastic section modulus or plastic section modulus can be selected by clicking
UseElastic(Z) or Use Plastic(S)button. The plastic section modulus is limited to 1.2
times the elastic moduluyy default and user can modify it if needed

Generally, NIDA will check the section classification by design code if the design
function is active in analysi#f. fib/To andfD/to ratios cannot meet tlrequiremerg of

the code (e.gClass3 and Class4 sections) the elastic section moduluwill be
automaticallyusedeven the optioiUsePlastic(Sp is selected.

Section Modulus
about y-mds (Zy) 3.3487e-005 @ gs:éﬁma
about z-zds (Zz) 2.1555=-004 -
about y-=ds (Sy) 5.2880e-005
about z-ads (Sz) 2.5480e-004

= Use
= Plastic(S)

Suppress Frame Eigerimperfection option enables the ignorance or allowance of the
members under this section group in computatiogigénimperfecton of the frame.
This maybe requiredoy bracing members to avoid buckling mode of the frame being
dominated by the buckling mode of the braces

Select the section type byglicking the Rolled section Fabricated section or
Cold-formed section button In some design code(e.g. CoPHK 2011) the design
strength p of the compression member using fabricated section should be reduced by
20 N/mnf. For other cases, user may enlarge the member imperfection by code for
fabricated and colformed sections.

NIDA i Nonlinear Integrated Analysi® Design 43



Menus

By default, the member local 8 imperfection will be sefor different section type

according to the desigBodein use.For Eurocode8 (2005) there are two typesf

initial imperfection to seledtom,i.,e.AEl asti c | mperfectiono anc
respectively.

The member imperfection is valid fapnlinearanalysisand time history analysis. For
other analysis cases, the member imperfection will be automatically ignored.

Impefection along Minory-=ds | /500 Elastic Imp.
along Major z-amis | L4000 Flastic Imp

Generally, theStress Type of circular and circular hollow sections shoul
fiSquareroot of Stres§while othertype of sectionsan befiDirect Sum of Stress

JM2+M2
Square Root of Stress; S S

MC
M
Direct Sum of StressE + v 4M_2
A cy Mcz

To create a group aénsionmemberssetStress Typea sTerfsion Onlp This option
is usuallyfor cable elements.

To create a group of compression merspsetStressType asi Co mpr ©8 6.y 0 n
This option is usually for soil spring element, infilled wall.

User cammodify the section properties lafrangng the dimensionsAfter changing the
dimensions, user needs tlick the Recalculate button to confirm andalculatethe
new values to overwrite the old ones.

Diimensions

B 04

T 04

T 0.035%

ta: | 0.025 [ Nida =25

Bz | (0

Ti2: | (] l . Dimension(s) changed, recalculate section properties?
Recalculate [ ves || Mo || Concel

Click the Advancedbutton toview the advanced sectiaresignproperties information.
If the properties are zero or blank, the peygrwill auomatically calculatehem by
their dimensionsf needed Oncethe propertiesare input the program will adopt the
user defined values for desigror slender Class 4 section, the effective properties
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should be filled inf the effective width methods used otherwise, the effective stress
method will be used. Alsdhe plastic limitcould be modifiedn this dialog.

- - -5
ection Design Properties &J
Limit for Plastic Modulus
[ Max. Sy = *7y Max. Sz= 12 *7z ]
Effective Properties
Radius of Gyration (ry):  0.027
Aeff. 0
Radius of Gyration (rz):  0.124
Zyefii+): 0
Shear Area (Avw): 0 Zzefit+). 0
ShearArea (Avz): 0 Sy,eff. 0
Sz eff: 0
Buckling Parameter (u); 0.872 Zyefii-): 0O
Torsional Index (x): 26.6 Zzefii-y 0
Warping Constant (lw): 8.46e-008 Mate: For slender
Note: For beam buckling only, section only
[ OK J l Cancel l

The new frame section entry will be showrthe Propertie¥Vindow on the right side

of thescreenRight click the head

B gt Noname dat

of Frame Siect, a popup menuwill be shown.

Y

=5 Materials

8 sos

8 w7

S s460 Right click
=B} Frame Sections R ——

Mew Frame Sections...

) CHE508 0x160~
L. L120x120x15#
T UB914:305:201#
I D100 100%e
= Shell Sections

A Shell 1

A Shell 2

Import Sections......

Set Visible/Invisible
Sort Sections...

Delete, duplicate and change the se#infjthe frame section by right clialg the
Frame Sections Row of Properties window.
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| Delete

Duplicate

Assign to Selected Members
Set Material

Recalculate

Add to Section Table

Uze Elastic(Z) Section Modulus
Use Plastic(5) Section Modulus
Set Default Imp.

Set Imperfection

Set Color

Aute Color

Copy to Text

Properties

4.5.3 New Shell Section
Click theConstruct> New Shell Sectiooommand to define a new shséction.

[Shell Section

B e Shei2

Material: ’Annealed

Type: | shell

Thickness(Bending): 0.015

Thickness(Membrane): | 0.01§|

o [ G

Input the name of the shell, thickness of the shell for bending and membrane, also
select the defined material and type for the shell section in the Shell Section wiihdow.

t h MembraneOnlyd0 dclate®nlp i s sel ect ed, tiomomagebeb ound :
neededo restrain the ikplane or oubf-plane degrees of freedom.

In most cases, the thickness$esbendingactionandmembranectionshould be same.

For some structural elements, the stiffness contribution of bending and membrane may
depend on thébehaviorof materials used. For instant, the bending stiffness of concrete
slab may be significantly affected by the concrete crack and in such case the bending
thickness should be reduced accordingly.

Noted that when the thicknesses are dififéthe seHveight andstructuralmasses will
be calculated using the maximum one.

After the shell section is defined, the new shell section entry will be shown on the
PropertesWindow on the right side dhescreen
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B g% Nonsmedat ~
=55 Materials
& 525
8 575
S 480
(=B i} Frane Sections
&) CHI508 0xl6 0~
L. L120x120x15%
IC UB914:x305:2014
P Da100£100%E Right click

=103 Shell Sectinns —PI Mew Shell Sections... |
b Phell 1

2 3hell 2

Set Visible/Invizible

Right click the head of SheBections, and a pegp menu is showrDelete, duplicate
and change the settingf the shell sectioby right clicking the Shell Sections Row of
PropertiesVindow.

| Delete |

Duplicate
Set Material
Set Thickness
Set Color
Aute Color
Copy to Text

Properties

45.4 New Nodes
Click theConstruct> New Nods command to define a new node
Shortcut: Toolbar : =* Keys : None

Fill in the nodal coordinatesin the dialog, and then anew node will becreated and
shown orthe screen

[ Mew Mode lﬁ‘

= Moo 470
X: 0
Y: 0
Z: 0

[] Offset to Node 0

| sopy | [ Close |

b

Offset mode could also be used to create a new nbgefilling in incremental
coordinates
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F N
New MNode @

B No.: 471
DX: 5
Dy: 0
pz: 0

[¥] Offsetto Node 470

oo [ Gess ]

e

The nodepropertiescan also behangedy simply double clickng it on thescreerand
then anodepropertiesdialogwill pop up

455 New Members

Click theConstruct> NewMembes command to define a new member

Shortcut: Toolbar: & Keys : None
Member Properties ﬁ

Section: IIPE-WD "']

End Condition: [Both Figid .]

Select the section anehd condition ofthe new member anskelectthe starting and
ending nodéor the new member.

4.5.6 New Spring Elemens
Click theConstruct> New Spring Elemerstcommand to definanewspring element.
Shortcut: Toolbar: & Keys : None

[ Spring Element Llélﬂ

General | Stffness |

wa No.o Length : 0.050

Orientation Angle | Local Axis )

@ In Degress 0
1 K-Node -1

MNode 1 Mode 2
Na.: 4 Ma.: 1
] 0
] 0
Zz 0.05 Z 0
[ OK ] ’ Cancel ] Apply

A

User cannputor select two nodes ondlscreen to define a spring elemétdach node
has six degrees of freedom. The definition of the local axih@§pring element is
same as general beasnlumn element. The local axis is important as the element
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stiffness is formed in this coordinate st first and then transferred to global
coordinate system

The element stiffness matrix is formed by six independent springs, i.e., axial spring,
shear spring along y/zaxis, torsional spring, bending springs aboutaiis. If the
contribution of the sfing is ignorable theorrespondingpringcan be left blank.

Noted that the spring model can be definedi@emiRigid/Spring Modelé. If the
nonlinear spring model(s) is used, the spring element may behave nonlinearly.

Spring Element

General Stiffness l

[¥] Adal Spring: LASS B}-FP(F
Shear Spring along y-axis - RA(CLASS B)}-FS(s =
Shear Spring along z-axds RA(CLASS B}FS(E -
[¥] Torsional Spring : RA(CLASS B}-ME( -
Bending Spring about y-axis : ;{A[c }-'I='[RAL

Bending Spring about z-axis : | RA[CLASS BF-MT{l +

il |

[ OK ][ Cancel ] Apply

The new spring element would agyon the screewhen theOK button is clicked.

45.7 New Areas
Click theConstruct> NewAreas command to definanewarea.

Shortcut: Toolbar: [ Keys : None
MNew Area @
Area l
Ma.: 1
Section : [Glass -
Area Boundary Node Chain: @
1234
l Apply ] l Close ]

In the New Area window, inputr pick up the nodes on the screghich are used to
form an area Click the Apply buttonand a new area will bereated.

A newarea could also be creatdual clicking the shortcut and picig up the nodesn
the screen
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4.5.8

To obtain more information about the construction of an area, clickinf@mation

buttorl&,

Warning: Areas are not structural objects and therefore all their propertiesasuch
section assignmermndloading assignment are invalid in the analysis before they are
converted tofloor or shell elements. The area properties will be converted to the
corresponohg floor/shell properties after they are convertedflmor/shell elements.
The function of AREA is to helpto create complex structures withldor/shell
elements.

New Load Cass
Click theConstruct> New Load Casscommand to define a new load case.
Shortcut : Toolbar : [ Keys : None

General l Loading ]

Mame : ind Load

Type: | Wind Load -

Mo. : 4
Factor: 1.0 -
[ Auto Seff Weight

[ Show Loadings on Structure

Show Values

[ ok || cancel || feply

A load case is a container to save loadings, such as dead loads, live loads, wind loads
and so on.

Fill in the load case name and faciarthe New Load Case windovClick Show
Loadings ortructureand Show Valuesuttans to show all of the loadingas well as
the valuedelong tothemonthe screen.

If the selfweightare to be added tal membersshellsor floorsin the load case, click
the Auto Self Weightbutton.Click Settingsbutton and a dialog will pop up aslbw.

Auto Self Weight

Amplification Factor:  []]

Direction +/-
}( +
@Y @-
Bz

[¥] All Members

[T] Al Floors
[7] All Shells

ok [ gomen |

After the load case is defined, the new load case entry will be shown on the Properties
Window on the right side afhescreen
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Bjj Mew Load Case... =+E5 Load Cases
Deead Generate Combined Cases -F'rmEt(ll.G.m
B Live L Generate Analysis Cases | & @ Live Load(l Delete
B Wind Set Visible/Tnvisible | § i Wind Load Duplicate without Loadings

== Combing

B Comb Sort Lead Cases... =] ?_..j.‘mr'gl;lrr;zdlLoa Set Load Factor
[ Comb2 i i Comb 2 Properties
& Comb3s i i Comb 3

I Groups -4 Groups

- Advanced Groups - Advanced Groups

Right click the head okoad Casesa popup menuwill be shown.Delete, duplicate
and change thiad factor and mpertiesof the load caseby right clicking the Load
Casesf Properties window.

459 New Combined Load Casse

Click theConstruct> New Combined Load Caseommand to definanewcombined
load case.

New Combined Load C X .,_|

MName: Comb1 + MNoo 1 Factor: 1.0

General Load Case: Combined Load Case:

Self Weight Load Case
Wind Load Live Load
ive Loa

Dead Load

] ’ Cancel ] [

A combined load case is a group of load cases with metdrisfor ULS (ultimate limit
state) check, SLS (serviceability limit state) check or other purpAsesmbined load
case can be used in a linear, nonlinear, eigenvalue buckling or time history analysis.

Fill in name and factor for the new combined laade in the Combined Load Case
Window.

To add load cases into the combohiwad case, one or more existed load cabesd

be selectedrom theleft side, provideaload factor for the load cases, and pr
button to add to the new combined load casé of the load casesould be added

togetherinto the combind load cases by presg ALL== | pytton

To remove load cases from the combthéad case, you have to select one or more
exising load cases from right side and prw button to remove from the new
combined load casdll of the load casesan also be removdtom the combine load

casesimultaneouslypy pressig button.
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After the combined load case is defined, the new comdbim&d case entry will be
shownin the PropertiesVindow on the rightside of screenRight click the head of
Combined Load Cases, and a pgp menuwill be shown. Delete, duplicate and

change the load factor and properties of the load case by righhglitle Combined
Load Cases of Properties window.

Analysis cases coulalso be generated directiyth the selected combined load case

E|._,’I Combined Load Cases
Com Delete

Duplicate

(SR} Combined Load aca

Comb1 Mew Combined Load Cases...
Comb 2 Generate Analysis Cases
Comb 3
I Groups -
P rt
- Advanced Groups roperties

Set Load Fact
#-{ Advance oad racter

Sort Combined Load Cases... | Generate Analysis Cases

4.5.10 New Combined Membes

Click the Construct > New Combined Membsrcommand tocombinea group of
selectedelementsinto a combined membefior easy checking of deflectiaor conside

the imperfectioras a single membeor the latter use, the combined members will be
like super elemest

All elements in a&combinedmembershould be contimusand parallel to each other.
When considering member imperfection,@dimentsin a combind member should be
assigned with same section and the local axes dlieatlentsshould be same direction.

Shortcut: Toolbar : None Keys : F7

If severamembers are successfully combinadjessagevill show as follows:

l L 1 Combined members generated.

To edit, delete the combined membes, b | e ¢l i ck the head of
in PropertiesNindow on the right side dhescreeras below.
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i S

g%, pinned-pinned(¥)_4E.dat
l,j Materials
-3 Frame Sections
.[59 Shell Sections

@ Load Cases

-3 Combined Load Cases

E@ Advanced Groups
[ ‘Combined Membersi ]
i..[® Diaphragms

A dialog will pop up as below. This dialog shows the number of elements, total length
and setting of imperfection of each combined member.

To add a combined member, please select a grodpraentson screen and theclick
AAddO button.

To modify the imperfection, select a number of combined members and choose the
direct i omBothsAxe®h y-asli® f@ z-akinfn iOption® and then click
fiModify 0 button

fiBoth Axe® means that the imperfectioof both major and minor @& will betreated

as a gigle member whichfollows a sinusoidal curve. iY-axisd) means that the
imperfection of the combined member in y axis will be treated as a single member
while the imperfection irz axiswill follow the individual elements at.

Combined Members Lﬁj
Ma. Elements Length Imperfection
|
|
|
@]
|
|
|
|
|
|
|
@A
|
|
Blemert List of a Combined Member: —> :<— (S5}
1425 :
@1 |
|
[ [ ][] |
| Select | [ Check Overap | | Check Duplcate | I
Options : Imperfectmnm one
| directionof a
Congzider Imperfection az a Single Member | bined b
Along: (@) Both Axes () yads (D) z-ads (1) | combined member
|
[ Ange > 175 [] Same Section |
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Imperfectionof each | tectionof all
. mperfectionof a
elementalongy-axis P )
elementsalongz-axis
as a single member

Imperfection of a combined memberin fiz-axiso

Generallyfione element per memigeis adequatdo capture the structurélehaviorin
NIDA. The imperfection of combined membisrusually for a membedivided into

several elements or physical membeispaming across multiplemembersand its
buckling lengtls in two directiors are different

4.5.11 Diaphragms

Click theConstruct> Diaphragnms command to define a new diaphraghndiaphragm
is a group of nodes in the same plane connected to a C.G. Nodmtertial spring

elements withh nf i ni t e-1 &Gerierflly, nthe a@des fat the same story can be
assgned to a diaphragm.

Click Add Newto define a diaphragm. The default stiffness of internal spring elsment
i's seto awhifth means infinite stiffness.
When the stiffness is zero, the diaphragm will be ignorettienanalysis. The default

C.G. Node is zero which means the C.G. Node should be further determined by user.

Select a number of nodes on the screenchndseAdd Sel Nodes,andthen clickOK
button to add nodes to the selected diaphragm.

Select a numbeasf nodes on the screen and choB&enoveSel Nodes,and then click
OK button to remove nodes from the selected diaphragm.

User can edit th€G Nodeand Stiffnessmanuallyor click Cal. CG Noddo determine
it automatically.
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17

l Add MNew ] l Delete ]

[ Cal. CG Node ” Copy to Clipboard ]

| Add Sel. Nodes | lRemove Sel. Nodes]

(o] [ome]

After the diaphragmis defined, the new diaphragm entry will be shown on the
Advanced Groups dProperties windoven the right side of screen

4.5.12 Response Spectrum Functios

Click the Construct > Response Spectrum Funconommand to definea new
response spectrum function.

Three sesmic design codesi.e. GB500112010 (China) Eurocode8 (2004and IS
1893:2002 (India), and User Definedare availablefor defining a new response
spectrum.After selecing the design code, click thAdd button to define a new
response spectrufanction

Define Response Spectrum Functions ﬁ

Code: [GB50D11(2010) - Add
List: Modify
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T

GB50011(2010)

-

%

Chinese Code: GB50011(2010)

MName: [ B50011(2010

Type: |Period vs. Sa/g Damping Ratio: 0.05
Seismic Intensity (S1): 7(0.15q) -
Max Influence Factor (Amax): 012 -
Period Reduction Factor: 1

Characteristic Ground Period (TG)

[ Customize: 0.35

Influence Factor

0,132
0.08%
0066
0033

00003 £0 1.20 1.50 2.40 3.00 3.60 4.20 4.50 5.40 6.00

Period

[ ok || concel

)

Seismic Intensity (Sllevd: Six levds are available for selection.
Max Influence Factor (Amax)f'wo values are available for selection
Characteristic ground period (TGJhis value can be determined. by

(1)Site Classification ad Seismic Design Group

Site Classification: Four site types are available for selection

Seismic Design Group: Three groups are available for selection
(2)User Defined
Customize: Define the characteristic ground period TG manually.

Function Damping RatidEnter the function damping ratio

Period Reduction FactoRange from 0 to 1.0. This value is to consider the influence
of nonstructural elements such as infill walls to the periods.

T

Eurocode§2004
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f ™
Eurocode8 (2004) [
NEV = [Eurocode8 (2004 ]
Type: |Period vs. Sa Damping Ratio:  0.05

Function Direction: Ratio (avgfag): 1

Horizontal Ground 0.4
Accelation (ag): '

Spectrum Type: TB: 0.15

TD: 2
Soil Factor (5): 1.4

Spectrum Period

Lower Bound Factor (beta): 0.2

Behavior Factor (q): 2
0,770
0.577
]
S 0485
0.192
00005725 1,10 1.65 2.20 2.75 3.30 3.85 4.40 4.55 5.50
Period
[ oK ] l Cancel
L'
F ™
IS 1893(2002) [
Name: [ ENEEEE) |
Type: Period vs. Sa/g Damping Ratio:  0.05
Seismic Zone Factor (Z): 0.16
Importance Factor ([): 1
Response Reduction Factor (R): 3

[Nots: Ah=Z°1*Sa /(2R "a}]

.

b

Seismic Zone Factor (ZEnterthe value of seismic zone factor
Important Factor (I)Enter the value of importance factor
Response Re du cEnterdharedpasetreductior f&ior)
Soil Type:Select the soil type

4.5.13 Time History Functions

Click the Construct> Define Time Histgr Functiors command to define a netime
historyfunction.
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Seven types of functions.e. User Record (Constantyser Record (Variablg)Sine
Function Cosine Function Ramp Function Sawtooth Function and Triangular
Functionare available for defining @ewtime history

. N
Define Time History Functions ﬁ

Type: | User RecordiConstant) V] Add

L

1 User Record (Constant)

r ~
User Time History Record (Constant Time Interval) [éj
Mame: USER-CONS Time Interval:  0.02
Relationship: [Time vs. Acceleration v] Scale 1
Edit Data ... | Response Spectrum .
2101000
S1050.500
|
5 o000
=
-
=3
<21050.500
-210L.000 535 10.69 16.04 21.38 26.73 32,08 37.42 42,77 48.11 53.46
Time
PEAK 2101.000
) (48.825,-47.735) ’ oK ] ’ Cancel ]
h

To scale an earthquake or artificial wave, user can d@gctor fiTo0 mode. ForfiByo
option, the wave will be scaled byultiplying the factor. ForfiToo option, the scale
factor is equal todiven valug/ [peak valug

Scale 1

to

To create elastic response spectrum, cRasponse Spectruivutton. The obtained
spectrum can be plotted against those defin&kesponse Spectrum Functions
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-
Elastic Response Spectrum

=

Mame: USER-CONS

Damping Ratio: 0.05 Response Spectrum Functions:

Scale Factor: 1 Draw

GB50011(2010)
[

[n} Damping... Scale Fa..
1 0.050 0.2

©salg @PSalg OV OPsY  ©sd

0.132
-1
-1
0.099
3
3 o066
By
0.033
00007560 120 180 2.40 3.00 3.60 420 4.80 540 6.00
Period
PEAK 0.127
3.260, 0.025
AT 0.080 SEC. (B2E00020) ok || cancel

1 User Record (Variable)

-
User Time History Record (Variable Time Interval)

Name: USER-VAR Time: Value:
o
Relationship: [Time vs. Acceleration v] Scale 1
No. Time Value = B
’RESPOHSE Specum .| | 4 p -0.2458
2 0.02 -0.1081
0.550 3 004 0.0677
- 4 008 0.1652
g % 5 008 01165
g 041 0.107
5 0000
s 7 012 0.2215
=)
£ 0275 g8 014 0193
9 016 01707
0550365 739 11.08 14.78 1847 22.16 25.86 29.55 33.25 36.94 10| 018 0.0616
Time il T 3
(36.940, -0.011) l oK ” Gancel ]

M Sine Function
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r N
Time History - Sine Function u

Name: Relationship: | Time vs. Acceleration v]
Num. of Cycles: 5 Period(T): 1
Amplitude(Al): 1
1.000
_E 0.500
®
5 0000
[-F]
L)
5
< 0.500
L0050 00 LSO 200 2.50 3.00 3.80 400 450 500
Time
[ ok | | cance
1 Cosine Function
F B
Time History - Cosine Functicn ﬂ
MName: COSINE Relationship: | Time vs. Acceleration v]
Mum. of Cycles: & Period(T): 1
Amplitude(AQD): 1
1.000
_E 0.500
=
5 0000
[F]
-
=3
< 0500
LO0OTTTR R0 L00 130 200 2.50 3.00 3.50 400 430 500
ime
ok | | cancel

1 Ramp Function
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-
Time History - Ramp Functicn

===

Name: |G

Total Time: 20

Amplitude (ADY 1

Relationship: | Time vs. Acceleration v]

Ramp Time (TO): 1

Lo00

0.750

0.500

Acceleration

0.250

00007300 400 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

Time

[ OK ] ’ Cancel

1 SawtoothFunction

-
Time History - Sawtcoth Function

==

Name: |EEMGI]

MNum. of Cycles: 5

Ramp time(T0): 01

Relatienship: | Time vs. Acceleration v]

Period(T): 1

Amplitude(A0) 1

Lo00

0.500

0.000

Acceleration

-0.500

L0y S0 100 1.0

2.00 250 3.00 3.50 4.00 450 5.00
Time

OK | [ Cancel

1 Triangular Function
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r h
Time History - Triangular Function M
Mame: m Relationship: | Time vs. Acceleration v]

Num. of Cycles: & Period(T): 1

Amplitude(A0): 1

1.000

0.500

0.000

Acceleration

-0.500

L0 s 00 LSO 200 2.50 3.00 3.80 400 450 500
Time

[ ok | | cance

4.5.14 SemitRigid/Spring Models

Click the Construct > SemiRigid/Spring Modes command to definea semirigid
model for beamcolumn element or a spring modelr spring element and support
spring.

i

Define Semi-Rigid/Spring Medels

L]
—

Type: [ Moment-Rotation

Model: | Linear Model v]

List:  [RA(CLASS BFFP(PULL APRT) Add
RA(CLASS BMFS(SLIPPING FORCE)
RA(CLASS BF-MB{CRUCIFORM BENDI| [ Modiy
RA(CLASS BHMTIROTATIONAL MOME

Fe

Delete

Close

b

Type Two kindsof relationshipsi.e. Moment-Rotation and~orceDisplacemenare
available.

1 MomentRotation
(1) Linear Model
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-
Moment-Rotation

Linear Model

30000.000

E:snn.nw
gsuun.noﬂ
=7500.000

0.000

001 001

Name: | [

Initial Elastic Stiffness (Re)

Litimate Rotation (Theta p)

I

OK

| [ Cancel

(2) Bi-linear Model

-
Moment-Rotation

Bidinear Model

240,000

£ 180.000
5

E 120,000
= 60.000

0.000 000 0.00

Name: MR

Initial Elastic Stiffness (Re)
Yield Momert (MO}

Yield Rotation (Theta 0)
Utimate Moment {Mp)

Ltimate Rotation (Theta p)

000

000 0.00
Rotation

2e+005
2e+002
0.0m
240
0.002

|

oK

| [ cancsl

(3) Threeparameter power model
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r h
Moment-Rotation u
Three-parameter Power Model (Kishi & Chen 1587)
80,885
£ 38141
s
E 25,427
E 12.714
0.000 0.0z 004 006 _0.08 0.0
Rotation
Name: MR7 @
Initial Elastic Stiffness (Re) 7200
Ltimate Moment Capacity (MO} 75
Shape Parameter (n) 057
Ltimate Rotation (Theta p) 0.15
Param. Def. [ ok | [ Cancel

(4) Fourparameter power model

-
Moment-Rotation

==

Four-parameter Power Mode! {Richard & Abbott 1575)

Strain-Hardening/Softening Stiffness (Rp) 144

Ltimate Rotation (Theta p) 01

65.143
£ 48857
]
E smn
E 16.286
0.000 0.0z 004 006 0.08 0.0
Rotation
Name: MR 2 @
Initial Elastic Stiffness (Re) Ta02
Ltimate Moment Capacity (MO} 75

Shape Parameter (n) 057

Cox ] [Comn

(5) Multi-linear model
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-
Moment-Rotaticn

Multidinear Model

0.800
0.600

0.400

Moment

0.200

0.000
: 002 0.03

Y A(CLASS B} MB(CRUCIFORM BENDING)

005 007 0.08
Rotation

Initial Elastic Stiffness (Re) 15
Ltimate Rotation (Theta p) 02
M1 Thetal ] -
M2 Theta2 0.480.032
0.80.085
Mn Thetan 0803
ok | [ Cancel

1 ForceDisplacement
(1) Linear Model

-
Force-Displacement

Linear Model

20,000
15.000
10.000

Force

£.000

0.000 000 0.00

001 001 001

Mame: FD 9

Initial Elastic Stiffness (Ke)

Ultimate Displacement (dp)

Displacement
]

00

ok | [ Cancel

(2) Bi-linearModel
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-
Force-Displacement

Bidinear Model

110.000
82.500
55,000

Force

17.500

0.000 0ol 0oL

MName: FD 10

Initial Elastic Stffness (Ke)
Yield Force (FO)

Yield Displacement (d0)
Utimate Force (Fp)

Utimate Displacement (dp)

0.02 002 0.3
Displacement

(e

Te+002
0.m
10
0.03

|

0K | [ Cancel

(3) Multi-linearModel

Force-Displacement

Multiinear Model

185000
113,750
142,500

T1.250

Force

0.000 220,00 440,00 660.00 §E0.00 1100.00

Displacement

Mame:

Initial Elastic Stiffness (Ke)

F1d1 oo

F2d2 99 50

107100

Fndn 33150
87200

4.5.15 Node Local Axis

Click the Construct> Nocde Local Axiscommand to defin¢he local axis for specific

nodes.

There are two methods to create aglodal axis, i.eBy 3 NodesandBy 3 Angles
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F ™y
Define Nodal Local Axis [

-
Define Modal Local Axis

Name:  NLocAxis 1

@ By 3 Modes

Node |
Node J

Node K

) By 3Angles

0
0

0

| oy |

[ Close

MName:  NLocAwis 1

() By 2 Nodes

Rotation about Y
Rotation about Z

Rotation about X*

0

0

0

| aepy |

l Close

4.5.16 Groups
Click theConstruct> Groups command to definanewgroup.

i Define Groups Mw
Mame: | Elie Add
Close
| %

A group can contain a group of nodes, members, shells, floors, areas and their
combination.

You can add, rename and delete the grédier a group is definedanew group entry
will be shownunderthe Groups oProperties windoven the right side of screen

EIIE.' Groups

Gru:n_|| Delete |
@ Acvance Duplicate

Add to Group
Replace Group
Delete from Group

Copy (to Text)
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4.6 Gr-Assign

4.6.1 Nodes
4.6.1.1Boundary Conditions

Click the Gr-Assign >Nodes>Boundary Conditicommand to set the boundary
condition ofan individualnodeor a group ohodes.

Shortcut: Toolbar: & Keys : None
rAssign Mode Properties [ér
Boundary l

< Displacement: UX (7 Free @ Restraint
UY (D) Free (@) Restraint
UZ () Free (@) Restraint
Rotation: RX  (7) Free @) Restraint
RY (D) Free (@ Restraint
RZ () Free (@) Restraint

Fast Restraints

(2]
[ ok |[ Cancel |

Theboundary condition of the noa®uld also be changdxy double clickng the node
and chanmg it in Boundary tab window.

4.6.1.2Node SupportSprings

Click the Gr-Assign >Nodes>No@ Support Springg¢ command to set the ned
supportspring ofthe selectedodes.

Assign Node Properties @

Support Spring l

Connect to Support E Spring Stiffness

Displacement: X (7 No | @ Yes
UY @ MNo ) Yes AN,

UZ @ Mo () Yes

Rotation: FX @ Mo ) Yes
RY @ MNo () Yes
RZ @ Mo () Yes

[ ok [ Cancel ][ Aopy |

The springmodel(s) used should be definedffdemiRigid/Spring Modelé first. The
support springcould also be changdaly doubleclicking the node iMiSpring tab of
nodeproperteswindow.

4.6.1.3Node Local Axis
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Click the Gr-Assign>Nodes>Noe Local Axs command to set the nedbcal axes of
the selectedhodes. The noa local axis is used to consider inclined support and the
joint loads in local axis.

Assign Node Local Auxis @

Options
@ Add

Node Local Axes

MLocfds 1
) Replace

) Remove

Apply

Cloze

4.6.2 Members
4.6.2.1Section

Click the Gr-Assign> Membes>Sectioncommand toassign a defined section &m
individualmemberor a group of members

[ Assign Member Properties Iﬂ‘
Section
Name: [UB3D52742 ~|
Cross Sectional Area (A): 0.00534
Shear Area Comection Factor: 0
Second Moment of Area (ly): 3.8%e-006

Second Moment of Area {lz): 8 2e-005
Torsional Constant (J): 2.11e-007
Blastic Section Modulus (Zy): 6.26e-005

Blastic Section Medulus (Zz): 0.000534

Stress Type: Direct sum of stress

[ ok ][ cance |

L

The membersection could also be changéy double clicking the member and
changingt in memberproperteswindow.

The frame section can be definedNiaw FrameSection

4.6.2.2End Conditions

Click the Gr-Assign> Membes>End Conditiors command to assign th@e condition
to both endsf an individualmemberor a group of members
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-

o
Assign Member Prope rties‘ - @

End Condttions l

() End of Selected Nodes

Bending Stiffness about y-y ads at Node-l
) Pin @) Rigid Semi-Rigid
Bending Stiffness about z-z ds at Node-l
) Pin @ Rigid Semi-Rigid
Bending Stiffness about y-y &ds at Mode-J
() Pin @) Rigid Semi-Rigid
b Bending Stiffness about 2z 2ds at Node-J
) Pin @) Rigid Semi-Rigid
Torsional Stiffress

) Pin @) Rigid Semi-Rigid
Puial Stiffriess

() Pin @) Rigid Semi-Rigid

Fast

[ ok [ cancel |

L =

You can also change the connection stiffness of both ehglsdouble clicking the
member an@¢hangdt in AEnd Conditioné tab of member propertwindow.

Fast functiorenables a quickelectof the end conditionThe Pin button means the pin
ends for both nodesThe Rigid button means the rigid esfbr both nodesThe P1R2
button means pin enir the first node and rigid enfbr the second nodeThe P2R1
button means pin erfdr the secondhode and rigicendfor thefirst node.Also Define
SemitRigid buttoncan be usetb define semtrigid connections.

4.6.2.3Effective Length

Click the Gr-Assign > Membes>Effective Lengthcommand to assign the effective
length or effective length factor am individualmemberor a group of membe(8eam
and Column) and to select the loading condition (Normal or Destabilizfagheam

design
Assign Member Properties @
Hfective Length ]
Diesign Onhy
Beam Effective Length Facter @ Dle 1
[ Recommended Value
l|  Loading Condition (7 Nomal (@) Destabilizing

Column Effective Length Factor @ Le/L () le 1
about y- Az

about z- Axis @Lle/l Dle 1
Set Equivalent Moment Factors {my, mz)as 1.0

Effective length for column is not allowed nor
I reguired in second-order analysis. The factor wil
be automatically set to zero in analysis.

Tip ... |

[ ok ][ caneel |

A

You canalsoassign the effeste length of the member ldoubleclicking the member
and assigimn Design talof membermproperteswindow.
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Click theTip button to view thelefinition of effective length.

Note: The recommended beam and column effective length factors reGaPidK
(2011) or BS5950 (2000)The column effective length factors are invahdhonlinear

analysis.

4.6.2.4Eccentricity

Click the Gr-Assign > Membes>Eccentricity command toassign eccentricity tan
individualmemberor a group of members

Aszsign Member Properties @
Eccentricity ]

End 1 Eccentricity along v (8¥1):  0.0000

1 along z e21):  0.0000

End 2 Eccentricity along v (8¥2)©  0.0000

| along z [ez2) :  0.0000

End Length Offset { Rigid Zone )
1 @ MNone Automatic ) Manual
End 1 Length Offset © | 00000
I End 2 Length Offset : |0.0000
Rigid Zone Factor ; | 1.0000
0Kk | [ Ccancel

\

y & t‘? z
i/i-Node i

€

(at centoid)

End Section Eccentricity

4.6.2.5Member Local Axis

& §
— ]
i-Node j-Node

End Length Offset

Click the Gr-Assign> Membes>Member Local Axisommand talefinethe member
local axis systerby K-Node, degrees or-Klodecoordinats.

()Wh e K-Noded i

contain knode.

s anrodesheuld be picked upn screen or input directly.
Note: the knode should be defad before clickingApply and localxy-plane will tilt to
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Member Local Ax =5,

“' In Degrees
() K-MNode Coordinate

Mode Mo. 0

*¥gu may pick up the node on screen.

Ok ] ’ Cancel ] [ Apply ]

(2)Wh e mDégreed i s anbnglsierequired to be specified

() K-Node
(1 K-Node Coordinate

Angle of rotation of the principal 20
axis to the global axis

Ok ] [ Cancel ] [ Apply ]

(3)Wh e iK-Nade Coordinated i s ¢ h o s e n shoulsl becirpuinr giobah at e s
coordinate system to deé a knode. Note: knode needs not be defined before using
it.

Member Local Ax ==
) K-Node

) In Degrees
[-@- K-Mode Coordinate ]

X 10 Y 5 Z g

*¥ou may pick up the node on screen.

Ok ] [ Cancel ] [ Apply ]

4.6.2.6Plastic Hinge

Click the Gr-Assign> Membes>Plastic Hingecommand tahoose whetheor notto
allow for plastic hinge.
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Allow Plastic Hinge

Allow Plastic Hinge | @ ifess (©

4.6.2.7More Design Parameters

Click the Gr-Assign > Membes>More DesignParameteré command toset the
member design type such as column, beam and brace and the seismic performance
according to GB 50014f theselectednembes.

[ Maore Member Design Parameters ﬁ1
Design Type: [Column v]
Seismic Performance: []_[ v]

[ ok | | cancel |

4.6.2.8Reverse Connectivity

Click the Gr-Assign > Membes>Reverse Connectivitcommand toreverse the
connectivity of theselectednembes.

4.6.3 Springs
4.6.3.1Stiffnessof Spring

Click the Gr-Assign >Springs> Siffnesscommand to assigone or more than one
defined spring modek® an individualspring elemenotr a group ofpring elemerst
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v |
Assign Springs Stiffness I&J
Stiffness l

#dal Spring: RA(CLASS B)FP(R!

Shear Spring along y-axis : RA(CLASS B)-FP(PI ~

[¥] shear Spring along z-axis RA[CLASS B)FP(PI -

Torsional Spring : RA(CLASS B)-MTR ~

Bending Spring about y-axis | RA(CLASS B)-MT(R +

Bending Spring about z-axis | RA(CLASS B)-MT(R -

[ oK ] [ Cancel ] [ Apply ]

L

You canalso selectd double click aspring elemenand then change iiffnessin
spring propereswindow.

4.6.3.2Spring Local Axis

Click the Gr-Assign> Springs> Local Axi® command talefinethe springlocal axis
systemby K-Node, degrees or-Klodecoordinats.

Spring Local Axis &J

) K-Node
@ In Degrees
(") K-Mode Coordinate

Angle of rotation of the principal
axis to the global ads

ey
=

Ok | [ Cancel | [ Apply |

4.6.3.3ReverseConnectivity

Click the Gr-Assign > SpringssReverse Connectivitcommand to reverse the
connectivity of theselectedspring elements

4.6.4 Shells
4.6.4.1Section

Click the Gr-Assign >Shells> Sectiorcommand tcassigna section toan individual
shellor a group of shedl
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Assign Shell Pmpertiesm ﬂ

Shell Section |

ol

Material: Tempered

Thickness: |0.05

You can also select and double click a shell and tlobange itssection inshell
properteswindow.

4.6.4.20ne-Way/Two-Way

Click the Gr-Assign >Shells>OneWay/TweWay command to assigrthe load
distribution modeo an individualshell or a group of shall

=)

[C1Floor Shell

() One-Way (Long Side)
() One-Way (Short Side)

| sepy || Close

4.6.4.3Reverse Normal Direction

Click the Gr-Assign >Shells>Reverse Normal Directionommand to reverse the
normal direction of theelectedshelk.

4.6.4.4Convert to 2 Triangular Shells

Click the Gr-Assign>Shells>Convert t®2 Triangular Shellcommand to convethe
selectecshelk to 2 triangular shells

4.6.4.5Convert to 4 Triangular Shells

Click the Gr-Assign>Shells>Convert to4 Triangular Shellsommand to convert the
selectecshelk to 4 triangular shells
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4.6.4.6Convert to Floor

Click the Gr-Assign>Shells>Conert to Floor command to convert theelectedshels
to floors.

4.6.4.7Convert to Area

Click the Gr-Assign>Shells>Convert to Areacommand to convert theelectedshelk
to area.

4.6.5 Floors
4.6.5.1Section

Click the Gr-Assign>Floors> Sectioncommand to assiga section toan ndividual
floor or a group of floors

Assign Floor Pmpert'lem : M

Shell Section |

Name: [ RigidPanel - ]

Material: 5385

Thickness: |0.05

You can also change the section bglicking the floor and changng it in floor
properteswindow.

Noted that the section assigned to floor elements for calculation efveigiht and
structural mass and also foonversionof shell elements but not the stiffness. The
stiffness of all floor elements are definedAnalysis>Analysis& DesignParameters
Settingas below.
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-

General Settings

Title:

General | Active DOFs

[ Floor Stiffness:

16 ] Gravity Direction:

Steel Desion: | GB50017 (2003) r)
Caoncrete Design: IHH[I:{ZDM.EWCI} v]
Force Unit Length Unit
N () kgf Cmm  ®@m
@kN (tons D em
[ ok | [ cancel |[ Apply |

4.6.5.20ne-Way/Two-Way

Click the Gr-Assign >Floors>OneWay/TweWay command to assigrthe load
distribution modeto an individualfloor or a group of floors

[V Floor [ 3hell

() One-Way (Long Side)
) One-Way (Short Side)

[ Apply H Close ]

4.6.5.3Reverse Normal Direction

Click the Gr-Assign >Floors>Reverse Nrmal Direction command toreverse the
normal direction of theelectedloors.

4.6.5.4Convert to 2 Triangular Shell Elements

Click the Gr-Assign >Floors>Convet to 2 Triangular Shell Element€ommand to
convert theselectedloors to 2triangularshell elements

4.6.5.5Convert to 4 Triangular Shell Elements

Click the Gr-Assign >Floors>Convert to 4 Triangular Shell Element€ommand to
convert thesdectedfloors to2 triangularshell elements

4.6.5.6Convert to Quard Shells
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Click the Gr-Assign >Floors>Convertto Quard Shellscommand to convert the
selectedloors to shelin arectangulashape.

4.6.5.7Convert to Area

Click the Gr-Assign>Floors>Convert to Areacommand to convert theelectedloors
to area.

4.6.6 Areas
4.6.6.1Set Meshing Parameters

Click the Gr-Assign>Areas>Set Meshing Parametecemmand to set up the
parametergor mesling operation.

| Set Meshing Parameters @1
Parameters l
Shell Section :[ [12mm THK - ]
@ Length of Divisions {Unit : m) 0.5
() Number of Divisions of Edges 1
o] (oot ) Coowr )

Select the shell sectiomnd nput the mesh size or the numberlad partdor all edges
for mesiing.

4.6.6.2Reverse Normal Direction

Click the Gr-Assign >Areas>Reverse Normal Directio command toreverse the
normal direction of theelected area

4.6.6.3Convert to Floor Elements

Click the Gr-Assign >Area>Convertto Floor Elementscommand to convert the
selectedarea to floor element

4.6.6.4Drop Edge Nodes of Areas

Click the Gr-Assign>Drop Edge Nodes of Areasommandto dropnodes {f any) at
the edges of the selectactas.

4.6.7 Nodeloads
4.6.7.1Joint Loads
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Click the Gr-Assign >Nodal LoadsJoint Loads command toassignjoint load to
selected nodes.

Load Case: |Live Load

Load Type: I"Joint Load

Force Moment
Fx 30 Mx 0
Fy 0 My 0
Fz 0O Mz 0

Axis

@ Global

Fill in the value oforces andnoments in X, Y and Z directian

4.6.7.2Settlements

Click the Gr-Assign>Nodal Loads Settlemertcommand tassignsupportsettiement
to the selected node@sth boundary conditions

r =
Loading Properties
Load Case: |Live Load -
Load Type: ||Setlement -
Settlement
Axis Direction
i@ Global Ox
71 Local @y
©z
[ Apply ] ’ Close
b
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Fill in the value ofsettlement and select thgis anddirection.

4.6.8 Member Loads
4.6.8.1Point Loads

Click the Gr-Assign>Member LoadsPoint Loadscommand taassign the point load
to selected members.

Load Case: ’Live Load

Load Type: [ Point Load

Magnitude(P) -10

Distance from Left  0.500
@ Relative () Absolute

Axis Direction
) Local (@]
@ Glabal @y

Bz

[] Convert to Modal Loads Directly

Fill in the magnitude,distance from éft (i.e. distance from thenode with smaller
numberto one with larger mmbel), load distance typeandaxis anddirection.

4.6.8.2Trapezoidal Loads

Click the Gr-Assign >Member LoadsTrapezoidal Loads command toassign the
trapezoidaload to selected members.
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Load Case: |Live Load

Load Type: | Trapezoidal Load

(T UDL @ Trapezoid () Triangle () Quadrangle

Magnitude at Near End (gq1) -

Magnitude at Far End (g2) -

Distance from Left (d)
Length of Distributed Load (c) |-

(@ Relative Absolute [

Axis Direction
@ Global (Distributed) (@]
) Global (Projected) @Y
@ Local ®Z

[] Convertto Nodal Loads Directly

Close ]

[ aoey ||

Four types of trapezoidal loadare available, i.eUDL, Trapezoid, Triangle and

Quadrangle

For Uniformly DistributedLoad (UDL) you have to fl in magnitudeq of the load,

element axis and direction.

q

T

For Trapezoid loadyou have to fl in magnitude at near and far end (count from the

node with smaller node number), distance from left (i.e. distance from the node with

smaller number to one with larger numbésd distance typdength of the distributed
load, element axis and direction. ltf €
is applied to the whole member and the distance and length will be disabled.

02

l

d c

[e—re—

A Wh o |

e

Lengtho

S

sel

For Triangle load you have to fi in magnitudeof the load at topdistance from left

(i.e. distance from the node Wwitsmaller number to one with larger numbéogd

distance typedgength of the distributed load, element axis and direction.

ect

NIDA i Nonlinear Integrated Analysi® Design

81



Menus

/\

A . b JAN

[< >

v

For Quadrangle loadyou have tdill in magnitudeof load in 1 and 2distance from
left (i.e. distance from the node twismaller mmberto one with larger ambej, and
distance from 1 to 2pad distance type&lement axis and direction.

o[}
/\qz
/\ /\

a b
e

Click Apply button and a new trapezoidal load entry will be shown on the load case
propertiesand it can beactivated by doublelicking the loadin the right properties
window.

4.6.8.3Member Pressure

Click the Gr-Assign>Member LoadsMember Pressureommand tcassignpressure
to selected members.

.

Loading Properties

Load Case: |Live Load -
Load Type: || Member Pressure -

Magnitude () 10|

Loaded width
) Direct Input 0

@ Section Size B () Section Size D
() Max (B,D) () Sqrt (B*B+D*D)

Axis Direction

@ Global (Distributed) ox
) Glabal (Projected) @Y
) Local ©z

[ Convert to Modal Loads Directly

[ ey | | close |

h

Fill in the magnitudeof member pressure
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4.6.8.4Cable Forces

Click the Gr-Assign>Member LoadsCable Forcesommand tassign the cable load
to selected members.

Load Case: [Live Load

Load Type: l Cable Force

Pre-Stressing Force 50

Fill in the magnitudeof pre-stresgng force

4.6.8.5Self Weight

Click the Gr-Assign>Member LoadsSelfWeight command tassign the seliveight
to selected members.

Load Case: ’Live Load

Load Type: [’ Selfieight

Amplification Factor: 1
Direction +-
OX
@Y
©z

For Selected Members
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Fill in the amplification factor,select thesign and directiorior selected bearaolumn
elements onlyThe other structural objects do not allow for sedfight individually.

4.6.8.6Temperature

Click the Gr-Assign >Member LoadsTemperature command to assign the
temperature load teelected members.

Load Case: |Live Load -
Load Type: || Temperature -

Temperature 20

Fill in the magnitudeof temperaturéor selected bearaolumn elements

4.6.9 Floor Pressure
Click theGr-Assign>Floor Pressure command tassignpressureo selectedloors.
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Load Case: |Live Load -
Load Type: I Pressure on Area Object vI

0 Al ) Shells ) Areas

Pressure -10

Direction

GlobalAkis (0 X @y

Mormal )

@ Convert to Member Loads first

(7 Convert to Nodal Forces directly

Mote: Area Pressure are invalid in analysis
before the areas are converted to Floor/Shell
elements.

Fill in the magnitudeand select the direction of th@essure. The pressure can be
converted to either member loads or nodal forces directly.

1 Convert to Member Loads Firsiption. This command is toonvert the floor
pressures to member loafiist by oneway or twoway modeif there aresome
beamcolumn eéments under the floor elements

1 Convert to Nodal Forces Directhyption. This command is toconvert the floor
pressures to joint loadBrectly.

4.6.10 Shell Pressure
Click the Gr-Assign>ShellPressurecommand tassignpressurdo selectedhelk.
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Load Case: |Live Load

Load Type: | Pressure onArea Object

Al ) Floors @ Shells

Pressure -10

Direction
Global Axis (X

MNormal @

@ Convertto Member Loads first
() Convert to Modal Forces directly
Mote: Area Pressure are invalid in analysis

before the areas are converted to Floor/Shell
elements.

Fill in the magnitudeand select the direction of the pressure. The pressure can be
converted to either member loads or nodal forces directly.

1 Convert to Member Loads Firsption. This command is toonvert theshell
pressures to member loafiist by oneway or two-way modeif there aresome
beamcolumn elements under tsbellelements

1 Convert to Nodal Forces Directhyption. This command is toonvert theshell
pressures to joint loadBrectly.

4.6.11 Area Pressure
Click the Gr-Assign>AreaPressurecommand tassignpressurdo selectedarea.
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Load Case: ’Live Load

Load Type: IF'ressure on Area Object

0 Al () Floors ) Shells E:-Areas

Pressure  -10

Direction
Global Axis () X

Mormal @)

@ Convert to Member Loads first
(7 Convert to Nodal Forces directly
Mote: Area Pressure are invalid in analysis

before the areas are converted to Floor/Shell
elements.

Fill in the magnitudeand select the direction of the pressure. The pressure can be
converted to either member loads or nodal forces directly.

1 Convert to Member Loads Firsfption. This command is toonvert thearea
pressures to member loafiist by oneway or twoway modeif there aresome
beamcolumn elements under thees.

1 Convert to Nodal Forces Directlyption. This command is toonvert thearea
pressures to joint loadBrectly.

Warning: Area pressureseaainvalid in the analysis before the area(s) are converted to
floor/shell elements

4.6.12 Copy Area Pressures

Click the Gr-Assign>Copy Area Pressuresommandto copy the area pressure from
one specified area to several areas

l nput the are.a Wmou d¢an Adloud cei ck up an

l nput sever al areas in ATargetodo. You can
Click Applybut t on and all pressures in differen

copied to the ATargeto areas.

Click Closebutton to quit this window.
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After t hi
many | oad
4.6.13 Removeloads

S

oper ati

cas

es of

on,
t he

al | ATarget o areas

fiSourceo

ar ea.

Click the Gr-Assign >RemovelLoads commandto delete the loadings within the
selected load cases in the selected objects

-

-
Remove Loads &J
Load Cases Load type
{7 Seff Weight Da Joint Load
DL Trapezoidal Load
LL
7] WLY Member Pressure
[¥]WLH1{T) Point Load
[ WLH2{45) £ Seff Wi
ight
[ WLH3{50)
[F]WLH4{135) Temperature
(¥ WLHS(180) Cable Force
WLHG{ﬂE}
[ WLH7(270) B R
[#]WLH8(315) Floor Pressure
TU Shell Pressure
TLZ
EL1 {ﬂ} Area Pressure
7] FI FAR) i
[ Select Al ] [ Unselect ] [ Select Al ] [ Unselect ]
| oK | [ Cancel |

e

Selectthe load cases inside theadcase and different load type temove the loading
of selected objects

4.6.14 Assign toGroup
Click the Gr-Assign >Assign toGroup commandto add theselectedobjects to the

specfic group.
Assign to Group ﬁ
3 Groups Options
© Add
(") Replace
(") Remove

L

Choosing agroup the selected objextcan beadded,replacel or deletedfrom the
group Thegroup can be defined by clicking tr=) buttonon the left side ofsroups
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IrDv.=.-f|r1e Groups §1
Name: | Add |
Close:

Note: Node, member, shell, floor and area objects can be assigmeegroup
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4.7  Analysis

4.7.1 Run

Click the AnalysisSRun command to rura number ofanalysis casewhich areset up
in Set Analysis Casstep

Shortcut: Toolbar: None Keys : E5

4.7.2 Run a Batch of Files
Click the AnalysissRun a Batch of Filescommand to ru batch oNIDA datafiles.

Time elapsed: 0:00:00

Mida data files
*(1)EA20111114 Ko shan THEATER\Roof Truss 2.0dp 2. 5cc_revi1114 V4.2 dat
*[2)EA20111114 Ko shan THEATER\Roof Truss 2.0dp 2.5cc_rev1115 V4.5 dat

Click the Add file(s) button to add th&lIDA filesto run.
Click theClearbutton toremovethe selected NDA data files.

Click theRunbutton to run the filegh sequence

NIDA i Nonlinear Integrated Analysis Design 90



Time elapsed : 00: 00: 11

Mida data files

Add file(s)

*MEA20111114 Ko shan THEATER\Roof Truss 2.0dp 2.5cc_revi114 V4.2 dat -
*2)EA20111114 Ko shan THEATER\Roof Truss 2.0dp 2.5cc_revi115 vV4.6.dat S

Close

_ (Running file: 1)

CUBRRENT STIFFNESS / INITIAL STIFFNESS = 1.0000

LOAD STAGE = 0 ; LOAD FACTOR = 1.0000 , 1.0000 inic.
KCYC= 1 ITER.= 1 NORM detU/U, resF/FCE = 0.9802E+00 0.9823E+00
*** THE SYSTEM Is STRBLE #***

LOAD STAGE = 0 ; LOAD FACTOR = 1.0000 , 0.0000 inc.
ECYC= 1 ITER. 2 NORM detU/U,resE/FCE = 0.1567E-01 0.3415E-02
*** THE SYSTEM Is STABLE #***

LOAD STAGE = 0 ; LOAD FACICR = 1.0000 , 0.0000 inc.

During theanalyss process, thenessage fronanalysiscan be viewd by clicking the
Tracebutton.

4.7.3 Set Analysis Case

v] Mum. of items: /6

Type
LINEAR
NOMLINEAR
‘MODAL MODAL
EIGEMN-BUCKLING EIGEN-BUCKLING
RESPOMSE SPECTRUM RESPOMNSE SPEC...
TIME HISTORY TIME HISTORY

Edit Set Run Flag

[gad r] | moary_. | | Dupiicate | [ Run/NetRun ]

lBename ][ Delete ] ’NINotRun” All Run ]

Use Processors: [ Run Now ] [ OK
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Click Add button to add analysiscases Six types of analysis(Linear Analysis,
Nonlinear Analysis, Mod Analysis, Eigerbuckling Analysis ResponseSpectrum
Analysisand Time History Analysisjan beselected

Analysis Cases lé]
Show [Aj_l_ v] Mum. ofitems: 6/6
Name D Type Run
SLS 1 LINEAR YES
ULs 2 NONLINEAR YES
MODAL 3 MODAL YES
EIGEMN-BUCKLING 4 EIGEN-BUCKLING  YES
RESPOMSE SPECTRUM 5 RESPOMNSE SPEC.. YES
TIME HISTORY 6 TIME HISTORY YES
Edit Set Run Flag
Add 4 Linear Analysis [ Run /Mot Run ]
Nonli Analysi
R |AlNotRun || AlRun |
Muodal Analysis
Use Process Eigen-Buckling Analysis l Rmblon l l oK l
Response Spectrum Analysis ]
N——— Time History Analysis |

Click Modify button to modify the analysis case.

Click Renameébutton to change the name of analysis case

Click Deletebutton to delete the analysis case.

Click Run/Do Not Rurbuttonto toggle the selection statusafalysis.
Click All Not Runbutton to set all analysis cases iragtivestatus
Click All Run button to set all analysis cases in acttagus

Click Run NowButton tostartrunningthe active analysis cases.

4.7.3.1Linear Analysis

Click Linear Analysisto define a linear type analysis ca§&ive a casename and
select the linear analysis type.

Noted that when selectindtinear Analysis + DesighNIDA will check the member
adequacy by selectedesigncode, for example, design strength reduced by plate
thickness, section classification, latetattional bucking, column buckling. Otherwise,
the checking by code will be skipped.

The linear moment can be amplifiday filling in the parameters iMMoment
Amplification Factod such aselastic critical load factoendbr the equation from
CoPHK (2011Wwhen using CoPHK for steel design
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[ uNEar =)

Linear Analysis | Applied Loadsl

Name: [ LINEAR

Analysis Type: ILinear Analysis + Design -

Moment Amplification Factar

mEl
Mote: Larger of (1) and (2) will be used if both are active.

oK | [ Cancel || ony

Click the Applied Loadstab to select the type of general load cases (Load case,
Combined and Spectrum Analysis Case) to be added to analysis case. Different factors
can be assigned to the analysis case.

[ h
LINEAR =5
Linear Analysis Applied Loads I
General Load Cases: Loads Applied
Tipe: Name Tpe  Factor
Wind Load 100 + | Deadlead load Case 14
Self Weight load Case 14
Live Load TG
ALL <<

ok || camcel |[ Mooy |

Reference Definition of Linear Analysis
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4.7.3.2Nonlinear Analysis

Click Nonlinear Analysis to definea seconebrder elastic or plastianalysis case.
Give a cas@mame and select the nonlinear analysis type.

(NoNUNEAR =)

Second-Onder Analysis l Applied Loadsl Construction Sequence l

Name:[ NONLINEAR Numerical Method

Type: ISecond-crderAnah’sis+Design 'I Cl

@ i) il c -. Single Displacement Control
@ PEP M v F n i
@ PEP Element () Curved Stability Functio “C Disp.) M

- Arc Length Method + Minimum

Enable Plastic Plastic Element © Residual Displacement Method

DAcIvanced Analysis @ Plastic Hings

tterative & Incremental Parameters :

Total Load Cycles : 2
I ntal Load Factor: 0.5
[] Tanget Load Factor : 1.000 nEMMEnal Load Facter
Maximum herations for

each Load Cycle 100

Mumber of terations for

Tangent Stiffness Matrix : 1

Minimum Member Imperfection * L/ 1000 : 1

Imperfection Method & Direction : Eigen-buckling mode : About one principal v] E

[ ok |[ canead [ ety |

h

Noted that when selectingsecondorder Analysis + Desigh NIDA will check the
member adequacy by selectédsigncode, for exampledesign strength reduced by
plate thickness, section classification, lateéoational bucking, column buckling.
Otherwise, the checking by code will be skipped.

Either PEP ElemeniChan and Zhou 1994y Curved Stability FunctiofChan and Gu
2005) can k& used to simulate the beammlumn elementswith initial member
imperfection

Click the EnablePlastic Advanced Analysiso allow for the material yieldingin
beamcolumn element<Either Plastic Element orIBstic Hingecanbe used for plastic
analysis method.

The nonlinear solution in NIDA is essentially based on the incremiatative
procedure. There arthree numerical methods fotoad Incremental Schemand
Interactive Scheme i.e. NewtonrRaphson (Constant Load) Method, Single
Displacement Contro{Constant Displacementylethod, and Arc Length Method+
Minimum Residual Displacement Method

In Single Displacement ContranethodandArc Length Method + Minimum Residual
Displacement Methqdusercan set thgparameters fordad incrementalscheme and
interactivescheme.
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' ™y
NONLINEAR [

Second-Order Analysis | Applied Loadgl Construction Sequence I

Name: MOMLINEAR @eﬁcal Method \

Type: ’Second-order Analysis + Design v] (@] {r\éifs?anjigg;ﬂﬂethod

" - &, Single Displacement Control
-] i@

(@ PEP Element () Curved Stability Function @ {Constant Disp.) Method

=, Arc Length Method + Minimum

| Enable Plastic Plastic Element © Residual Displacement Method

Advanced Analysis @ Plastic Hinge
tterative & Incremental Parameters

Total Load Cycles : 2
Incremental Displacement :  0.001

le Node: 21 | DOF:

Target Load Factor : 1.000

Maxdmum hterations for
each Load Cycle : 100

Number of terations for
Tangent Stiffness Matrix :

1

Minimum Member Impedection * L / 1000 : 1

Imperfection Method & Direction - Eigen-buckling mode : About one principal v] E

ok (G ) (o]

It is also requiredto specify the total load cyclesarget load factor, maximum
iterations for edt load cycle, number of iterations for tangent stiffness. The definition
of each parameter is explainedGeneralNonlinearParameters fohnalysis

' ™y
NONLINEAR =5

Second-Order Analysis | Applied Loadsl Construction Sequence I

Name: NONLINEAR Numerical Method

- ] = Newton-Raphson

Type: [Second-order Analysiz + Design - (Constant Load) Method

o N = Single Displacement Control
@ PEP (@] Fun [®]
@ PEP Blement () Curved Stability Function O Disp.) M

Number of terations for
Tangent Stiffness Matrix -

Enable Plastic Plastic Element h :
Dﬂdvanced Analysis ® Flasiic Hings Residual Displacement Method
terative & Incremental Parameters
Total Load Cycles : 20
Initial Incremental o1
[¥] Target Load Factor - 1.000 Load Factor : :
Masimum herations for Expected tterations for 3
each Load Cycle 100 Mext Load Cycle :

Imperfection Method & Direction :

Minimum Member Imperfection * L /1000 : 1

@ Arc Length Method + Minimum

Maximum Arc Distance : 4

Eigen-buckling mode : About one principal v] E

ok | [ Cancel |[ ey |
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Total Load Cycles

It describes thenaximumnumberof total load cycles for the nonlinear analysis. The
analysis proceswill be terminatel once the maximum cycle reachdhe analysis
process may be also terminated when input errors or divergence found, or when the
target load factor reachesTliirgetLoad Factorfunction is enable.

TargetLoad Factor

It describes thexpectedoad factor for the nonlinear analysig.he analysis process

will be termnated once the load factor reaches the targetewea thoughthe load

cycles may be less than the tot@d cyclesThe load factor mape not able toeach

the target one due to structural problem or limitation of total load cycles. For the
former user need to redesign the structure while for the latter user may increase the
total load cycles.

Maximum Iterations for each Load Cycle

It describes the maximum number of iteration for each load cycle in the analysis. If the
equilibrium condition is satisfied before this number is reached or the iteration number
is equal to this assigned iteration number, andthet step will be imposed until the
permitted number of load steps is reached. The tolerance for equilibrium check is 0.1 %
by default That is, when the Euclidean norms of the unbalanced displacements and the
unbalanced forces are less than respecti@ely% of the total applied forces and the
total accumulated displacements, the equilibrium condition is assumed to have been
satisfied.

Number of Iterations for Tangent Stiffness Matrix

It describes the number of iterations for the tangent stiffnessxmatreform during
the iterative process. When this number is specified to be very large or simply equal to

the Amaxi mum number of iterations for eac
will then become the modified Newton Raphson method. If the nurhbee is
specified as "160, it becomes the Newton |

these two extremes, the method is a mixed NesRaphson method. When compared

to modified Newton Raphson method, the Newton Raphson method generally requires
less mmber of iterations for convergence, but longer time for each iteration. It is
recommended to use the Newton Raphson method

Incremental Load Factor

This factor will be used as the first load factor used for the analysis and the load factor
increment in sbsequent analysis. It is different from the design load factor behind
Afheader |l oado which is multiplied to the
will not appear in the plotting of equilibrium or loagflection curve with its value
generallytaken as, for example, 1.6 for wind, 1.4 for sedight etc. The load factor
described here is used as the ratio of the current applied load to the input design load.
For example, if a structure yields at a load factor of 2.6, it means when the apgdied lo

is 2.6 of the design load, the structure yields.
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Parameters for Numerical Methods

1. NewtonRaphsorConstant LoadMethod
a. Incrementaloadfactori constant load increment ratio
2. Single Displacement Contr¢Constant Displacementjethod
a. Incrementablisplacement’ constant displacement increment
b. Controlnodei monitored node
c. DOF - degreeof freedom of control node
3. Arc Length Methodt Minimum Residual Displacement Method
a. Initial incremental load factdr load increment ratio for first load cycle
b. Expectel iterations for next load cycleiterations to control the load increment
c. Maximum arc distance limit of arc distance increment

Minimum Member Imperfection

The minimum magnitude of initial imperfection is takerilggput valug¢ /10000f the
membe length if the initial imperfections are allowed.

ImperfectionMethod & Direction

It describes the direction of initial imperfection. It can be no initial imperfection, initial
imperfection in one principal plane causing less severe effect than impalfiection
in both the principal planes.

The frame global and member imperfections should be defined in andlgsie are
three types of imperfectiernincluding displacemen{DIMP)§ ¢igen-buckling mode

(EIMP)3 anddotionalforce(NIMP)& The impefection could be addedh one or both
principal axs of a bearrcolumn elementlif no initial imperfectionis required, select
the No Imposition of Initial Imperfectio@ Click the Settingg button to set the
required parameters for imperfection analysis.
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-

NONLINEAR

Name: MNONLINEAR

Second-Order Analysis | Applied Lcads] Construction Sequence ]

Numerical Method

Type: [Second-order Analysis + Design

] (@ Mewton-Raphson
T = (Constant Load) Method

Dﬂ.d\ranced Analysis (@ Plastic Hings

Total Load Cycles : 2
[¥] Target Load Factor : 1.000

Maxdmum kerations for
each Load Cycle : 100

Number of kerations far

Tangert Stiffness Matrix : 1

(@ PEP Element (©) Curved Stability Function .ZISingle Displacement Control

Enable Plastic Plastic Blemert

(Constant Disp.) Method

= Arc Length Method + Minimum
= Residual Digplacement Method

lterative & Incremental Parameters

Incremental Load Factor: 0.5

Minimum Member Imperdection * L / 1000 :

\

1

Imperfection Method & Direction [Bga']-budthngmode - About one principal ,] E]

Mo Imposition of intial imperfection
Displacement : About both principal axdis
Displacement : About one principal zxis

Eigen-buckling mode : About beth principal xds

Motional Force : About both principal axis
Motional Force : About one principal axds |

[ —— - —

Magnitude of Imperfection for Global Eigenvalue Mode

This value is the magnitude of imperfection when eigenvalue buckling mode is adopted.
After the eigenvalue analysis, the eigande is determined and a set of initial
imperfection is determined for eéhstructure with this mode shape. This number is for
the magnitude (maximum) of the initial deflection for the eigede which is then
added to the initial geometry of the structure.

Set Eigenmode Imperfection

=)

Magnitude of Imperfection for
Global Eigenvalue Mode -

Specify a Mode for Imperfection :

Mumber of Modes to Be Calculated : b

L

H/200 » (Calc. Options)

| ok || cancel |

Click the Advanced Settindputton toselecttherecovery forcanethod

Click theApplied Loadgabto add loading foenalysis Appropriate loadactor can be
input for load combination purposetime analysis case.
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[ MIULSS111.4DL1 + DL2) + L6(LL1 + LL2)+1.2(Temp1) =5)

Second-Order fnalysis  Applied Loads ICc-nstru-:‘tic-n Sequence |

General Load Cases: Loads Applied

Type: Name Type Factor

DL1 = [MI[ULS51]1.4DL1 ... Combined  1.00
DL2 —
LL1 u
L2

TEMP1

TEMP2

WIND1_VEX

WINDZ_-VEX

WINDI_+VEZ

WIND4_-VEZ

SEIS_sVEX

SEIS_sVEY

LL3FT

WINDS_+VE-Y |
WINDE_-VEY
[MI[ULS21]1.4(DL1 = DL2) -
[MI[ULS22]1.2(DL1 = DL2 +
[MIIULS23]1.2(DL1 = DL2 +
MMIIULS241 2(DL1 + DL2+ ~

=
A

<

E - \\;
Y

£
=
"

[ Enable Load/Construction Stage

oK | [ Cancel ][ feply

Click the Construction Sequenctab to addlifferent construction stage.

' ™y
CONSTRUCTION(DEAD) ==
Second-Order Analysis | Applied Loads Construction Sequence |
Groups: Active Groups:
Grp. Mo, MName Congtr. Stage
1 STORY1-5Q 1
2 STORY2:5Q 2
i 3 STORY35Q 3
ok || cancel Apply
Referencs:

Definition of Nonlinear Analysis

Numerical Method
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Load Incremental Scheme

Interactive Scheme

Imperfection

4.7.3.3Modal Analysis

Click theModal Analysisto definea modalanalysis caseGive a case namselect the
mass typel(umpedor Consistentand determine whether the output results have to be
printed in *.out file or not. The number of requiredaes should be input.

Modal Analtysis | Mass from Load Cases | Initial Loads

MName: MODAL

Mass Type
@ Lumped () Consistent

Output Control

Prirt * out ) Yes @ No

Mumber of Modes E]

Click theAdvancedbutton to activate the function for determining the mode numbers
automatically by specifying the effective modal masses ratios.
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Modal Analysis | Mass from Load Cases | Initial Loads |

Name: MODAL
Mass Type
@ Lumped () Consistent

Output Control
Print *.out

MNumber of Modes :

Determine Required Modes Automatically

) Active @ Inactive
Effective Modal Masses
Ratiog(%) =

Incremental Number of Modes :

Click theMass from Load Casdab to define additional masses from load safhe
selfweight of structural objects will be automatically included in the modal analysis.
However, if additional masses due to other dead and live loads have to be considered,
you may consider them by adding load cases which incindss components.died

that only the loadings igravity directionwill be addedo the mass matrix.

Modal Analysis | Mass from Load Cases | Initial Loads

General Load Cases Additional Masses

Name

Seff Weight
Dead Load
Live Load

Wind Load

Note : The gravity direction is Global -Y-axis. Only the loadings in the gravity direction will be
taken as Additional Mass.

oK | [ Cancel ][ ey

Click thelnitial Loadstab toconsider stiffness change in structural system due to loads
like temperature and pretension fac€he effect of initial load is not necesy for all
kinds of structures.
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| Modal Analysis | Mass from Load Cases| Initial Loads |

General Load Cases Initial Loads

Name

MNote : The stiffness matrix will be determined after initial loads {if any).

oK | [ Cancel

Reference:
Definition of Modal Analysis

4.7.3.4Eigen-buckling Analysis

Click the Eigen-buckling Analysisto definean eigerbuckling analysis caseGive a
casename and determine whetheetbutput results have to be printectiaut file or
not. The number of modes required for observation shoutivea

_ — .
acevsuoune N e
Eigen-Buckling Analysis | Applied Loads

GWC R IGEN-BLUCKLING

Number of Modes: D

Output Control

Prirt “out () Yes @ No
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Click the Applied Loadstab to add the loadfor analysis. The default load factfar
each load cass 1.0 and it can be changiéaeeded.

Eigen-Buckling Analysis Applied Loads |

General Load Cases

Tipe

Loads Applied

EIGEN-BUCKLING -3

Self Weight
Dead Load
Wind Load

Name
Live Load

Type Factor
Load Case

Reference:

Definition of Eigenbuckling Analysis

4.7.3.5Response Spectrum Analysis

Click theResponse Spectrum Analysasd selecOne Direction Only or Directional

Combination to define a response spectrum gsm case

Show [,\\|_|_

P
.
~ | Num. ofitems: o1

MName

Type

Run

Set Run Flag

Rename

Linear Analysis
Monlinear Analysis

Modal Analysis

Eigen-Buckling Analysis

[ Run /Mot Run ]

| AllNotRun || AllRun |

L[ 1

Response Spectrum Analysis

Use Process I—‘i—‘i—L

One Direction Only

Tirme History Analysis

Directional Combination
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1 Response Spectrum Analysi®ne Direction Only

Define a response spectrum analysis in one direction.

.
RESPONSE SPECTRUM

S5C)

Response Spectrum Analysis l

Name: RESPONSE SPECTRUM

Use Modes from Modal Analysis Case:

Seismic Direction

@ Horizontal

Excitation Angle: 0

Vertical

[Modal -

Response Spectrum Function

|GB500112010)

7] (]

Modal Combination

@ Cac SRSS ABS X

Modal Damping Ratio:  0.05

[ ok || Cancel |

For one direction only, input the name of analysis case and selddsehiglodes from
Modal Analysis Case

Select theResponse Spectrufiunction from the dropdown list if any or click the
Define buttonl* to create a new spectrum function for selection

Select theModal Combination there arghree methoslavailable i.e. CQC (Complete
Quadratic Combination)SRSS(Square Root of the Sumif the Squaresand ABS
(Absolute Sum).

CQOC (Complete Quadratic Combinatiokfethod

The CQC method takes into account the statistical coupling between «pseld
modes caused by modal damping. You may specify a CQC damping(datitp)
measured as adction of critical damping: 0 <= damp<1. This should reflect the
damping that is present in the structure being modeled. Note thatottie@l damping

ratio is different from the function damping ratiefined inthe ResponseSpectrum
Function The latteris developed independently for an assumed value of structural
damping. Normally these two damping values should be the same. If the damping is
zero, this method degenerates to the SRSS method.

SRSS(Square Root of the Sum of the Squares) Method
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The SRSSmethod isto combine the modal results by taking the square root of the sum
of their squares. This method does not take into account any coupling of Mades as
the CQC method

ABS (Absolute Sum) Method

The ABS is to combine the modal results by taking ten of their absolute values.
This method is usually oveconservative.

Modal Damping RatioFor CQC method onlyThis ratio is to consider the coupling
between closebhgpaced modes.

Seismic Direction andExcitation Angle To define the seismic directioNVhen the

seismic direction is fAHorizontal o0, t he
indicate the seismic direction. The vertical direction is the sas¢he gravity
direction.

1 Response Spectrum AnalysiBirectional Combination
Combinetheresults oftwo or thregione direction response spectrum anafysis

RESPOMSE SPECTRUM COME [

Response Spectrum Analysis (Directional Combination) l

Mame: RESPOMSE SPECTRUM COMEB
Directional Combination

@ SRSS (7 ABS () Modfied SRSS(Chinase)

Response Spectrum Analysis for Combination

EG1 {Horizonal): [E)( v]
EG2 (Horizonal): [EY v]
EQ3 (Vertical): [Ez v]
[ QK H Cancel ] Apply

S

To slectthe method of Directional Combinationhere arethree availablei SRSS,
ABS and Modified SRSS (Chinese)
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Combine the directional results by taking the square rooteotim of their squares.
This method is in vaaint with coordinate system, i.e., the results do nqtetel upon
thechoice of cordinate system when the givesponsespectrum curve are the same.
This is recormendedor diredional combin#éon.

ABS

Combinethe directional results by taking the sum of their absolute valuesmtisod
is usually overconservative.

Modified SRSS (Chinese)

Combine the directional results bynaodified SRSS method compliedth Chinese
Seismic DesigifodeGB500112001

Select theResponse Spectrum Analysis cak@scombination in EQX, EQY and EQZ
directiors.

4.7.3.6Time History Analysis

Click the Time History Analysisto definea time historyanalysis caseGive a case
name and select the mass type, time history type and titogytrisotion type.

TH(Northridge 1994)-Plastic[45] =

Time History Analysis l Dynamic Function / Addtional Mass] Intial Loads]

Mame: TH(Northridge 1994)-Plastic[45]

Type: [Seccnd-order Analysis + Design V]
Integration Method:

@ Lumped Mass () Consistent Mass

Newmark
Time History Type Damping
@) Direct Integration Mode Superposition alMFbIK]
Time History Motion Type Time Step
@ Transisrt Periodic Total Time Steps: 1250

Time Increment (sec.): 0.02

MNonlinear Settings ...

0K || Cancel |[ Appy |

Select an integration method and fill in the parameters as required.
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rNL.lmer'n:aI Method - — u1
Methods
o Newmare Gamma 0%
Wilson Beta pa2s
Hilber-Hughes-Taylor
[l
E oK ] [ Cancel
.

Define the damping as below.

Damping
oI

L - - Y
Damping u

Rayleigh Damping

() Direct Input 1stPeriod 1.4883

L

() Calculate by Frequency

£ ] 2nd Period  1.4001

Damping Ratio1 0.05

Damping Ratio2 0.05

[ oK ][ Cancel ]

[—— = — —

Fill in the total no. of time steyand time increment.

Time Step Data
Total Mo. of Time Step: 2000
Time Increment: 0.02

For nore advanced settings for nonlinear solutditk Advanced Settig button and a
dialog will pop up as below.
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r B
Monlinear Settings ﬂ

Mumerical Method
@ PEP Element  (7) Curved Stability Function _ Newton-Raphson

= (Constant Load) Method

= Single Displacement Control
Enable Plastic Advanced Analysis " (Constart Disp ) Method
= Ao Length Method + Minimum

@) Plastic Hinge () Plastic Element © Residual Displacement Method
Number of Cycles for Each 5 terative & Incremental Parameters i
Time Step :
Target Load Factor : 1 Incremental Load Factor : 05

Masimum terations for Each
Cycle - 100 f

Number of terations for 1 f
Tangent Stiffness Matrix :

Minimum Member Imperfection * L/ 1000 : 1 W

Imperfection Method & Direction : Mo Imposition of initial imperfection ']

o) o)

Click Dynamic Function / Additional Madab to select one or more than one dynamic
functions as earthquake input. Also, the additional masses from load cases such as dead
load and live load can be input img tab.

s B
TH(Northridge 1994)-Plastic[45] =3

Time History Analysis  Dynamic Function / Additional Mass | Inttial Loadgl

Dynamic Function:

Eldhgihlig?gr MName Scale Far Amival Time _Seizmic i Excitation
NORTHRIDG E [NOF-!THRI... 25.00 0.00 0 (Horizon... 45.00
SAN FERNAN E
Load Cases: Addttional Mass:
W 100 - Name Type Factor
DL (5kFa) Load Case 1.00
LL (#Pa) Load Case  0.50 i
H
ALL >

Mote: The gravity direction is global -Z-awis. Only the loadings in the gravity direction will be
takeen as additional masses.

[ oK ] [ Cancel Apply

Click Initial Loadstab to consider static loads such as dead load and live load.
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-

TH(San Fernando 1971)-Plastic[90] - =

Time History Analysis I Dynamic Function / Additional Mass ~ Inttial Loads

General Load Cases Initial Loads
Type: MName Type Factar
1.00L+0.5LL (Mass) 100 - | 10SW=1.0DL-05L.. Combined  1.00
|
!

[ 0K ] l Cancel Apply

4.7.4 Analysis& Design Parameters Setting

Click the Analysis>Analysis & Design Parameters Settingommand tochange the
general settings of the model

F ™
General Settings ﬁ
General | Active DOFs |
Title:
Bxample 1| -

Floor Stiffness: Iﬂl [ Gravity Direction: I-Y vl]

Steel Design:  [HKSC (2011) |
Concrete Design: IHKCC (2004, 2nd) j
Force Unit ——— ~ Length Unit
N kg Cmm *m
|7 ® kN tonf |7 " cm

Advanced ... |

0K | Cancel | Aoy |

|

The firg tab window is the general informati@md global control parameteo$ the
project You can change thprojecttitle, define thefloor stiffness, setthe direction of

gravity, selectthe steeland concretelesign codeand changéhe forceunit as well &
thelengthunit.
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Click the Advancedbutton to select th&kyline Profile Minimization Indicatofor

memory optimizatiomndmodify thetolerancs for convergence adnalysis.

Advanced Setting

(S

Skyline Profile Minimization Indicator:

[Activation

Tolerance for Analysis

Monlinear lteration:
Subspace Ilteration:

0.001
1e-007

[

OK ] ’Cancel ]

The second tab windows iusel to set the activation of degee®f freedom in 6
directions (Ux, Uy, Uz, Rx, Ry and Rz). You can use dhast DOF86 function by
clicking the Active All, X-Y Plantor Trussbutton to set up the degseaf freedom in a

fast way.

-
General Settings

S5E)

General  Active DOFs |

Degree of Freedom (DOF)

Translational: i
Rotational: =

FuUy @uz
FIRY [FIRZ

J

Fast DOFs

[Active Al | [%YPane| [ Tuss |

] [ Cancel
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4.8 Post

4.8.1 Show Debrmed Shape

Click the PostShow Deformed Shapsommand to view the deformed skeapf the
model after finishing the analysis

Shortcut: Toolbar: /7 Keys : None

4.8.2 Show Undeformed Shape

Click the PostShowUndeformed Shapeommand to view the undeformed sbagf
the model.

Shortcut: Toolbar: [1 Keys : None

4.8.3 Show Deformed & Undeformed Shape

Click thePostShow Deformed & Undeformed Shapgemmand to view the deformed
and undeformed shape of the model together at the same window.

Shortcut: Toolbar: ¥¥ Keys : None

4.8.4 Display Scale

Click the PostDisplay Scalecommando magnify displacemerdf nodes and rotation
of the members of deformed structure.

Shortcut: Toolbar : Gl Keys : None

Delta 10

-
-
-
-

Angle 1
Reset

To magnify the deflected shape, chartgpev al ue of A D e ortbahoof o r n A
them The displacement or rotation of the nodes will be multiplied by this faCtiok
A Res et gallvaluesaill dereseto 1.

4.8.5 Show Analysis Case

Click the PostShow Analysis Casecommand to show the results of the selected
analysis casen the screen, such as internal forces and moments, nodal displacements
and reactions, shell stresses and so on

Shortcut: Toolbar: & Keys : None
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General | Multi-ltems

1D Analysis Name Type
1 [DI[SLS11.0{0L+LL) NOMNLIM...

[DI[SLS2]0.8({LL+WD+DRAG) NONLIN...

3 [DISLS3J0.8(LL+WU+DRAG) NONLIN...

4 [DISLS4]0.3(LL+WU+DRAG+WLX) NONLIN...

4.8.6 ShowResult Files

Click thePostShowResult Filescommand tapen the resudtin text file. There are
four types of result fileassociated witklifferent information.

- B
Result Files M

D Analysis Name Type i
1 [D][SLS1]1.0DL+1.0LL+1.0WD MNONLINEAR

2 [ONSLS2]1.0DL+1.0WU MNONLINEAR

3 [DIULST]1.00L+1 4WU+1 2T NONLINEAR

4 [DIULSZ]1.00L+1 4WU-1.2T MNONLINEAR

5 [ONULS3]T.40L+1 4WD+1.2T MNONLINEAR

] [DIULS4]1 4DL+1 4WD-1.2T MNONLINEAR

7 [DNULS5]1.200+1 2LL+1 2WD+1 2T NONLINEAR|=
8 [DNULSE]1.200+1 2LL+1 2WD-1.2T NONLINEAR

9 [DIULST] 4DL+1 6LL+1.2T NONLINEAR
10 [DIULSEIN.4DL+1.6LL-1.2T MNONLINEAR

1 [MA][SLS1]1.0DL+1.0LL+1.0WD MNONLINEAR
12 [MAN[SLS2]1.00L+1.0WU MNONLINEAR
13 [MAJULS1]1.0DL=1 4WU+1.2T NONLINEAR
14 [MAJ[ULS2]1.0DL=1 4WU-1.2T NOMLIMEARL
15 [MAJULS3]1.4DL=1.4WD=1.2T MNONLINEAR
16 [MAJ[ULS4]1.4DL=1.4WD-1.2T NOMNLINEAR
17 [MAJ[ULS5]1 2DL+1 2LL+1 2WD=1.2T NONLINEAR
i [ | ¢
File: Type:

1 *.out

It is atext file which includesthe detailed input dataanalysis results such asdal
displacements, member internal forces and moments, shell stresses and nodal.reactions
Eachanalysis case contains a *.out file with analysis caseber
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4.8.7

1 *.log

It is atext file which storesimportantmessageduring analysis proceduresuch as load
increment, divergence and singular informati&ome information ofrror, warning
andnote maybe important for correablutions

Each analysis case contains a *.log file with analysis was@er

I *.mon

It is a text file which stores some messageduring data readingprocedure The
information may help correct the erralse tomodeling.

Noda Results

4.8.7.1Reactions/Displacements

Click the PostNodal Results Reactions/Displacement®mmand to show the nodal
reaction forcesand displacementshen you click the node of deformed structure.

4.8.7.2Load Deflection Curve/Reactions

Click the Post-Nodal ResultsLoad Deflection Curve/Reactissommand to show the
load-deflection curve, displacement statistics and reaction forces and moments.

Shortcut: Toolbar: . Keys : None

M Load-Deflection Curves

When loading is applied to a structure, it lwdeform according to the load factor.
The deflection versus load plot and other information about nodes can be viewed in this
LoadDeflection Curve window:
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-

MNodal Deflection / Reaction

S

Load Deflection | Displacement Statistics | Reactions | Pushover Curve |

=

Node 21 v x=12y=2252z=0

Deflection Curve
ux -
Euy —
[fuz —

Ritation Curve
[FrRx —
[EIRY
[FRrz —

Pxes
_ X - Deflection

Load-Deflection Curve
Loading Factor

Y - Deflection
Cycle {1 -95)

From 1
To 95

0.02 004 006 00801 012014 016
Deflection

Draw with Line

@Y. Load Factor
-, X - Load Factor

load Stage 0

-

oK

] [ Cancel

The first tab represents the deflection of selected node against load factor. The two
axes repgsent the change of load factor and deformation of a node. The number of
cycle can be set in Cycle box.

Six different curves against load factor can be plotted, i.e. deflections in X, Y, Z, and
rotations about X, Y, Z with appropriate selent Tick thecheck boxes at right hand
side of diagram to show/hide the curves and draw the curve with line or symbol.

To save the results in text filgist click the button @ at top right of this window.

1 Displacement Statistics
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-
Nodal Deflection / Reaction - . =)
Load Deflection  Displacement Statistics ] Heactions] Pushover Cunre]
Cycle Mumber [C)"de 14 /95 v] a
Node MNo. Lkx Ly Uz Displacem... Rx |+
1 0.000e+000  0.000e+000 0.000e+000 0.000e+000  0.000e+00|
2 2222:-003  -2640e-004 0.000e+000 2238e-003  0.000e+00|
3 5041e-003 -4.884=004 0.000e+000 5065e-003 0.000==00
4 7.897e-003 66882004 0.000e+000 7925e-003  0.000==00
5 1.045e-002 3013004 0.000e+000 1.0422-002  D0.000e=00
& 1.252e-002  -5.355e-004 0.000e+000 1296002  0.000e=00
7 1.411e-002  5554e-004 0.000e+000 1415002  0.000e=00
8 0.000e+000 0.000e+000 0.000e+000 0.000e+000 0.000==00
9 2.222¢-003 5278004 0.000e+000 2284e-003 0.000e+00
10 5.028e-003  -9.604e-004 0.000e+000 5115003  0.000e+00
1 7.891e-003 13359003 0.000e+000 38.004e-003  0.000e+00
12 1.041e-002  -1.617-003  0.000e+000 1.054e-002  0.000e+00
13 1.291e-002  -1.8355e-003 0.000e+000 1.304e-002  0.000e<00
14 1.405e-002  -1.548=-003  0.000e+000 141%-002  0.000e=00
15 0.000e+000 0.000e+000 0.000e<000 0.000e+000 0.000e=00
16 2277003 -33882004 0.000e+000 22532003  0.000e=00
17 5.025e-003 -6.144e-004 0.000e+000 50632003  0.000==00
18 78932003 -8264e004 0.000e+000 7937003 0.000==00 ~
1 [0 | 2
[ ok [ cencel |
b

The second tab shows detailedpti€ements and rotations in specified load cycle and
load stage. When cycle number is changed, the results will be changed accordingly.

|Ux|,|Uy| and |Uz| are the displacensentX, Y and Zaxes respectively Displacement

is the total translation betwee@miginal and new positia and |[Rx|, |Ry| and |Rz| are

the rotation about X, Y and-@xes respectively

Click the column header (e.g. |Ux|, |Ry|, etc.) to sort that column in ascending or
descending order for finding the maximum and minimum values.

To sae the results in text file, click the buttcl at top right of this window.

1 Reactions
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r ™y
Nodal Deflection / Reaction - 4
Load Deﬂedionl Displacement Statistics  Reactions | Pushaover Cunrel

Cycle Number [C)'de 8/95 v] a

MNode No. Force-X Force-Y Force-Z Moment-X Moment-Y

1 -1.58%¢+000 7.561e+001 0.000e+000 0.000e+000 0.000e+000

8 6.041e+000 1.960e+002 0.000e+000 0.000e+000 0.000e+000

15 -4.8250+000 9.685e+001 0.000e+000 0.000e+000 0.000=+000

] 1 | +

[ ok ][ canca |

|

This tab lists the reactioforces and momentsf eachloadcycle.

To save the results in text file, click the buttd& at top right of this window.

M Pushover Curve

F B
Nodal Deflection / Reaction - . ==

Load Deﬂedionl Displacement Statisticsl Reactions  Pushover Curve |

Node 7 w w=ly=225z=0 a Drraw with Line

[T Draw with Symbal
Pushover Curve Deflection Curve
Base Shear Fux —
T Ao —
[[uz —
Rotation Curve

Crx —

Fues
@ X - Deflection
=Y - Base Shear
= - Base Shear
=Y - Deflection
Cycle (1-55)

From 1

To 95

0.02 0.04 0.06 0.08 0.1 012 0.14 0.16
Deflection load Stage 0 =

[ ok [ canesl |

A

This diagram shows change of base shear against nodal deflection for pushover
analysis.

To save the results in text file, click the buttl@ at top right of this window.
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4.8.7.3Toggle DisplacementgReactionsDialog

Click the Post-Nodal Results¥oggle Displacenents/Reaction®ialog command to
choosewhetherreactionsor displacements tde shown on the popup dialog when
doubleclicking a node

Displacements @ Reactions @
NODE: | - NODE: hs ™
L 1.401e-001 Fi: -5.082e+001
LY : -6.028e-003 FY: 1.000e+003
UZ: 0.000e+000 FZ: 0.000e+000
Ri: 0.000e+000 Mx: 0.000e+000
RY: 0.000e+000 MY : 0.000e+000 |
RZ: -1.206e-002 MZ: 1.045e+002

4.8.8 Member Results
4.8.8.1Member StatisticYMoment-Rotation

Click the Post-Member ResultsMember Statistig®omentRotation command to

show the member information such as the section capacity factor, end moment, shear
stress, axial force and torsional momantl the MomenrRotation curvan eachload

cycle.

Shortcut: Toolbar: .z Keys : None

I MemberStatistics
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F k|
Member Statistics / Mement - Rotation M
Member Statistics | Maoment - Raotation I
Cycle Number [C)'de 11 /95 v] a
Member No.  [SectionC... Myl Mz1 Wyl Wzl it
1 0.084 0.000e+000 6.882e+000 2.157e+000 D.DDDeaDDﬂ
2 0.073 0.000e+000 4.822e+000 2225¢+000 0.000e+D0
3 0.062 0.000e+000 2.737e+000 2.241e+000 0.000e+D0
4 0.056 0.000e+000 6.357e-001 2245000 0.000e+D0
5 0.048 0.000e+000 -1.423e+0.. -9.541e-001 0.000e+D0
] 0.044 0.000e+000 -5.289%¢-001 -9.567e-001 0.000e+D0
7 0.048 0.000e+000 3.680e-001 -9.54%-001 0.000e+D0
8 0.052 0.000e+000 1.263e+000 -9.4872-001 0.000e+D0
] 0.048 0.000e<000 -2566e+D... -1.654e+0.. 0.000e+D0
10 0.040 0.000e+000 -1.415e+0... -1.660e+0.. 0.000e+D0
1 0.042 0.000e+000 1407001 -1.65%-+0.. 0.000e+00
12 0.050 0.000e+000 1696e+000 -1.653e+0.. 0.000e+D0
13 0.059 0.000e+000 -6.760e+0... -4.01%e+0.. 0.000e+D0
14 0.040 0.000e+000 -2592e+D.. -4.028e+0.. 0.000e+D0
15 0.048 0.000e+000 7840001 -4.025e+0.. 0.000e+D0
16 0.067 0.000e+000 4558e+000 -4.012e+0.. 0.000e+D0
17 0.068 0.000e+000 -3572e+0.. -2.003e+0.. 0.000e+D0
;IRl n ﬂdﬁr" 0= -1 RSdsaD -2 M %wan n Wh;l':ﬂ S
[ ok || cancal |
L

When different loading is applied on the structure, the internal forces on the members
are changed accordingly. Some useful information about the force on each member:
stress, axial force and torsional moment can be found here.

To find the minimum/maximmon section capacity factpraxial force or torsional

moment among the members in the structure at a certain load factor, select the cycle
number and click on column header to sort it in ascending/descending order.

To save the results in text file, click thatton B at top right of this window.

T MomentRotation

-
Member Statistics / Moment - Rotation

[=X=)

Member Statistics Moment - Rotation |

Member 23 v Nodel=7 Node2s8 =]

Moment - Rotation Curve

Moment

-----------------------------------------------

____________________________________

[¥] Draw with Line

[¥] Draw with Symbol
Show Curve
Cheta 1y ©
V] Theta 12 ©
[(Thetay ©
Cheta2z

Axes

@ X - Rotation
Y - Momert
X - Moment
Y - Rotation

P-Hinge Rotation v

Cycle
From 1

To 400
1to 400

load Stage 0
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This diagram shows change of moment against rotation for seeded plastic
analysis and time history analysis.

4.8.8.2Show Section Capacity Factor Statistics

Click thePostMember ResultsShow Sectioapacity Factor Statisticcommand to
show section capacity factor statistics.

Shortcut: Toolbar: | Keys : None

This function is useful to check the utilization of each section group. User can reduce
or increase member size according to charts.

Clustered Bar | Scatter Chart

Options

Background E
Axies ﬂ
Font ﬂ

@ By Count

() By Weight

4.2%

S5 22% 20% 1.5y [ ExportBuP.. |
: Expol

07 08 09 10 =10 [ clse |

Clustered Bar | Scatter Chart

Analysis Case ...

Options
Background ﬂ

Axies

Font

Grid line

Point Color

PointSize § =

Auto Fit

LENE
s Am

| e, fn

Capacity Factor

1

Export BMP...
Close
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Click theAnalysis Caséutton to select the analysis case to be included.
Click the Sectionbutton to select the section to be included.

The color of background, axis, front, grid line and point color can be selected. The
chart can be exported to a BMP file

The color of each member in defadstructure depends on the section capacity factor
at each loadycle

Shortcut: Toolbar: = Keys : None

Member... @ Member Color @
(| Show Values

[ Show Bar

[y
&
k=]
@
5]
=
b
k=1

Gl

¥]

&

OO O

+1.0

+
5
=

+0.8
+0.6
+0.4
+0.2
0.0
-0.2
-04
-0.6
-0.8 0.8

4.0 -1.0

P 11

|

Coiom | [ v
= (= 6] [ o= |

It is divided into 12 different colors by different ranges of section dgptactor. The

first one represents the member with stress value larger than or equ#l (ice.
exceeding the tensile yield stress), whereas the last one represents the stress value is
less than1.0(i.e. exceeding the compressive yield stress).

Unifarm

L |

Reset

V]
W

Chang these colors by simply clicking the color boxes and select the new one from
color palette.

4.8.8.3Show Bending Moment/Shear Force Diagram

Click the Post-Member Resultsshow Bending Moment/Shear Force Diagram
command to show the bending moment and shear éhaggam of althe members on
the screemn undeformedconfiguration

Shortcut: Toolbar : 4= Keys : None
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Show Diagrams
Bending Momerts
] about y-axis
Shear Forces
[ along y-zds [ dlong z-ads
[ Aedial Force [ Torsion
Options
[ Show Values Scaling Factor: 1
[ Fleset ] [ HApply ] [ Close ]

To show bending moment and/or shear force on undeformed structure in main window
select one or more than one item$&éshown on the screen.

Bending moment aboytaxis
Bending moment abouataxis
Shear force along locgtaxis &z plane)
Shear force along locataxis Ky plane)

Axial force

= =4 4 -4 A -

Value of bending moment, shear force andckirce

Afterwards, tick the members you wan draw curves and preégply.

4E*ﬂ1 ./'_/' O94E+01
— P
™ 1]

T TF

2.94E+01

Please be reminded that too many curves will reduce the quality diaheam It is
recommendethatonly diagrams of selected membersuld be shown simultaneously
on the screen

The resultcould also be viewenh a separate windowy clicking thespecifc member,
and then aialogwill pop upto show the bending momesdand shear foreas below
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Force Diagram (188)

Design Procedure

Mode [25]to Mode [160]

Section Capa.Fac. -3611e-002 E]
Puial Force -1.681e<001

Torsional Moment  0.000=+000

Section CHS114.3x6.3-1

Show Moment Show Shear Force
About y-adis / Mlong y-axis

Momert Shear Force
7.94e-002 -1.98e-001
0.00=+000 1.98-001
1.98e-001 - T —_1.98e-001
0.00e+000 . 0.004+000
0.00e+000@-0.00
e |
o 1
About z-ads / Mlong z-axis
Moment Shear Force
0.00e-+000 01.00e+000
1.94¢-001 0.00e+000
0.00e+000 0.00e+000

U.UUE+UUU@—U.UU
o

[DEEIGM ELEMENT]= 188, [NODE1]= 25, [NODEZ]= 160; [LENGTH]=

<AMALYSIS CASE=>: 1.35DL+0.98LL+0.84WLH1+0.85TL1 =LNIT=:

Load Stage : 0 Load Cycle : 1

[My1]= 0.0000E+00 [Mz1)= 0.0000E+00; [My2]= 0.0000E+00 [Mz2]= 0.0000E+00
My1l= 0.1977TE+00 [Wz1)=-0.2984E-17; Vy2)=-0.1977E+00 [Vz2]=-0.2984E-17
[P 1=-0.1681E+02 (Compression), [Mt]=0.0000E+00 (Torsion)

Design Moments: [Myd]=-0.7940E-01 [Mzd]= 0.1943E+00 [ af}= 0.5000E+00
Design Type : "Beam-Column” Design Code @ "HKSC[2011]"

Seismic Design: 0 (Not Considered)

=MATERIAL PROPERTIES= : (1345

Elasticity Modulus, [E}= 0.2050E+09; Yield Strength, [py]= 0.3100E+06|
Design Strength: [py1]= 0.3100E+06(Bending), [py2]= 0.3100E+06(Axial)

<SECTION PROPERTIES= : CHS114.3X6.3-1

Area = 0.2140E-021z =0.3130E-051ly =0.3130E-05J =0.6250E-05
Zz(+)= 0.5470E-04 Zy(+)= 0.5470E-04 Zz(-)= 0.5470E-04 Zy(-)= 0.5470E-04|
S5z =0.6290E-04 8y =0.6290E-04rz =0.3820E-01ry =0.3820E-01

Note: The plastic modului are limited to Sy= 1.15 Zy, Sz= 1.15 7z

Rolled; CHS[Pipe]

<SECTION CLASSIFICATION= :

Double click the dialog to open it by external
editor tool such as

m

The first diagram shows bending moment abeakis and shear force alogepxis (i.e.
xz plane) of the selected méer. The second diagram shows bending moment and

shear force aboutaxis and along-axis (i.e.xy plane) respectively.
Note: all theseliagramsare drawn in member local axis.

4.8.8.4Show Plastic Hinge

Click the PostMember ResultsShow Plastic Hingecommand ¢ show theplastic
hinge if itis a plastic analysis allowing for plastic hisgermation

The plastic hinge may occur at one or both ends of the member with blue or red
circular mark. The blue mark means partially yield plastic hinge while the red one

means full yield plastic hinge.

4.8.9 Shell Resuls
4.8.9.1List Nodal Stress

Click thePost-Shell Resul> List Nodal Stressommand tdist the nodal stress
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Modal Stress l

Cycle Number ’Cyde 74180

Mode No.  Face S Won.Mises  S1

7 TOP -1.482-... -... -.. 1497e-..  0.000e+.
37 BOT -9.91%-... - - 9.982e-..  -1.084e-.
38 TOP -8.073e-... - -.. 8.116e-.. -1.057e-.
38 BOT -1.700e-... -... -.. 1.708e-.. -2.953e-.
39 TOP -1.284e-.. - - 1.287e-..  -1.55%e-.
39 BOT -1.427e-... -... - 1.42%-.. -2.43%e-.
40 TOP -3110e-... ... - 31Me-.. -2.922e-.
40 BOT 2.363e-... oo 2372e-..  2.370e-..
41 TOP -9.461e-... - - 9462e-.. -1.90%e-.
41 BOT 6.543e-... .. 6543e-.. 6.543e-.
46 TOF 5.831e-.. -... -.. 9.884e-.. -1.278e-.
46 BOT -1.325e-... ... - 1.33e-.. 41228
47 TOF 6.944e- .. -... -.. BS977e-.. -1.22%e-.
47 BOT -1.619-... ... -.. 1626e-.. -2.883e-.
43 TOP -1.209-... -... - 121e-..  -1.963e-.
43 BOT -1.253e-.. - - -, 1.28%e-..  -1.857e-.
43 TOP -2.960e-... - - 296%e-..  -3.713e-.
43 BOT 4.024e-... ... 4028e-.. 4.028e-. -
4 | 3

[ ok [ cance |

You may obtain 6 types of information of each node in different load cycles. When
cycle numbers changed,he load factor will also be varied

SX Thenodalstress in xdirection Globalcoordinatesysten)
Sy Thenodalstress in ydirection Globalcoordinatesysten)
Txy Shear Stres&lobal coordinatesysten)

von.Mises von Mises Stress

S The First Priniple Stress

S The Second Principle Stress

Note: Principlestressesindvon Misesstressare calculated as below.

§-38 15 -8 % ¢
¢

2 9
_S*S [AS-$%
Sz_2 & 2 9ﬁY

Sws=vVS +$ S S 3+%

Click the column header (e.g. Sx, Von Misesg,e$c.)to sort that column in ascending
or descending order in order to obtain the maximum and minimum values.

To save the results in text file, click the buttl& at top right of this window.
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4.8.9.2List Shell Stress
Click the PostShell Resuk>List Shell Stresscommand tolist the shell element

stresss

Shel Stress |

Cycle Number ’Cyde 17180

Shell No.

65
65
66
66
67
67
68
68
69
69
70
70
7
Al
72
72
81
81

Face

TOP
BOT
TOP
BOT
TOP
BOT
TOP
BOT
TOP
BOT
TOF
BOT
TOF
BOT
TOP
BOT
TOP
BOT

Sx

-8.077e-...
-8.997e-...
-2.314e-..
-2.768e-...
-1.383e-..
2.940e-...
-2.874e-...
-2.677e-...
-3.58%-...
2.664e-...
-5.986e-...
1.420e-...
-9.166e-...
8.227e-...
-1.257e-...
6.378e-...
-5.817e-...
-9.581e-...

Won Mises 51

1.983-..
3.086=-...
207%-...
313Ne-.
1713
452%- .
2 T4Be-...
- 4243
3816
4.568e-...
5.787e-..
. 4507
1.03%-...
7547 .
1111e-...
6.777e-...
15923
3374e-..

a1

-8.007e-..
-8.957e-..
-5.443e-.
6.367e-...
-1.238e-.
3.123e-...
-1.922e-..
2.014e-...
-3.034e-.
2.748e-...
-4.063e-..
4.664e-...
-8.368e-..
8.645¢-...
6.612e-.
7.754e-...
-4.088e-..
£.202e-..

You may obtain 6 types of information of each shell element in different load cycles.
When cycle numbes changed, the load factor will be changed accordingly.

Sx
Sy
Txy

von.Mises

S
S

The element stress indirection (Localcoordinatesystem

The element stress indirection (Localcoordinatesystem

Shear Stres@.ocal coordinatesysten)

von Mises Stress

The First Principle Stress

The Second Principle Stress

Click the column header (e.g. Sx, Vondds, S1, etc.) to sort that column in ascending
or descending order in order to obtain the maximum and minimum values.

To save the results in text file, click the buttl@ at top right of this window.

4.8.9.3Show Displacements

Click thePostShell Resuk>Show Osplacementsommand to show the displacement

contour

Shortcut:

Toolbar :

Keys : None
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SW0 File Edit Select View Construct Gr-Agsign Analysis Post Tools Window Help
DFdl: Rl (@ns HQE([En v+ |Fe|te|k(s i vizEs
ST 1[G 5 e+ = | ¢ =] " Cycle 72/ 180 Load Factor: [0.4387 | » [m
Drisplacement( ) Properties ox
+0.0004+00 L
L] LI )-a%, SH_HINGED CYLINDR
fo] l+2 SEle-02 2 Materials
— l+3 872e-02 I3 Frame Sections
A s -3 Shell Sections
e U+5 453e-02 [#-3 Load Cases
& LI 23 Combined Load C
" D+9 035e-02 {2 Groups
= D+1 033e-01 25 Advanced Groups
Q’ Evl 162e-01
l+1 291-01
I i l+1420e-Ul
o | gt
0| Maerment N —— »
2
~ etails I
Attributes Val
« i v
Read ||Ana. Case:12.7mm THK Unit : kN, 1

You may obtain 7 types of displacement of each shell in different load cycles. When
cycle numbers changed, the load factor will be changed adicmyly.

Ux Displacement in Xaxis

Uy Displacement in Yaxis

Uz Displacement in Z&axis

Disp Total displacement,Disp=/U; ). W2
Rx Rotation about Xaxis

Ry Rotation about Yaxis

Rz Rotation about Zaxis

The different colors in the shalementindicatethe differentievds of deformation

4.8.9.4Show Nodal Stress (Surface)

Click the PostShell Resuk>Show Nodal Stress (Surfacepmmand to show the
nodal surface streg®ntour

Shortcut: Toolbar : = Keys : None
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You may obtain 6 types of stress of each node in different load cycles. When cycle
numbers changed, the load factor will be changed accordingly.

Sx Thenodalstress in xdirection Globalcoordinatesysten)
Sy Thenodalstress in ydirection Globalcoordinde systen)
Txy Shear Stres&lobal coordinatesysten)

Von.Mises  von Mises Stress

S1 The First Principle Stress

S2 The Second Principle Stress

The different colors in the shell element mean the diffdesal of stress

4.8.9.55how Shell Element Stresse(Surface)

Click the PostShell Resuk>Show Shell Elem Stress (Surfacejmmand to show the
shell element surface stresantour
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