CHAPTER -V

MODELING PRESETS.

This Chapter covers:

Properties

Material Constant
Geometric Constant
Specification

Loads &Load Types
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In the Previous Chapter, We have discussed How to Create

structure by sample Structures. For Further stages We have to add Presets to the

structure, to analysis the Structure.

Various Preset for the analysis are as follows;
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Properties

Material Constant
Geometric Constants,
Specifications’,
Loads.

In this chapter, we have to learn about the Presets & How to assign the Presets to

the structure that list above.

So when you complete this chapter, you will be

finishing all the requirements to analysis any type of Structure.

>

YV V.V V V V

Prismatic property

Steel property

Thickness property

Checking property
Referencing & Reference table
Deleting property

Changing Units

Property Types

As we mentioned in chapter 1, STAAD Pro needs the cross — section to calculate I

(Moment of inertia), hence calculate K (Stiffness factor), and without K, Staad pro

cannot complete the system of matrices mentioned before and accordingly it cannot

produce the needed results.

Following are properties (Cross-Section) used to assign to Beams, Columns, and

Plates.

For Beams & Columns:

1.
2.
3.

Prismatic, for Concrete sections,
Built-In steel section table,
User created steel tables, for steel sections.

For Plates, the only available method is Thickness.



1. PRISMATIC Property Specification:

To assign a prismatic or concrete property to a

member follow this procedure:

B Tapered Tube
* Go to the menu, Commands - |**™ D L
>Member Property ->Prismatic or

* Go to Page Control General -

>Property &

[ close [ Heb

Click Define...button on the properties screen on

right side.

There are 4 different cross sections, to define a

concrete member.

Circle:- Provide YD for Circular. e
Rectangle:-Give the Value of YD-depth & ZD-
Width.

T-Beam: Specify YD, ZD, and YB & ZB. Similarly for Trapezoidal section, YD, ZD
and ZB must be provided.

P == operty -
B oo ) Eow e |
B Rectrd T E fdsnsle ..
B i3 ®
B Tropezoidal [E]

B Genee E ?mmlm f—2z0—
B Teperd | —z—4 . 0 t il 0
B Tepersd Tub B Tepered Tube T YD it
kb qu Frofit m 0 i [ Assign Profiis
s D T D m: 0 it
l T e 0 n l = o
—AZBl- % 0 ft il
[¥] Material
[] Material
e CONCRETE _~
Add ssign Close. Hep |
Add Assig Cose | [ Heb L I { /|

For the above four cross- Section, STAAD
Pro will take the values supplied by the user and calculate all the needed
information, which they are:

Ax- Cross Sectional Area.

Ay-Effective Shear Area for shear forces parallel to local y axis.

Az-Effective Shear Area for shear forces parallel to local z axis.

Ix- Moment of Inertia about X-axis.

Iy- Moment of Inertia about Y-axis.

Iz-Moment of Inertia about Z-axis.

General:



As an alternate method, you can give STAAD Pro all the data needed (Ax,Ix Iy and

Iz)with or without the cross section of the Beam, by selecting General.

You will get the following screen:

Note: 8
In all of the above five dialogue boxes you will EEEZES‘W

find a check box called Material, and pop-
up list with selection of Concrete.
Accepting this check box means you are

accepting the default data available at

a0

2 x0
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[7] Material

CONCRETE  +

yo: 0
0. 0
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STAAD Pro (to view the default material
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[ Closs ][ Hep
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data, form General page, Property sub-page, click on Material button, you will

get the following dialogue box)

1 22 - Materials
E ! - Densi Alpha
Hame Kipfin2 Poisson's Ratio ki pﬂngl JPF
STEEL 25000.000 : 300E-3 283E5 6.5E-5
STAINLESSSTEEL | 28000.000 : 300E-3 2B3E5 9.9E5
ALUMINUK 10000.000 : 330E-3 S8E-5 12 8E-6
COMCRETE 3150.000 170E-3 86.8E-6 55E6

When you click this checkbox off you have to

input the specific material constants later on.

How to assign Properties to a Section?

After selecting a section, Click Add button in
Property window. You can select some more sections or
click Close button. You can see the selected in Properties

window as below.

Ref Section
1 Cr540
2 Rect 7.203.60

—

Material

CONCRETE
CONCRETE

[¥] Highlight Assigned Geometry

)

)

Assign To Selected Beams
(71 Assign To Edit List

[ Ed. |[ Delete.
| Values... | | Section Database] [ Define...
I Materials. .. H Thickness... ] [ User Table... ]
Assignment Method

(@) Use Cursor To Assign
(7 Assign To View

[ Assign ]

l

I

Close Help

Select the section and choose any one of the Assignment Method:

Assign To Selected Beams —if you have already chosen the members.

Assign To View :— assign the section to all members.

Use Cursor to Assign: — select the required members using the cursor

Assign To Edit List: — type required members nos. in the box.

Click Assign, so that selected property will be assigned.



VIEWING CROSS-SECTION:
To view cross section, right-click anywhere in STAAD window. Select Structure

Diagrams. From the dialogue box, under 3D Section, select Section Outline.

None Section Outline Full Section

The structure will be shown as shown above. If you select
Full Section , you will get the following result:
Render:

From View toolbar, select 3D Rendered View, or from

Prisrmatic.
Steel Table.

means select View/3D Rendering. In all cases this is "=

what you will get: :
2. Built-In Steel Table ey

Pre Analysis Print

» From Menu, Commands->Member Property->Steel  osommiconm

Loading

3
3
3
v
»
»
»
3

Analysis

Table-> (steel table of a respective country).or

»
>

Post-Analyss Print »
Design »
»

A
\
|
\
T ~& g

> Go to General Pages Control

Miscellaneous

Y

¥ z
=

Make sure you are in the Property sub-page
> From the properties box at the screen, click
Section Database...

Select Beam

I 5 Shape waxi3 -
| HP Shepe wsxie £

A small dialogue box will appear. Choose the fono e i

B e wexis

suitable country table. Depending on what table you || f%... | i

. . . . R ol o

select a dialogue box with all of the cross-section will ||, s OTCoCoed
: TR

appear (we will take the Indian Steel Table as an |}&= :
S

example): S

Select the desired section, and then specify the proper
specification for that section.

There are mainly five different section categories:




Steel | Coldformed Steel I Timber I Aluminum |

3 American

@ Australian
@ British
@ Canadian
@ Chiness
@ Duich
@ European
@ French
@ German

@ Japanese
@ South Korean
@ Mexican

@ Russian

@ South African

=

@ American Steel Joist [

m

T e ———
i B ) Type Specification

@ 5T {Single Section from Table}

ISLE |:- (71 T (Tee Section Cut from Beam)

1548150 | @ D (Double Profile)

ISLE100 SP (Clear Spacinal

1SJB175 - Sl

1SJB200 () CM (Composite Section)

ISMB100 .

ISLE125

15JB225

ISMB125

ISLE150 st

‘iew Table CO [Denzity of concrete]
") TC {Top Cowver Plate)

[¥] Material _
| BC {Bottom Cowver Plate)

STEEL vJ (71 TB (Top & Bottom Cover Plate)

e I-Shape
e S Shape
e W-Shape
e Angle

e T-Angle

e Channel

e Tube

e Pipe

ST means Single section as mentioned in the table.

T means T-section cut from I-section.

CM means Composite Section-Steel and Concrete. Specify:
e (T, the Concrete Thickness

e CW, the Concrete Width

e FC, the Concrete Grade

TC, Top Cover Plate. Specify:



e WB, the Width of Cover Plate
e TH, the Thickness of Cover Plate

BC, means Button Cover Plate. Specify the same data of TC.
TB, means top and Bottom Cover Plate. Specify the same date of TC.
Angle:
ST means standard section as mentioned in the table.
RA, means an Angle with Reverse Y-Z:
LD, means Double Angle, Long Leg Back-to-Back. Specify:
e SP, the space between the two Angles.
SD, Double Angle, Short Leg Back-to-Back. Specify SP also.
Channel:
ST means standard section as mentioned in the table.
D, means Double Channel Back-to-Back. Specify SP.
Tube:
Select one of the pre-defined Tubes in the table Or define your own.
e TH, means the Thickness of the tube
e WT, means the Width of the tube
e DT, means the Depth of the tube
Pipe:
Either select one of the pre-defined Pipes in the table or define your own.
e OD, means the Outside Diameter

Of the Pipe I Plate Element Thickness

B Suface Thickness

e ID, means the Inside Diameter of

the pipe. 7 3 Node 1: U i3

—|  Node2 O fi

L Node 3: D is

Note: User defined table and others are fi 7t Nade 4 0 f
dealt in advanced chapters. batera

.
3. Thickness

» Go to General Page Control.
> Make sure you are in the Property T ay——
sub-page

» Form the right of the screen, click Thickness

The following dialogue box will appear:



If you fill Node 1, automatically Node 2, 3, and 4 will be filled with the same
value.

If you want to give different Thickness for different Nodes, go to each Node, and
input the desired value, this will not affect any of the other Nodes.
General Nodes about Property Assigning;:

For the three types of Properties mentioned in this chapter, there are different
functions to check the other values as mentioned below:

1. After you assign Property for a Beam, double - clicking it will show you a

dialogue box, select Property tab, and the following will appear:

s [ 111 - Beam

| Geometry | Property | Loading |

Beam no. = 1. Section: Rect 18.00x18.00

.

—_
Length =10 1.500

Physical Properties (Unit: ft)

A 225 b 0711514
Ay 225 Iy 0.421875 f Asi
ign./Change Pro
Az 225 Iz 0.421875 | 5 5 perty
n) 1.5 w 1.5

Material Properties

Elasticity (kip/fin2) | 3150 { Density(kip/in3) | 8.68e-005 CONCRETE =
Poisson | 017 i Alpha E 5.5e-006
Assign Material |

| Print | I Close ]

You will see that STAAD Pro already calculated for you:
e Ax,Ay,and Az
o Ix,ly,and Iz

2. Double-Click on the plate:



Geometry | Property Constants |

Plate No : 17

Physical Properties

Thickness
Node it I
4 0.429995987
5 042599550987
11 0.4299950987
10 o 987

[ Assign/Change Property ]

Material Properties

Elasticity(kip/in2) | 3150 | Density(kip/in3) | 857999988
Poizson | o7 i Alpha | 5.5e-006 @
I Pririt ] [ Close J
Referencing

After you made your assignment, and in the data area, you will see the following;:
> Each Property assigned will be given a Ref number, starting from 1, and it
shows if you select the Material checkbox or not.
In STAAD Pro window you will see the name of the section mentioned beside
each Beam, or Plate:

Clicking on the Ref will automatically select the Beams, or Plates.

Section ﬂg&ﬁqu|

Ref Section Material
1 Rect 13.00<18.00 CONCRETE

2 Crigld CONCRETE
: hness CONCRETE

This is very useful especially if you want
/I Highlght Assigned Geomely to check your work : that is all the desired Beams

are assigned the right cross-section.If you don’t want the selecting to take place, click off

the check box below Reference table:
Deleting the property for a section:

If you want to delete an assignment, follow one of the methods:



> Select the Ref number you want to delete, and click Delete button in
properties window.
> Select the Ref number and press and Delete at the keyboard.
In both ways, the following dialogue box will appear:
STAAD.Pro for Windows [

Please press < OK = to confirm the delete operation

l'\.

If you are not sure, please press < CANCEL »
to discard the delete operation.

o ) [ Cone ]

Click OK, to confirm the deletion, or cancel to ignore.
Reference Label

To change how the Reference Label is displayed on the screen, right-click anywhere
in the STAAD Pro window, and selects Labels. From that, under

Properties section you choose one of the following: Hopetics

i) Ref [
References (j), (Beside each Beam you will see r1 12 etc.) @ SE;E:::; )
Sections (x), (Will Show the Cross Section beside each Beam) “ None

None, (Noting Will seen beside the members)

Changing Input Units

When starting your problem, you have

Length Units Force Units
assigned one Length & force unit initially. Sk Bl I
As an alternate method you can also, Bra.  OWde 6 Wiand I tecationn
h . . . h ) Millimeter () Kilometer ) Metric Ton @ KiloNewton

change your input units, and input the i OKiogom  © MegaNewton
dimension using the new Units.

Assuming your current length units is ok | [ Concal

in m (meters), and force units are in KN
(Kilo Newton).
To change the units do the following;:

° -From the Structure toolbar, select Input Units, or form menus select
Tools/Set Current Input Unit. The dialogue box will appear as shown above
e (lick mms. & Newton.



Constants

There are two types of Constants in
STAAD Pro,

| Commands Analbze Mode Window Help

Plate Thickrisss aeamSED (048

Surface Thickness

° i =
Material Constants, S e Jaanameqol
o Geometrlc ConStants' I ateial Conztants Matenial Table...
. Geomelic Constants k
Material Constants Densy..
Support Specifications L4 Elasticity...
Materials allow the user to provide Hefber Speciications R :ﬂi;:""'sﬂa'iﬂ--
. . Plate Element Specifications * o B
material constants such as Density, : Damping Ralio...
Master/Slave Specihication r
. . . , . .. G (Shear Modulus) ..
Elasticity, Poisson’s Ratio, and Coefficient Pre Aalsis Prrk ,
Claar Above Commands...
of Thermal Expansion etc. e Define Damping for Dymamics |

The material constants are:

modulus of elasticity (E);

weight density (DEN);

Poisson's ratio (POISS);

co-efficient of thermal expansion (ALPHA),

YV V V VYV V

Composite Damping Ratio, and beta angle (BETA) or
» Coordinates for any reference (REF) point.
E value for members must be provided or the analysis will not be
performed. Weight density (DEN) is used only when self weight of the structure is
to be taken into account. Poisson's ratio (POISS) is used to calculate the shear

modulus (commonly known as G) by the formula,

G = 0.5 x E/(1 + POISS)

If Poisson's ratio is not provided, STAAD will assume a value for this
quantity based on the value of E. Coefficient of thermal expansion (ALPHA) is
used to calculate the expansion of the members if temperature loads are applied.
The temperature unit for temperature load and ALPHA has to be the same.

Composite damping ratio is used to compute the damping ratio for each
mode in a dynamic solution. This is only useful if there are several materials with
different damping ratios.

Note: Poisson's Ratio must always be defined after the Modulus of

Elasticity for a given member/element.



How to assign Material constant to member?

There are three ways to assign Material Constants to Beams or Plates:

1. Using Menus,
2. Using Page Control,
3. Using Double Click,

Using Menus

Select desired Beams or plates in the Structure:

From the select Commands/Materials, and then select one of the following

choices:
> Material Table Mateial Constants
> DenSity Geomnetric Constants
. . Support Specifications

> Elasticity, i

. , . Member Specifications
> Poisson’s Ratlo, Plate Elernent Specifications
> Alpha Master/Slave Specification

. . Pre Analysis Print

» Damping Ratio,
» G(Shear Modulus)

Regardless of the constant you want to input, you
will get almost the same dialogue box:
Note:-
> If you have select Beams Or Plates, before the
Command, then under Assign, select To
Selection.
> You Can assign to all Beams, and Plates, by
Selecting To View.
» You can Use F2 key to Convert Units.
Using Page Control
From General Page Control, Select General/Material
sub-page.
At the right side of the Screen, Click Isotropic tab
in the Material Box.
Click Create button, to Create a new Material
constants, you will get following dialogue box:

Type the name of this material; input the data

Material Table...

Density...
4 Elasticity...
Poisson's Ratio...
Alpha...
Damping Ratio...
G (Shear Modulus) ...

Clear Above Commands..,

B ° Material - - Whole Structure

Isctropic | Ortho Tropic2D |

Title

STEEL
STAINLESSSTEEL
ALUMINUM
CONCRETE

[] Highlight Assigned Geometry

Creste | [ Edt..

| [ Delete.. |

Assignment Method
Assign To Selected Beams
() Assign To View
@ Lise Cursor To Assign
) Assign To Edit List

| Close

Isotropic Material

ldentification
Title -

Material Properties
Young's Modulus (E)
Poisson’s Ratio {nu) :

Density
Themal Coeffiz)

Critical Damping

= o e o al e

Shear Modulus {5} :

kNAZ

kNA3
@/

kN2

OK Cancel




you want, and click OK, a new Material will be added.

While the new material is selected, select desired Beams, or Plates,

and click Assign.
Using Double Click

Double-Click on the desired Beam or Plate, a dialogue box will
appear.
> Select Property tab.
» Under Material Property, there will be a pop-up list.
> Select the desired Material.

> Click Assign Material.
Material Properties

Elasticity(kip/in2) | 28000 Density(kip/in3) | 0.000283 [—STEEL "’|
Poizzon 0.3 Alpha 5.5e-006 |

| Assign Material |

Note:-

If you have already created an isotropic material, you will find it in the list.
Assign Methods

There are four methods to assign Material.
> Assign to Selected Beam
> Assign to View.
» Use Curser to Assign.
> Assign to Edit List.
Assign to Selected Beam
Select Nodes, Beams or Plates to assign loads, Assign to Select Beams enables,
and Click the same, Click Yes.
Assign to View
In this Method, all the elements get assigned the selected material, Click Yes.
User Curser to Assign
In this method, user has to pick that want to assign the selected Material, Click
Yes to complete.
Assign to Edit List
In this method, Type the Beam or Plate No’s in the list below, Click Yes to

finish.



Geometric Constant (Beta Angle)

When you assign a cross-section to any beam(beam or column) STAAD Pro will

orient the cross-section in a way that it may not satisfy your Structural Case.
Example: - Assemble the following 3D Frame.

Note the orientation of the cross-section, and hence the orientation of local Y.

Your requirements now will be rotate the cross-section (A,B,C) in a way that it

should have higher moment of inertia. Here it came’s Beta angle (B) role.

When B=90° means, you will rotate the cross —section by 90°%

This command will work with Concrete and Steel Cross-sections. After Rotating

the Columns A, B, C, the frame will look like the following:
Note:-
1. You can use any angle, not only 90 ¢ or -90%.
2. Angles in STAAD Pro are Absolute,

and not relative, Meaning 45° is always
Support Specications '

| Wember Reference Paint.

45° and not relative to the Current Plat Referznce Port.

| MemberSpecfications }

pOSitiOI’l of the Beam. Clezr Above Command..

i Plate Hlement Soecffications H

There are three ways to assign Beta Angle

to Beams:

> From menus select Commands/Geometric Constants/Beta

Angle (Following Dialogue will Appear). o oo e

nglnn | Beta Angle |

> From General Page Control/Property Sub

Beta 90

Page, from Data Area on the right, Click
on the Beta Angle tab and You will see

the fOllOWll’lg Dialogue. [¥] Highlight Assigned Geometry

[Create Bets Angle | | Edit

] [ Delete

I

» Double Click on the desired Beam. A " . i
dialogue box will appear, under the g s o
Additional Info Part, the current Beta  Member

Angle will be displayed. Fire: Procfing :
Click Change Beta Button, and set the new  Radius of Curvature
Gamma Angle
Beta Angle.

Supports

Change Beta

deq

Supports are most important for any structure. Without Supports, analysis may not

run and STAAD Pro will produce error Message.




Following are the different types of Supports:
1. Fixed
2. Pinned
3. Fixed Butt,
Note:- The other types of Supports like Enhanced, Inclined, Foundation,
etc.. Will be dealt in advanced Material.

1. Fixed

Fixed in STAAD Pro means there will be no movement in any direction,
and no rotation around any axes.

There will be six reactions on this support, EX, FY, FZ, MX, MY
& MZ.

Used most to model isolated footings.
2. Pinned

Pinned in STAAD Pro means there will be no movements in any direction, but
there will be rotation around the axis.

There are 3 reactions only on this support FX, FY, FZ.
Used mostly in plane structure (2D geometry parallel to XY plane).If used in
plane structure, there will be only 2 reactions FX, and FY (Which is Axial, and
Shear respectively) as FZ will not be considered by the Structure itself. If you
Want to use it in 3D geometry, study your case carefully, as it may not fit what

you need.
3. Fixed Butt

This support is to used in case of releasing your fixed support, especially
in 3D Frames. Simply supported can also be given by releasing all forces except
FY.

S‘uppw!‘;Sijtciﬁt:a'ﬁmf

You can release any of the =
following FX, FY, FZ MX, MY & MZ. i | P Butfpring..

Plate Element Specifications 4
Enfarced...

This will give the user the power to  Master/Slave Speciication 1
Enforced But..

model the Structure case exactly. Pre Analysis Print Y Inclined..

P Define Damping for Dynamics Famation

How to assign Supports? A e S

. Leading 4 o : :
There are two ways to assign Supports to Tenson/Compression Sping..

Analysis 4
Nodes: Clear Above Commands...

» Using Menus,



Select the required Nodes.

o F
rom menus select Commands/Supports Specification, then select one the first three
choices; Pinned, Fixed, Fixed Butt/ Spring.

o For Fixed and Pinned, there will no additional
Release

information, hence click Assign. s

o For Fixed Butt, you should select which of the 3 ey
forces, and/or which of the 3 moments to be released. —
Using Page Control, :i

For General Page Control, selected support sub-page. EImz

Once you are there, the cursor will change to Node cursor

automatically.
» Select the desired Nodes.
» From the Data Area, click Create.

A dialogue box will be displayed, pick the desired type of supports, and Click
Assign.

Editing Supports
From the Selection toolbar, select Support Edit Cursors icon, select the support, to
show the dialogue box of the support to edit it.
Another way would be to double click, the support definition in the Data Area, to
show the dialogue box of the Support to edit it.
Specification
In specification, there are commands to define the structure more exactly.
For example, if there are truss members in space structure, we can define
those particular truss members alone; hence they can sustain axial loads only.
Another example is, we can Release members for any reactions or
moments at a particular joint.
a) Beam Release
The Nodes at the ends of each Beam, is always considered to be
Rigid Nodes, hence there will be six reactions at each Node.
You can release any of the 3 forces (FX, FY, FZ) and/or 3 moments (MX,
MY, MZ), in a member at the Start Node or at the End Node from.
> Select General Page Control, and Spec sub-page.



» Select the desired Beam, then Click Beam Button.
You can reach the same command using menus by selecting Command/Member
Specification/Release. The dialogue box will appear;
Specity the following information:
> The Release Type, whether Partial Moment
Release, or Release.
» The location, whether at the Start, or at the End of

(M0

the Beam.
» Specify the Release, Choose the desired the desired check box.
Click Assign.
Member Specification ﬁ

Compression I Tensgion I Inactive | Fire Proafing I Imperfection

Release | Offset | Property Reduction Factors I Cable | Truss

Location Release Type

@ Stat ) End (") Partial Moment Release @ Release

Partial Moment Release
Enter  0for Full Moment Restraint and

MP 0 1faor Mo Moment Restraint conditions.
Mpx  |C mpy D Mpz |D I
Release |
[CIF [CIKF¥ (D [ kM [CIM¥ [C]KMx (D kM4t /deq.
ElFy EIkFY |0 kNA CIMY [E1KMY |0 kNft/deg. | ||
[[FZ [OKFZ (D | e At [CIMZ [C] KMz (D kM4t/deq.

>
Release will be shown in the member like this:
Editing Beam Release
1. After you apply the release you can  Heeases:
change it, by Double Clicking the  Stat: MFXD

Beam, a dialogue box will appear, and End:

under Releases you will see the | Change Releases /t Start... |

Release current release Conditions: [ PR W e ]




Click Change Releases At Start or End, if the current release is at the star or at the

end of the Beam.

The original release dialogue box will appear as we seen in t5he previous page, and

you can change it to the desired release.

2. From the Selection toolbar, select Member Release edit Cursor icon,

double-click the Release itself (and not the Beam), to show the dialogue
box of the Release to edit it.
3. Another way Would to be Double-click on the Release from the Data

area, to show the dialogue box and edit the Release.

b) Editing Beam Release

The Concept is same applied for plates. Here you can specify 3-4 Nodes instead

of 2only.
Plate Specs I.ﬁ
| Release | ignore Inplane Rotation | Plane Stress | ignere Stiffness |
Mode Release
@ Mode 1 T =
I S (W .
"' Node 2 L P
] (s L
@ Neded: | | 9 0
“IFz MZ
7 Mode 4
d Close | \=sig Help |
C) Truss Members

If user defined the file as Truss Structure, all the Beams (by default ) will take

only axial loads only. Hence the Beams will not carry neither Shear nor Moment.

But if you define the Structure as Space or Plane, all the Beams a(by default) will

carry axial, shear and moment.

Accordingly, if you have in Space, or Plate Structure a Truss, STAAD Pro will

never know to deal with truss members, except to consider them as any other members,

which means will carry axial, shear, and moment.

To let STAAD Pro treat truss members as special case, you have to specify that as

specification.

From General Page Control, select Spec sub-page.



You can reach the same command using menus by selecting Command/Member
specification/ Truss.

Select the Beam to be declared as true Members.

Click Beam Button, The Beam Spec dialogue box will appear, select
Truss Tab.

Click Assign.

Note:- Likewise the Member Tension or Member Compression command can
be used for members that can carry only tension or Compression members.

Members offset is used to offset the members in X.,Y or Z directions.

Loads

Structural loads or actions are forces, deformations, or accelerations applied to
a structure or its components.

Loads cause stresses, deformations, and displacements in structures. Assessment
of their effects is carried out by the methods of structural analysis. Excess load or
overloading may cause structural failure, and hence such possibility should be either
considered in the design or strictly controlled.

Mechanical structures, such as aircraft, satellites, rockets, space
stations, ships and submarines, have their own particular structural loads and actions.

Engineers often evaluate structural loads based upon
published regulations, contracts, or specifications. Accepted technical standards are
used for acceptance testing and inspection.

First Basic Loads called Primary Loads are given in to the Structure. Then Load
Combinations are used which will combine a factored Primary Loads, simulating the
design Codes combinations, which will generate the maximum shear/moments results.

Primary Loads

Primary Load is the base for the Loadings in STAAD Pro.

Each Primary Load should have a number (essential to STAAD Pro), and a Title
(Optional for STAAD Pro, but important to the user).

You can left Title Empty, but later on, it will very difficult, to renumber what is
this load, hence make sure always to type a good Title.

Primary Load Contains inside it all the individual loads which may act on:
e Nodes,
e Beams,
e DPlates.



Load Combinations
Combination Load is the Primary Loads defined earlier multiplied by a factor.
The Number of the first load Combination will be next to the Primary Load
Number. As an example, if the last Primary Load Number is 4 then the first load
Combination number will be 5.
Example for the Load Combination is,
11.221.2 ->1&2 are Primary loads and 1.2 is the factor.
Meaning is 1*1.2+2*1.2.
Because STAAD Pro deals with the Primary Load Case number and not the title,
give in the equation of the combination, only the primary Load case number.
Creating Primary Loads

» From the menus, select

Command/Loading/Primary Load.

Or
> Go to General Page Control, and ||"' Ladig T {800

Reducible per UBC/IBC

select Load Sub-Page.

a) If this the first time you invoke this sub- |[™ "

page, you will see the following

dialogue box;

[ ad [ oo ][ Hb |

You can see that the Create New Primary
Load Case is highlighted and Existing Primary Load is dimmed, as it is not available
now.

Leave the number to be 1, also leave Loading Type to be none, and type the Title
of your load. Then enter OK. Proceed with giving the Loads.
b) If you want add existing load in to current,

c) From the menus, select Command/Loading/Moving Load Generation.

Or Add New | Load Cases =]

Ee (CosdGeneraton )

imary
[ Load Generation

d) Go to General Page Control, and |fsnzoze, o bt
select Load/Add Load Case/Load SRR T
Generation Sub-Page.

You will get the following screen:

Now you can select between the two

choices to edit an existing load, or

create a new one. | i




Note:-
If you want to create New Load Case,
» From the menus, select
Command/Loading/Primary Load. Or
> Go to General Page Control, and select
Load/Add Load Case/ Primary Sub-
Page.
The following Button to be Appear,
> You can see the current load in 3
different places as below,
Primary Load Types.
After entering the

loading screen you will find the

Humber |1 Lasd Type : [Mcen =]
ks A

Tila ||)H-u L0

Add Choae Hep

following different types of load,
> Self Weight,
> Member Load
> Element or Plate
Load
> Joint Load

BHHF

|<
3
£
]
L.}
3
3
i 1
=
5
5
£
=4

| 88 il | 103t & Detition - ugpor

EIRE
[
B

Y

Temperature
Load,

Wind Load
Moving,
Seismic Load

Snow Load,

YV V V V V

Time Frequency
Etc...

It is Preferable to select the desired Nodes, Beams or Plates prior to

applying the load. This way you will be able to apply the load to multiple Nodes,

Beams, Plates, Surfaces which will minimize your time.

STAAD Pro enables the user to specify the direction of each load using

Global, Local, and Projected Methods. This Software is equipped with a self weight

command, which can calculate self-weight of the structure based on cross-section,

length and material density.



STAAD Pro can simulate a one way and two way slab loading directly on
the beams carrying any slab.
Self-weight

» From the menus, select Command/Loading/Primary Load. Or

> Go to General Page Control, and select Load/Add Load Case/ Primary Sub-
Page.

» Select Load Case-1 , click Add Button

» From Add New : Load Items, Self weight to be default, Diagram to shown
below

> By default Y axis is in the selection & Factor is -1, if you want to change
setting change the Axis& Factor. Otherwise Click Add & Close button.

> Select Self-weight load as shown in the picture, Click Assign to

View(because all Member must have their own Weight).

® st e )
[ Seffweignt Load
@ loda Load -
@ Member Load D"w'o'_“ _ .
@ Physical Membe Load ox @y 0z
@ Area Load
@ Floor Load
@ Plate Loads Factor -1
@ Surface Loads
@ 5oid Loads
@ Temperature Loads
@ Seismic Loads
@ Time History
@ Wind Load
@ Snow Load
@ Response Spectrs
@ Repeat Load

@ Frequency

New.. Add . Edt.. | | Delete.
— = [ | Toggle Load
+-[D Definitions Assignment Method
=~ Load Caszes Details Assign To Selected Entities @ Use Cursor To Assign
R 1) 1 - LOAD CASE 1 () Assign To View (7 Azsign To Edit List

o ol SELFWEIGHT Y -1

f- Load Envelopes

[ Assign ][ Cloze H Help




The Assignment method you have chosen is Assign to View,

£ !\ Do you want to proceed ?

ves || Mo

» Warning Message displays, click YES to assign Loads.
Member Load
Member Load are Loads applied to beams, columns, truss members,
bracing members, Connection members, etc..,
> From the menus, select Command/Loading/Primary Load. Or
> Go to General Page Control, and select Load/Add Load Case/ Primary Sub-
Page.
> Select Load Case-1 , click Add Button
» From Add New : Load Items, Select Member Load ,the following Diagram

to shown below

@ Nodal Load
@ Member Load Force

----- ao
----- E Uniform Momert
----- B Concentrated Force w10 kNA 42 0 ft
----- E Concentrated Momen Wi
..... B Linear Varying d3 d3 0 ft
----- E Trapezoidal
----- B Hydrostatic
..... B Pre/Post Stress dl g2
..... B Fixed End D X(local) ©GX  OPX
@ Physical Member Load
@ Area Load 7Y (local) @GY  OPY
@ Floor Load
@ Flate Loads
@ Suface Loads
ol ool

» In the above Picture specify the following parameters,

Direction

) Z(local) ©1GZ i PZ

e Specify the type of load whether concentrated, uniform,
etc.., give value of load and the distances (if applicable).

e Specify the direction of Load ,

e C(Click Add button



e Select the Beams to assign this Load, Click Assign to Selected Beams

button, Click Yes.

FOLLOWING AARE THE TYPES OF MEMBER LOAD

Various types of Member Load are showed below,

e Uniform Force,

e Uniform Moment,

¢ Concentrated Force,
e Trapezoidal

e Linear Varying,

e AreaLoad,

e Floor Load

Etc..,

Uniform Force or Uniform Moment

From the picture shown above,Select Uniform Force or Uniform Moment (shown

below uniform Force),

Specity the following Parameters shown below,

W1->Value of the load in currently
selected units.

d1, d2 -> Distance of starting and
ending points of the load from the
starting node (Node A) of the member.
If these values are zero, then the load is
applied over the entire length of the
member.

d3-> Perpendicular distance from the
member’s shear center to the plane of

loading.

% Selfweight
@ Nodal Load
Q Member Load
Uniform Force
— [ Unfom Woment
i Concentrated Force
[l Concentrated Momen
E Linear Varying
E Trapezoidal
—[§ Hydrostatic
- [ Pre/Post Stress
- [l Fixed End
@ Physical Member Load
@ Area Load
Q Floor Load
@ Plzte Loads
e Surface Loads
@ Solid Loads
@ Temperature Loads
ol oo o

i

d3
Hg % dl 4

d1 0

w12 kN g2 0
d3 0

Direction

) %(local) 0 GX
Y (loca) ©GY
O Z(locd) OGZ

) PX
5 PY
Pz

Direction->Click on the appropriate radio button to specify the direction of the load.

X, Y, Z indicate the direction in local coordinates;

GX, GY, GZ indicate the loads in global coordinates;

PX, PY, PZ indicate the loads along the projected length of the member in the

corresponding global direction.



However, d1, d2 and d3 are still measured along the length of the member and not

along the projected length.

Concentrated Force (or) Concentrated

Moment

To  specify a

concentrated force or moment,
select the Concentrated Force or o
Concentrated Moment tab. The data f—_

items are explained below.

P->Value of the load in currently

selected units.

d1->Distance of the load from the starting node (Node A) of the member. If this

value is zero, then the load is applied at the midpoint of the member.

d2->Perpendicular distance from the member’s shear center to the plane of

loading.

Direction->Click on the appropriate radio button to specify the direction of the
load.

X, Y, Z- indicate the direction in local coordinates;
GX, GY, GZ indicate the loads in global coordinates;

PX, PY, PZ- indicate the loads along the projected length of the member in the

corresponding global direction.

However, d1 and d2 are still measured along the length of the member

and not along the projected length.



Trapezoidal

To specify a trapezoidal load on a member, select the Trapezoidal menu tab.

The data items are explained below.
W1, W2-Starting and ending load values in currently selected units.

d1, d2-Distance of starting and ending points of the load from the
starting node (Node A) of the member. If these values are zero, the load is

applied over the entire length of the member.

Direction->Click on the appropriate radio button to specify the direction
of the load.

X, Y, Z indicates the direction in local

coordinates;

GX, GY, GZ indicates the loads in global

coordinates; g

PX, PY, PZ indicates the loads along the

projected length of the member in the corresponding global direction.

However, d1 and d2 are still measured along the length of the member

and not along the projected length.

Examples for the Force Direction
a) In the Following case of Beam, when you give loading in Y Direction or
GY Direction, Sign will be Negative.
b) In the Following case of Columns, when you loading in Global direction,
it is positive GX, and when you give it in local direction it is Negative Y.
c) Following is the illustration for the inclined beam. Vertical load will be
Negative Projected Y direction and inclined load in the local negative y
direction.
Note:-For projected direction, if the X-Y plane, then you have only PX & Py a
possible directions for the loads to be applied in the same plane. Accordingly, that

applies to other planes. Also, for uniform force, using the projected direction, the value



of the load will not be the input value, instead it will be the input value multiplied by
the Sine or Cosine of the angle between the inclined Beam and Horizontal in the plane
of Loading.
To verify, see the following example:
If you have the following case(frame in X-Y Plane):
The Angle between the inclined Beam and the horizontal is 53
Fig-1 If you apply a uniform force of -10KN/m over the
beam length using PY direction, the value of the load
will be—6 why? Because Cosine 53=0.6 and
hencel0*0.6=6
Fig-2 If you apply a force=10KN/M over full beam length using PX
direction, the value of the load will 8.66, why Because sine
53=0.79 and 10*0.79=7.9.

Linear Varying

To specify a linearly varying load on a member, select the Linear Varying tab.
The load is applied over the entire length of the member. The data items are

explained below.

W1, W2->For a linearly increasing or decreasing load, enter the values of
force W1 at the start of the beam and W2 at the end of the beam in currently

selected units.

W3->For a triangular load
distribution, enter the value
W3 of the force in the middle

of the beam.

Direction->Select the :_-;1_"

direction of the force in local i“q

coordinates from the radio
buttons X, Y or Z.

Area Load

This allows the user to apply area (panel) load which will be distributed



on surrounding beams based on a one way distribution.

>
>

>
>

From the menus, select Command/Loading/Primary Load. Or

Go to General Page Control, and select Load/Add Load Case/
Primary Sub-Page.

Select Load Case-3 , click Add Button

From Add New : Load Items, Select Area Load ,the following

Diagram to shown below
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e Direction->Click on the appropriate
radio button to specify the direction of
the load.

e Local Z indicates the direction in local

coordinates;

GX, GY, GZ indicates the loads in

global coordinates; = e

Enter Pressure Value in the Current units,

Floor Load

This option allows the user to apply a panel load which will be distributed on

surrounding beams based on a two way distribution.

> From the menus, select Command/Loading/Primary Load. Or
> Go to General Page Control, and select Load/Add Load Case/

Primary Sub-Page.

» Select Load Case-3 , click Add Button



> From Add New : Load Items, Select Floor Load ,the following

Diagram to shown below

.......

[ | e -

e Enter Pressure Value in the Current units

e Select the Range in X or Y or Z, or by Group by clicking the
Corresponding Radio Button.

e Direction->Click on the appropriate
radio button to specify the direction of
the load.

e GX, GY, GZ indicates the loads in

global coordinates;

e Range:- Type the deflection range in the X

, Y, z & Minimum & Maximum Range in = e

current units,
e One Way Distribution:- Check this option used where Load to be
Distributed in One Way (Slab).
Select the Node no from Default List Box by clicking the down arrow
button,
Here no need to select any Beam before applying this Load.
Example:-
To apply the floor load like following,
» From the menus, select Command/Loading/Primary Load. Or
> Go to General Page Control, and select Load/Add Load Case/ Primary Sub-
Page.
» Select Load Case-3 , click Add Button



»> From Add New : Load Items, Select Floor Load ,the following Diagram to

shown below

Add Mev OaC

T oot
@ Nodal Load
@ Member Load : Range
% Physical Member Load Dk b D ¥ Bowige
Area Load @ YRANGE (G
@ Floor Load = Minimum 30 i
e Flaar Load .
@ Plate Loads Masimum 0 f
@ Suface Loads Pressure -5 kN2
@ Solid Loads Define ¥ Range
@ Temperature Loads ek Minimum 30 Rt
@ Seismic Loads
@ Time History () Global X Madmum 0 i
@ Wind Load
@ Global ¥
@ Snow Load A Define Z Range
@ Fesponse Spectra
@ Repeat Load ") Global 2 Minimum | 30| ft
@ Frequency
- Madmum 0 it
| One Way Distrbution
Towards

> Type -5 in load Value (for Pressure),
> Define the Y force effectiveness which will act in the Global Y direction. In
our example force Is affecting so that the range from 30’.
> Define the X force effectiveness range which will act in the Global X
direction. In our Example will from 30".
» Define the Z force effectiveness which will act in the Global Z direction,. In
our example the will be from 30’.
» Click Add & Close button.
Load to be automatically assigned to structure.
When you don’t give X range or Z range, and give only y range, the force
will distribute on the full floor.
Plate Load
Plate Loads are Loads applied to Plates.

» From the menus, select

Command/Loading/Primary Load. Or

> Go to General Page Control, and select




Load/Add Load Case/ Primary Sub-Page.
> Type the title, Click Add
> Select title given in the previous Step, click Add Button
»  From Add New : Load Items, Select Plate Load ,the following
Diagram to shown below
The Plate Load tab offers several sub-menu options as shown below. These

options are discussed in the following,

a) Pressure on Full Plate

Use this option to define a pressure load that acts on the full surface of an
element. (To define a pressure load that acts on a small part of an element, see

the Partial Plate Pressure tab that is described in the coming pages).

Load:-W1 is the variable using which the pressure value is defined, in pressure

units.

Direction:-The load may be applied along the local Z axis, or along one of
the global X, Y or Z axes (GX, GY, GZ)

b) Concentrated Load

Use this option to define a concentrated load
that acts at a specific point within the boundary
of an element. If a load acts at a node point of an

element, it is -advisable to apply it using the

Nodal Load option described in earlier pages.

Load->The magnitude of the load is specified in the box alongside Force.

X and Y define the location of the load, in terms of the distance from the origin

of local X and Y axes of the element.

Direction:-The load may be applied along the local Z axis, or along one of the
global X, Y or Z axes (GX, GY, GZ).



c) .Partial Plate Pressure Load

To specify a uniform pressure load on the entire element or on a user specified

portion of the element, use this facility. The data items are explained below:

Load->The element pressure (force per [-w— ----
unit area) or concentrated load (force
unit). For concentrated load, the values
of X2 and Y2 must be omitted, while X1
and Y1 must be specified.

X1, Y1, X2, Y2->For element

pressure (force per unit area),

these values represent the . CeiE=il=

coordinates of the rectangular boundary on which the pressure is applied.
If X1, Y1, X2 and Y2 are all
zero,the pressure is applied over
the entire element. If X1 and Y1
are specified but X2 and Y2 are
omitted, then W1 is treated as a

concentrated load.

Direction->GX, GY, GZ represent
the global X, Y, and Z directions e
along which the pressure may be applied. Local Z indicates that the

pressure is applied normal to the element in the local Z direction.
d) Trapezoidal

To specify a trapezoid ally varying pressure load on a plate, select the
Trapezoidal tab as shown below. The load is applied over the entire element in
the local Z direction, varying along the positive local X or Y direction. The data

items are explained below.



Direction of Pressure->GX, GY and GZ represent the global X, Y, and Z

directions along which the pressure may be applied. Local Z indicates that the

pressure is applied normal to the element in the local Z direction.

Enter the pressure intensity F1 at the lowest local coordinate location

(start) and the intensity F2 at the highest local coordinate location (End). Start

and End are defined based on the positive direction of the local X-axis or local

Y-axis.

Variation along element:-Define the direction in which the pressure varies as

either the local X or Y direction or choose the joint option which is discussed

next.

Joint:-Check the joint option to apply
different values of pressure at
different nodes of the plate element.
When checked, the dialog box will
change as shown below. Apply
different values of pressure in the edit
boxes for the different nodes.

e) Hydrostatic

To model loads due to hydrostatic pressure on one or more adjacent

elements, select the Hydrostatic tab as shown below. The Hydrostatic load is

converted to Trapezoidal loads on the elements. The load is applied over the

entire area of the element. The data items are explained below.

Force:-Enter value of the load at the
minimum and maximum global axis in
current units. For example, to model a
retaining wall with soil pressure, W1 is
the force at the bottom of the wall and
W2 is the force at the top of the wall.




Interpolate along Global Axis:-Specify the global axis (X, Y, or Z) along
which the load should vary from W1 to W2. For example, the load would vary
along the Y axis on a vertical retaining wall.
Select Plate(s):-Unlike other load definition options, we must select plate(s) for

this option to become active. Click on this button to select plate(s).

Click on the Select Plates button shown in the previous figure. The following dialog
box will appear. Select all the plates of a wall on which we wish to apply the hydrostatic
load.

selected Member{s)
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The Selected Members dialog box will now appear as shown below. Click on Done.

The Hydrostatic dialog box will re-appear.
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Direction of pressure:-Specify the direction of design pressure as Local Z axis or
global axes (GX, GY or GZ) and click on Add. This will assign the linearly varying
hydrostatic load on all the selected elements.

f) Element Joint Load

To specify a varying pressure at each joint on a plate, select the Element

Joint Load option as shown below. The data items are explained below.

Create Bew Definitions  Load Cases / Load Herms

~
-

BN

Joint Load Data:-Choose Three Noded Facet / Four Noded Facet depending on
whether the plate element is 3 noded or 4 noded.

Direction:-The load may be applied along the local Z axis, or along one of the
global X, Y or Z axes (GX, GY, GZ).

Add:-After defining a load click the Add button to add this under the
current load case in the Loads dialog box.

Load Combinations

a) Manual Combination

Manual combination is one in which user created it, and not STAAD Pro.
Here,

» User Specifies the factors which will be multiplied by the Primary Loads
&

» User specifies how many combinations are needed.



1. From the menus, select Commands/Loading/Load Combination

2. From General Page Control, click Load definition, click Load Case Details,

Add New : Load Cases
-

E Load Generation
Define Combinations Load No: 3 Name : COMBIMATION LOAD CASE 3
E Auto Load Combination Type
(@ Mormal General Format :| ar, * I, ‘
A5 Factor 1 SRSS Component
€ ABS Defaut 1
Available Load Cases: Load Combination Defintion: [S]= SRSS
1: LOAD CASE 1 Load Cases | | Factor |
2: LOADCASE 2
2
E‘
(<]

From the above dialogue select Define Combinations.
Select Loads to combine, click ' * button, Click Add or
To combine all Loads Click  #* Ibutton, Click Add.

To remove a load from the combination click _* button or

N > g bk w

To remove all loads & recombine new, Click ** button.
Automatic Combination
Automatic Combination is a combination:

> Created by STAAD Pro according to specific Codes.
> STAAD Pro Will specifies the factors which will be multiplied by the Primary
Loads.

» STAAD Pro specifies how many combinations are needed.
As pre-requisite user should take care of the following points;

» When creating a new Primary load, Select Loading Type from the pop-list,
which contains Dead, Live, Roof Live, Wind, Seismic, Snow, Fluids etc.,

» Don’t mix up the Loading Type with the Title.



> For an example, We select here Load Case 1 is Dead, Load Case2 is Live
Load(Beam),Load Case 3 is Live (Plate),

After Finished giving Primary Loads,

1. From the menus, select Commands/Loading/Load Combination
2. From General Page Control, click Load definition, click Load Case Details,
Click Add. The following dialogue appears,

Add New : Load Cases Lﬁ
= (Ao Load Combinatin
Load Generation T T
DEﬂn Combinations Select Load Combination Code ACI A
@l isio Load Corbinsiion

Select Load Combination Category : | Table1 5

Discarded Load Combinations Selected Load Combinations

% | [a v [

|| Create Repeat Load Cases

[ ad ][ Cose ][ Heb |

3. From the above dialogue select Automatic Combinations.
4. Then Select the Load Combination Category, Which will dictate the number
of combinations, and the factors used.

5. Click Generate Loads button, the dialogue box will appear:

Add New : Load Cases L]

mer

ion
[ D=fine Combinations Select Load Combination Code : Indian Code =

[l Auto Load Combination Generste Loads
Select Load Combination Category © | Genral_Structures ~

Discarded Load Combinations

»
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[] Create Repeat Load Cases

[ Asd | [ Gose | [ hHep ]

6. To remove a load from the combination click _* button or

7. To remove all loads & recombine new, Click “* button.
8. After you are done, click Add Button.

Now automatic Load Combination will add based on the Primary Loads in the
Structure & based on Type of Code.
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CHAPTER - VI

Model Analysis.

This Chapter covers:
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Analysis & Analysis Types
Perform analysis Command
P-Delta Analysis Command
Perform imperfectionAnalysis Command
How to run the Program.
Checking for Error

Post processing overview

Node Results

Beam Results

Animation

Creating reports

Printing Reports

Other methods to check the results.



In the Previous Chapter, we have learned how to assign Properties, Constants,

Supports, Loads & Load Combinations to the Structure.

So that we are completing modeling part. Next what we have to do is analyzing
of the Structure in the Staad.

In this Chapter We have to learn about analysis & Types of Analysis. Same time

we learn how to Check error & about Post Processing .
About Analysis

In order to obtain the displacements, forces, stresses and reactions in the
structure due to the applied loads, the model has to be analyzed. If the pass-fail status
of the members and elements per the requirements of steel and concrete codes is to be
determined, that involves a process called design. Both these processes are launched

using the Run Analysis option from the Analyze menu.

Elastic analysis method is used to obtain the forces and moments for design.
Analysis is done for the primary and combination loading conditions provided by the
user. The user is allowed complete flexibility in providing loading specifications and
using appropriate load factors to create necessary loading situations. Depending upon
the analysis requirements, regular stiffness analysis or P-Delta analysis may be
specified. Dynamic analysis may also be performed and the results combined with

static analysis results.

m.\-ﬂ-ee Hode Window  Hely
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type of analysis are shown below, s >
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1) Stiffness Analysis / Linear Static Analysis
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2) Second Order Static Analysis - Y R,
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Perform Imperfection Analysic..

e P-Delta Analysis p— .

e Perform imperfectionAnalysis

Change..

Chear Abovts Conndrands. ..

e Multi Linear Spring Support



e Member/Spring Tension/Compression only
3) Dynamic Analysis

e Time History
¢ Response Spectrum

Introduction:
Following are the Analysis types in STAAD Pro
e Static Analysis

e Dynamic Analysis

Static Analysis can be either
e Perform Analysis (Linear Analysis)
e P-Delta Analysis
e Perform imperfection Analysis

Dynamic Analysis can be either
e Time History

e Response Spectrum

Note:- We will cover only static analysis and their requirements in this book. Other

analysis types are dealtin advanced chapters.

Analysis command is a single line command, which will be added to your input
tile, and not the execution command. Analysis command will tell STAAD Pro what is the

desired analysis type you want to use to get your results.
Stiffness Analysis

The stiffness analysis implemented in STAAD is based on the matrix
displacement method. In the matrix analysis of structures by the displacement method,
the structure is first idealized into an assembly of discrete structural components (frame
members or inite elements). Each component has an assumed form of displacement in a
manner which satisfies the force equilibrium and displacement compatibility at the

joints.



Structural systems such as slabs, plates, spread footings, etc., which transmit
loads in 2 directions have to be discredited into a number of 3 or 4 noded finite
elements connected to each other at their nodes. Loads may be applied in the form of
distributed loads on the element surfaces or as concentrated loads at the joints. The
plane stress effects as well as the plate bending effects are taken into consideration in

the analysis.
Perform Analysis:

Following is the nature of Perform Analysis

command:
. . .. . Print Option
e Displacement of Nodes is minimal that will not b
@ MNo Print
cause ant secondary loading. :
. . L. . () Load Data
e Deflection of Beams is so minimal that will not ,
. (" Statics Check
cause any secondary loading. ]
. (") Statics Load
e The structure will be analyzed once. :
) Mode Shapes
e The results of the first iteration will be considered N
the Analysis results. : -
Select commands/Analysis/Perform Analysis, the '
following dialogue box will Appear:
| 0K || Cancel || Hep |

e Select one of the Print Options, and click OK. Or
e Form the Genera page control, select Analysis/Print, the following dialogue

box will pop-up automatically:

sl =

i Perform Imperfection Analysis i Perform Buckling Analysis i Perform Pushover Analysis
| Change |  Perfom Direct Anclysis |  Generte Foor Spactum
Pefomn Analyss | PDekaAnalysis | Peform Cable Anlysis

Print Option

@ Mo Prirt

() Load Data

) Statics Check
) Statics Load
1 Mode Shapes
(@ Both

QA

[F] After Cument Add Assign | Help




Select one of the Print Options, and click Add. Close the box.
Print Options:
The print options in both dialogue boxes are not related to the analysis results

generation, but instead they are some add-on print option for load and static check.

No Print::-It will do the Analysis and don’t print any additional information.

Load Data:- It will do the Analysis and will print the primary load cases, which of the

Nodes/Beams/Plates the primary loads are affecting, the value, and the location.

Statics Check: In addition to Analysis, it will print two sets of summations:

e The summation of the applied loads, and moments around center of gravity.

e The summation of the reaction loads, and moments around center of

gravity.Also it will print the maximum displacement as movement and rotation.

Statics Load: Like statics check, plus External and Internal joint loads for the supports.
Mode Shape: Only for Dynamic Loading
Both: Load Data + Statics check.
All: load Data + Statics check + statics Load
P-Delta Analysis:
e Itis the second-order stability analyses.
e Itis a Multi-iterative analysis. Following is the representation of loading:
If the lateral load and the vertical load are working simultaneously, the P-data

Analysis will work like this:

e Calculate the Primary
displacement Of NOdeS based on PerformImper_fection_.&nal_l,lsis
_ Perform Buckling Analysis | Perform Pushover Analysiz | Change
the external loads (as discussed in Peform Anslyss PDska Analysi Peform Cable Anslysis
the perform Analysis). Print Option
%) Ma Print

Mumber of [terations |0

e Due to the Displacement of the
Nodes, STAAD Pro will calculate

. ( ) () Mode Sh
the Second Order loadlngs. [#] Use Geometric Stiffness (Ko Seiieais
) Both

e P will be revised to show the new Qal

() Load Data

[] Corverge () Statics Load

value of loading (the original

[ &ter Curent Add o Cloze I I Help

external the second order

loadings.

e The location of P will be revised also.



e The new system is ready for iteration.

The Number of Iterations specified by the user, and/or the convergence value

will stop the analysis engine form doing another iteration.

Convergence is the tolerance value, which the user

Number of terations [

will set as a reference, if the displacement of Nodes is less

[ Converge | D

than this value the P-Delta Analysis will stop. [] Uss Geometrc Stffiness (Kg)
It will look like following illustration: B
Select Commands/Analysis/P-Delta Analysis, the e
following dialogue box will appear: ::c:zd
e Specify the Number of Iterations. Mok g
e C(lick on the Converge value and specify it. D Both
e Select Print Options, and click OK. i
Alternatively, you can select from the General page ok ] [ Canca |

control->Analysis/Print->Analysis sub-Option. Then choose
P-Delta Analysis. Click Add, and then close.
Note:
Several codes like ACI 318,LRFD, and 15456-2000 recommends the using of the
P-Delta Analysis instead of the perform Analysis.

Because Perform Analysis command will not generate exact values for the
shear/moment, but instead approximate value, hence user should magnify the moments
by a factor to compensate the approximation. It can be only applied on Beams, and not
Plates.

Perform imperfection Analysis:

With P-Delta Analysis Staad Pro took care of the secondary loading caused by
the Displacement of the Nodes. But deflection of Beams was not considered.

Perform imperfection Analysis takes care of both secondary loading caused by
Displacement of the Nodes, and geometric stiffness correction caused by Deflection of
Beams.

Suitable for long spans beams with high deflection. Deflection in considered in the
Analysis, rather than to be checked for in the design.

It is a multi-iterative analysis. Following is the Illustration of loading;

The Perform imperfection analysis will work like this:

» Calculate the primary displacement of Nodes based on the external loads



> Due to the Displacement of the Nodes, Staad Pro will calculate the second
order loading, and due to Beam Deflection STAAD  [Berform imper

Pro will calculate the stiffness Correction St o
> P will be revised to show the new value of loading (the bt
.. . . ") Load Data
original external load secondary loading +stiffness o
(") Statics Checle
correction.) ) Statics Load
» The location of P will be revised also. e BT
) Bath
» The new system is ready for next iteration. i
The number of iterations specified by the user will stop the G e
nce In}
analysis engine from doing next iteration. ——— |
Select Command/Analysis/Perform _ o
imperfection analysis, the following dialogue S | e e
. . Perform Analysis | PDeka Analysis | Perform Cable Analysis
Wlll appear. Perform Imperfection Analysis | Perform Buckling Analysis I Perform Pushover Analysis
> Specify the number of iteration. T
@) No Print
> Select Print options, click OK. © Load Data
() Statics Check
Alternatively, from the General Page © Statcs Load
Control, select Analysis, Click Perform :;:e e
imperfection analysis tab. oM
The following dialogue will appear:
Note:-
In all the cases the line of the analysis type P i) [ e =

will be added to the input file, and you can
see that Data Area as follows

Note:- p-Delta analysis and imperfection analysis will work only with structures that

can transfer the axial force loads from one story to another.
After giving analysis command,

Add Command/Post-analysis Print/Analysis results to view the Analysis results in

output file after running the problem.



Run the Program

LA
Any Program should be runner to get result.

After Analysis Command was added to the input

file, then it will be ready for execution.

B BB B R

D\ xDDDDDDDDDDDDDD-

» From the menus select Analyze, Click

Analysis.

D CORn

Co

Co

ead TITLE LOAD C#
we REDUCIELE TITL
wve REDUCIELE TITL
Live REDUCIELE TITL

o0
I__I__'i_I

m m m m

LOAD 7 LOADTYPE Live REDUCIELE TITL

s

VB & Generated Indian Code Gen

LOAD COMEB 7 Generated Indian Code Gen
LOAD COME 8 Generated Indian Code Gen
LOAD COMB 5 Generated Indian Code Gen
LOAD COME 10 Generated Indian Code Ge
LOAD
LOAD COME 12 Generated Indian Code Ge
LOAD
LOAD COME 14 Generated Indian Code Ge
PERFORM AMALYSIS PRIMT ALL

PRINT AMNA, IYSI*:- RESULTS

START SHEARWALL DESIGN

+ FIMNISH

ME 11 Generated Indian Code Ge

ME 12 Generated Indian Code Ge

-

File Edt View Tools Select Geomely Commands | Anshee M
A LR sy
> By using short cut key Ctrl +F5.

(il | 3

Now the entire input file will be sent to STAAD Pro Analysis Engine. Now Staad

Analysis Engine will reads the input file from left t Right and from Top to Bottom &

Verify the following,

> Whether all the Commands are given.
> Whether the Structure is Stable or not.

> Whether Staad Pro Syntax has been followed correctly or Not.

First Case:- If there no error in the Program

If all the Steps are given right, Staad Pro will run the Program and the Screen will

look like this;

In the below dialogue, you can see that Staad Pro will go through each step and

perform calculation. Also it shows “Analysis Completed Successfully”. Then it creates

the Following Files;

> Displacement file, filename.dsp
» Reaction File, File name.rea
» Section Force file, filename.bnd

> Section Displacement File, filename.scn.



.. .Factor at eguation= 3000 of =
.. .Sub=zpace =ize = 107
.. .Eigen=olution at Step= 9 ¥ converged 65
Eigensolution done, # of non zero=s= 306171
++ Finished Adwanced Soclver Eigen.
++ Calculating Member Forces.
++ Analy=i= Successfully Completed ++
++ Proces=zing Element Forces.
++ Proces=zing Element Corner Forces.
++ Processing Element Stresses.
++ Creating Displacement File (DSF)Y. ..
++ Creating Eeaction File (EEA). ..
++ Creating Mode Shapse File (HMSH)Y . . .
++ Calculating Section Forces
++ Creating Section Force File (BMD) . ..
++ Creating Section Displace File (SCH) . ..
++ Creating Element Stress File (EST). ..
++ Creating Element JT Stre=s=s File (EIT). ..
++ Creating Element JT Force File (ECE). ..
++ Done.

0 Exrrori=z). 3 Warningi(s)

#% End STAAD . Pro REun Elapsed Time =
*#% Cutput Written to File:
Fi-SimplvSupport Bridge. anl

g il : -

" Wieww Output File
" Go to Post Processing Maode
* Stay in Modeling Mode

Finally, Staad Pro will create filename.anl which contains the output that you can

read using output editor.

% To View Output file:- when you choose this option you will get Staad output

editor screen showing results.

e

S

To get Post Processing Mode:- with this option you will be directly taken to
the post Processing mode, to view the results, which contains tables and

Graphical output in a Very Professional way.

5

¢

To stay in Modeling Mode :-When you choose this option you will stay at
the Modeling Mode, and later you can view the output file, or go to the Post

Processing Mode at your convenience.



Second Case: if there is any error in the Program

If Staad Pro finds any type of error it will show the following dialogue box:

STAAD Analysi= and Design
Relea=se: 2007

Build: 1004

De=zign Codes: All Codes

Free Disk Space: 43481804 KB
Input File: 51 .=td

++ Processing Joint Coordinates. 4.22:32
++ Processing Henber Information.

2 Error(s). 0 Warning(s)
#% End STAAD Pro Run Elapsed Time = 0 Secs

*#% Jutput Written to File:
51 .anl

& \fiew Dutput File [ ERROR in Analyzis. Check Output [AMNL) File ]
Ay _ein e .

7 Stay in Modeling Mode

In this dialogue box, you can see That Staad Pro has found some error and it cannot

proceed further.
It gives you two choices to select from:

» To View Output file:-(Error in analysis. check output(.Anl)file). This
option will take you directly to the Staad output editor to view where
your mistake was.

» From the above message you can identify the error, hence go to the input
file and correct it.

> To stay in Modeling mode:-When you select this option you will stay at
the Modeling Mode, and later you can view the output file, and find the

€rror message.



Post Processing

Post Processing Mode is where you see your results, print them or prepare a full

report for a selected member.

Staad Pro will produce all the results, through we didn’t specify what type of

results we need in our input file.

Staad Pro are graphical using colors in an attractive way, tavles with fonts, and

grid (which user can customize), and all results can fit in the inkjet/laser printer.
Introduction

There are three ways to go Post Processing Mode:

. - Window  Help -:.["“lbﬂ:u" @

" Wi Output File

* Goto Post Processing Mode = |["1 Modeling i
" Stay in Modeling Mode | b Post Processing
e 1 Interactive Designs L4
4 ©F Bridge Deck Preprocessor
& Piping

» From Menu & Select Mode/Post

| Loads | Modes I Range I Result View Options |

Processing. e
» From Mode tool Bar, Select the Post @ Eeckops 1ot o et
Load Cases
PI'OCQSSing iCOl’l Available Selected:

. . . 1 FREQUENCY CALCULATION
> After you finish run analysis

command, the dialogue box will give

you an option to go directly to Post

Processing Mode.

ok [ mm ) [ e

Then the following dialogue will appear;

User should Specity the desired loads to see the results for see here that STAAD

Pro assumed all loads are wanted.



If you don’t want any loads(click &

drag, or use Control key), and click the left Loatk | ocks | Renge | Resul View Ostions|

single Arrow, you Will get the following; R

@ Envelope of Load Cases in Selected List
Load Cases
Ayailable: Selected:

Click Ok, and you will be taken to the Post | FREGUENCY CALCULATON

processing Mode.

1. Node results: as soon as you enter,

you will see Node Displacement

ok | [ sy | [ b

Page.
You will see the screen cut in to Three Parts:

> The Node Displacement table.

» The Beam Relative Displacement Detail Table.

» The Node Displacement diagram screen at the Center of Screen.

HE (] P4-SimplySupport Bridge - . [ |- =[] | £3 P4 Bridge - Node D ===
2| g AT TR All A Summary
& _i Horizontal | Vertical | Horizontal | Resultant Rotational B
g i3 ¥ z 3 W Z
5|2 Mo et in in in in rad rad 2
= |5 1| 1FREQUENC 0.000 0.000 0.000 0.000 0.000 0.000 0.00(
= Z |1 FREGUENC] 0600 0.0 0600 0.000° 0600 0.0 0,000
=5 3 |1FREQUENC 1.000 0.000 0.000 0.000 1.000 0.000 0000
B3 4| 1FREQUENC] 0.000 0.000 0.000 0.000 0.000 0.000 0.00(
i & 5 [1FREQUENC 0.000 0.000 0.000 0.000 0.000 0.000 0.00(
| 6 | 1FREQUENC] 1.000 0.000 1.000 0.000 1.000 0.000 0.00(
— 1| 1 FREQUENC] 1463 “nise 3504 3800 0.006 0.000 0000
£ 2|1 FREGUENC| 1463 it 3501 3787 0.007 0.000 0000 .
£ i
£ « " v
- [0 P4-SimplySupport Bridge - Beam Relative Displacement Detsil = =]fE=]
e TA[A]F >\ Al Relative Displacement /Wax Relative Displacements
éxi e D:t z v 2 nes:.nmm D
§ 1|1 FREGUENC 0.000 0.000 0.000 0.000 .00 =
3 2528 T 0021 g 0504
g 5.056 -0.028 0.004 0431 0.432
5 ] g A [4E
= 0112 0.000 1.000 1.000 0.000
] 2 | 1FREQUENC] 0.000 0,000 0.000 0.000 0.000
— 2500 733 o660 v [
5.000 “nnoe ) ) 0469
Ex 7.500 0118 0,000 EFiE 0244
o Jisplaceme 70.000 0000 0.000 0.000 0.000 M

a. Node-> Displacement:- on the right side of the Screen, under Node

Displacements, You will see All & Summary tabs.

All:-in this tab you will see for each Node, and for each Load case (L/C)
selected by the user:

» The movement of the Node in the X, Y & Z direction.
» The resultant movement of the Node.
> The Rotational of Node around x,y & Z measured in Radians.

Following is an Example:



B P4-SimplySupport Bridge - Node Displacements; = ||__§_||_E__|
<[> 1\ Al £ Summary 7

Horizontal Vertical Horizontal | Resultant Rotational -
X ¥ z P rY iz [
- Lic in in in in rad rad rad
1 1 FREQUENC 0.000 0.000 0.000 0.000 0.000 0.000 0000
2 1 FREQUENC 0.000 0.000 0.000 0.000 0.000 0.000 0.00(
% 1 FREQUENC 0.000 0.000 0.000 0.000 0.000 0.000 0.00(
4 1 FREQUENC 0.000 0.000 0.000 0.000 0.000 0.000 0.00(
5 1 FREQUENC 0.000 0.000 0.000 0.000 0.000 0.000 0.00(
[ 1 FREQUENC 0.000 0.000 0.000 0.000 0.000 0.000 0.00(
11 | 1 FREQUENC 1.453 -0.159 3504 3.800 0.006 0.000 -0.00(
12 | 1 FREQUENC 1.453 —0161 3“01 3.797 0.007 0.000 -0.000
4 f————————— — — rr[_ — =——— ——— '_--- --r-
Summary:-

In this Tab you will see,

» The Maximum & minimum movement in the X,Y and Z table summary
directions, and which load case caused it.(maximum is the largest number in
positive, and minimum is the largest is the negative.

» The maximum and minimum rotation around X,Y, and Z, and which load
case caused it.

Following is the example.

|:[ P4- Slmpl:,rSuppcrt Bridge - Beam Relative Displacement Detail: =
| 1\ All Relative Displacement /£, Max Relative Displacements /
B Lic Dist _x _y _z Resp[tant A
m in in in in
1 | 1FREQUENC 0.000 0.000 0.000 0.000 0.000 i
2.528 -0.142 0021 -0.483 0.504
5.056 -0.0228 0.004 -0.4n 0.432
7.584 0.084 -0.014 -1 0.196
10112 0.000 0.000 0.000 0.000
2 | 1FREQUENC 0.000 0.000 0.000 0.000 0.000
2.500 -0.133 -0.000 -0.457 0.515
5.000 -0.004 -0.000 -0.453 0.46%
7.500 0.119 -0.000 -0.213 0.244
10.000 0.000 0.000 0.000 0.000 =
a 4 CRCALICKT . ninan n nnn N i i nnn N nnn

Beam Relative Displacement Detail
All Relative Displacement
In this tab you will see for each Beam, and for each load case selected by the user,

the movement in the x, y & Z direction of the starting Node and the Ending Node, and



three inter-mediate points inside the Beam(Equally spaced), and finally the absolute
Resultant movement.
Following is an Example.
Max Relative Displacements
In this tab you will see for each Beam, and for each Load Case selected by the
user, the maximum movement of the Beam and where it occur within the Span of the
Beam in the X, Y & Z direction.
Also you will see the absolute maximum movement in the Three Directions,
and where it occurs within the Span.
Finally, you will see the Span/Max ratio, As an example, assume that a Beam
with 4m Long made 14.861 mm Displacement, so, the Span/max will be 4/0.014861 the

results is 269. Following is an example:

r

&3 P4-SimplySupport Bridge - Beam Force Detail o= ]
A [T AllLA Max Axial Forces i Max Bending Moments /, Max Shear Forces /

Dist Fx Fy Fz Mx My Mz

i m kg kg kg Kip-in Kip-in Kip-if

1 1 FREQUENC 0.000 [-192.42712E: 47358.852 ; 51292113 -506.088 : 32215887 ; 19233

2528 [-186.80103E: 43474347 -56433.052 -806.088 : 19300.377 5285.1
5.056|-181.37404E : 39380.842 | -51573.095 -506.088 :  7451.032 2051
7.584 [-175.64004E : 35305.338 | -46714.934 -806.088 : -3332.147 : -79894
10112 | 170322758 ¢ 31220833 | -41855.874 -806.088 | -13049.161 ;: -15288.

2 |1 FREQUENC 0.000( 25000.800: 52773.264 -58227.326 5548 3518506 205414

2500 29606101 : 47867965 -53422.026 -5.245 ; 19405.085 96114

5.000 34511.401: 43162865 -48616.726 -5.548 8334.370 -275.)

7500 389416700 38357.365; -43811.427 -5.548 ¢ -1693842: 91204

— N DY YN ML o.-:v.r.r.r_:v.'.*.r.::\..-1511:..._:\.4:\::.-:\_':'._4.': =i nran annTanra i annna
' . both

Node Displacement Diagram

From the View Tool bar, select the required load case to see result:

Q& & e @ 7 £t QO £ [1:FREQUENCY CALCULATION  ~| @

Maximize the screen to get the following diagram:

Ranges | Beam Resutts | Node | Reactions |

= Nene
@ Al

) Ranges Modes

Beams:

Remove Al annctate | [ Close




From the menus select results/View Value, and you will the following Screen:
Select Ranges tab Choose All

Select Node tab, you will see the following Screen.
" o g - Whole 5. e

| Ranges | Beam Resutts | Modes | Reactions |

Modal Displacement
[ Global X
[T Global ¥
[T Global Z

[T Resuttant

You can see any one from Global-X, Global-y & Global-Z & Resultant.

Click Annotate button.you will see the following,

Note:-

You will see that deflected shape is not clear as above.So you have to change the scale.

For that follow the Procedure.

Click Scale icon on the toolbar. you will see the following screen.

| Force Limits I Animation | Design Results Plate Stress Contour ‘
| Structure | Loads and Results | Scales | labels |

Load Scales 1 Apply Immediatety

Poirt Force: 1785.8 kg per m

Dist. Force 23522[} @ IbEAfE per m

Poirt Moment: 393701 [2] ki perm

Dist. Moment: 196850 @ Irindin per m

Pressure: 0267371 |8 peiperm

Result Scales

BendingY: 727402 [8] Kkiprperm

Bending Z : 7374.02 @ kiprin per m

Shear Y 17858 @ kg perm

Shear Z: 17858 @ kg perm

Auial: EQZBE.E @ kg perm

Torsion: 39:3?{j1 E kipTin per m

Displacement: 353701 @ in per m

Beam Stress: 196850 @ psi per m | Save #s Default

Mode Shape:  3.93701  [§] [ Reset To Defat |

lcon Size

Support lcon: 3

BD]
o

Master Block : 3 %




Change the value of Displacement Scale.

You will See the picture more clearly now as shown.

Node

When you click this option you will see the following Screen:

Support reaction table at the right side. Support reaction in the middle.

3 P5-Shear Wall Analysis - Support Reactions: i_|:|__|l_-é|“'=_§8“|
LA ALA Summary / Envelope
Horizontal Vertical Horizontal Moment -
Fx Fy Fz Mx My Mz |
Node LiC
kN kN kN Kip-in Kip-in Kip-in
1 1 LOAD CAS -358.192 -1305.821 -191.799 0.000 0.000 0.000
2 LOAD CAS 18.525 132734 18.351 0.000 0.000 0.000
3 LOAD CAS 38.174 251,793 37.837 0.000 0.000 0.000
4 LOAD CAS 125338 781.620 122 665 0.000 0.000 0.000
5L0AD CAS| -2637.280 -5E&55.850 -1110.656 0.000 0.000 0.000
T LOAD CAS -11.114 -11.545 -1.254 0.000 0.000 0.000
2 1 LOAD CAS -387.381 -B12.143 -94 520 0.000 0.000 0.000
2 LOAD CAS -1.030 180.362 18.823 0.000 0.000 0.000
3 LOAD CAS -0.171 335.920 ITTH 0.000 0.000 0.000 : _

All

In this tab you will see for each support, for each load case selected by the user, 6

reactions FX, FY, FZ, MX, MY, and MZ as shown on the previous page:

Summary
In this tab you will see the maximum and Minimum FX, FY, FZ, MX, MY, and

MZ and on which supports took place, and which of the selected load cases has caused

them.

= P5-Shear Wall Analysis - Support Reactions:

JA[<[F AT Summary / Envelope

E=8EOR X

Horizontal Vertical Horizontal Moment
Fx Fy Fz Mx My
Mo e KN kN KN Kip-in Kip-in
Min Fy 29 SLOAD CAS| -2744.374: -11282.958 -2268.531 0.000 0.000
Max Fz i 5LOAD CAS| -2637.300 £895.894 1110.652 0.000 0.000
Min Fz 42 0.000 0.000

Max Mx

5 LOAD CAS

1LOAD CAS

-2637.292 8895.878

~1305.821

-1110.659
-181.

0.000

1
Min Mx 1
Max Myl 1 1LOAD CAS -358.192 : -1305.821 -191.799 0.000
Win Ky 1 1LOAD CAS -358.192 : -1305.821 -191.799 0.000
1 5 -191.799

Max Wz

1LOAD CAS

0.000

<]



Envelope

In this tab you will see find the maximum positive and the maximum negative FX,
FY, FZ, MX, MY, and MZ on each support, and which of the selected load case caused

them.

P5-Shear

Wall Analysis - Support Reactions:

Ao} AL Summary A Envelope /

Horizontal Vertical Horizontal Moment
Fy Fz
Hon: kH kN
4 LOAD CAS: 4 LOAD
1 V& -2637.250 -5685.850 -1110.6586 0000 0.000 0.000
S LOAD CAS: 5 LOAD CAS: 5 LOAD CAS - -
2 e 121412 1077.327 133.151 0.000 0.000 0.000
4 LOAD CAS: 4 LOAD CAS: 4 LOAD CAS - -
2 Ve -3041.885 -5408.652 -532.148 0.000 0.000 0.000
S LOAD CAS: 5 LOAD CAS: 5 LOAD CAS - - -
3 e 12.411 1111.115 138.526 0.000 0.000 0.000

Node Reaction Diagram

Select the desired load case for which you have to see result using View toolbar:

(l QR R Q& QP et Q £ [1:L0AD CASE 1

-] 2

You can see cut section and other commands to see Support

reactions for a particular bay or node.

You will see the following diagram when maximize the

screen:

Beam Results

Beam->Forces

When you click Beam tab in page control on the left you will get the follow

screen:

Postprocessing

% Node
[ -I- Forces

] Stresses

& sutace | i Plate [ 1 Beam
[ % Graphs |

= Animat

™% Reports

[#) P5-Shear Wall Analysis - Wh.. [ = || =1 ][5

1 P5-Shear Wall Analysis - Beam End Forces: E
A1 [E Al A Summary A Envelope
Fx F Fz Wx [T
LT e e Kl k: KN Kip-in kipjn

1_|1LOADCAS 1 0.000 2453 0177 2082 2411

z 0,000 2493 0177 2082 2384

ZLOAD CAS)| 1 0,560 3957 5000 0,084 0360

7 8,560 3575 0060 0084 0562

3LOAD CAS 1 0.000 5010 0.000 432 0003

z 0.000 0.0 ~0.000 0132 0002

Z10AD CAS)| 1 0,560 5348 0,062 0,473 5057

7 0,560 0,348 002 0473 3028

5LOAD CAS 1 0.000 30,354 238 eess 16,978

z 0.000 20354 1,236 18828 18358

7 LOAD CAS)| 1 0,000 5043 o002 .03 0.021

7 0,560 0:943 0,062 0.031 0022

2 |1LOADCAS] Z 0.000 3338 8477 0889 2368

3 0.000 3838 0177 0899 2413

2 LOAD CAS)| A 0,000 3367 Zo.000 0.0 0.003

3 0,560 330 0.060 5074 0964

3LOAD CAS z 0.000 0.002 0.000 05 0002

3 0.000 5003 “0.000 0.015 0002

£1L0AD CAS)| z 0,000 0,134 0,002 .06 5024

3 0,560 5734 003 0,008 0028

5LOAD CAS z 0.000 29.325 1180 375 15.956

3 0.000 29335 1180 7753 16,155




All

In this tab you will see for each Beam, for each load case selected, for each Node
at the ends of the Beam, the 5 Reactions FX, Fy, FZ, MX, My & MZ.

In this tab you will see the maximum and minimum FX, FY, FZ, MX, MY, & MZ
and on which Node of each Beam, and which of the Selected load Cases has caused

them, as seen below:

Postprocessing

i | e -Shear Wall Analysis - = -Shear Wall Analysis - Beam orces:
3| g || [# P5-Shear Wall Analysis - Wh... [ = |[ & |[ £2 | [ & P5-Shear Wall A Bearn End F
g &
2|3 141> [ RATA Summary A Envelope /
=
5 7
@
& % Win Fx 352 S LOAD CAS 3 -2964.672 23.259 Z
o g Max Fy 471 4 LOAD CAS 72 -3.882 50.817 1
] A Min Fy 487 4 LDAD CAS 51 -3.882 -50.817 -
E izt Wax Fz| 247 5 LOAD CAS i 2964.886 23.259 2
i - Min Fz 422 5 LOAD CAS 42 2964.879 23259 &3
i iE;L Max Mx 3 5LOAD CAS £ 0.000 -20.354 ]
= & Win Mx 306 1L0AD CAS 186 -0.000 0219 1
s el 4 | Max Myl 422 5 LOAD CAS 42 2984.879 23259 e}
=1 | ! hin My 247 5 LOAD CAS i 2964.886 23.259 2
] ‘ Max M 15 5 LOAD CAS 18 -0.000 -34.308 ]
- 3l Min Mz 16 5 LOAD CAS 18 0.000 -34.308 -
b
: g
= !
: N
=
a 9q
o
=
5
a
&
Envelope

In this tab you will find the maximum positive and the maximum negative
FX,FY,FZ, MX, MY & MZ on each Node of each Beam, and when of the selected load
case caused them.

See the below table as an example,

Postprocessing

2| B P5-Shear Wall Analysis - Wh... | = |[ & | 22 | | [ P5-Shear Wall Analysis - Beam End Forces:

o -

=I5 44 E [HT AR Summary j Envelope /

i

Hi=

3| g '
@ | & 5LOAD CAS: 5 LOAD CAS: 5 LOAD C

| 2 K
== [l ve 0.0 0.000 0.t
=z |55 - - -
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Beam Force Diagram
Select the desired load case for which you have to see result.
Maximize the screen & you will see the BMD about Z direction by default:

You can change the Scales of the diagram, as explained previously:
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You can also values of BMD by choosing from the menu Results/View Value.
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Select the required Bending & Shear values from Beam Result tab. Click annotate

to see the result like this .

-1.300 psi

T

1. You can also see BMS/SFD in various directions as explained below by clicking on
the respective button ON/OFF.

e "™ _To View the Axial Force.
e "F_To view the Shear Force in Y direction.

e % -To view the Shear force in Z direction.

. © -To view Bending movement about X direction (torsion).
o  MlTo View Bending Movement above Y direction.

o W-To Bending movement in Z axis.

o P To View bending Stress.

e 1 _to Deflection.

2. Likewise you can see Beam Stress also.
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Beam->Graphics

This is Graphical result for a Particular member you select.
When you click the sub-page of the Graphs in Page control the following will be

displayed:
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From the View Toolbar select the desired load case.

It will display for the selected Beam, for the selected load case:

Note:- Right click on any of the above result diagram, and Choose Diagrams. Pick

Bending moment Diagram(moment around Z-Z)

Shear Diagram (Shear to Y-Y direction)

Axial Load Diagram.

any one diagram and see the Result.

3. Animation

1000
[1500



When you click this page control menu on the left, you will see the following box:

See the Diagram type from the joigems ST T .8 s
] 1e¥ | Structure | Loads and Results | Scales | Labels |
fOllOWlng hSt. F Force Limits | Animation | Design Results |
Diagram Type

» No Animation:- © to st

~ Deflection
(default Option) (") Section Displacement
Maode

> Deflection:- )

Stress

Animation Setup
Full Screen { This can actually uss less memory than a large window
(Means the movement of the Nodes) : ythan a larg )

Extra Frames 1 Extra frames above minimum needed.

[~] Mote: The speed cannot be
Tame n guaranteed.

> Section Displacement:_ [7] Use Metafiles for offscreen data.

{Mote: May save mem at expense of speed)
Mote: While animating hit F12 to view full screen

(Means the movement of the Nodes,
and Deflection of the Beams)
Set the Animation Setup through
changing the following
» Extra Frames:-

If you want frames than the needed = =

number in order to enhance the
animation.
> Target FPS
(Frames Per Second):- Change the value t o increase/ decrease the Speed of

the animation.
Click OK, to see the Animation.
Note:-

»> You can press F12 while animation running to see it in full Screen.

» Press Esc key in the keyboard to stop animation & return to old Screen.

4. Reports

It is a beautiful way of getting results printed out.



It will produce elegant-good-looking reports, which take advantage of the colors of

inkjet, and to include the geographical and tables in same report.

» Click Reports in page control menu on the left & you will get the following
Screen. Or
» From the Print Toolbar, Click Report Setup icon. Or

» From menus, Choose File/Report Setup, and you will see the Following

Screen.
o s ———
| Picture Album I Options I Mame and Logo I Load/Save
tems | Load Cases | Modes | Ranges | Steel Design
Available Selected
[input ]
Modes s Job Info
Beams Tl |
Sections
Materals
Supports =
Releases
Primary Load Cases *
Combination Load Cases £ *
Loading Generators
| nadinns i
Report Detail Incremerts 10
| oK || Cancel || Pit || Hep |
E———————————=j

Items Tab:-
In this tab you will select what are the content of the report from the input data,
output results, and Pictures.

» From the available pop-up list, select the desired item.



| Picture: Album | Options I MName and Logo |

Load/Save

ftems | Load Cases | Modes | Ranges | Steel Design

Available Selected

‘gﬁ. "

Output : Job Info
Pictures i

Reports

Steel Design Output L
Advanced Query Reports
Saved Views

RAM Connection Report

*
Primany Toad Cases ‘_J
‘Combination Load Cases _—[ ; *
Loading Generators o
| nadinns il D
Report Detail Increments 10
[ ok ][ canced ][ Pim Help
—_—
Input:

From the input, you will have a list of the Input data at the left. Select the input data
you want to include it in your want to include it in your report. Then click the one
arrow button (by default the job is included in the report)

Output

From the output, the same thing applies. You will see a list at the left. Select the
output tables you want to identical to the tables we covered in this module. Then click

the one arrow button.

Pictures:-

In order to include pictures in your report, You should take the pictures before.

» From the Print Toolbar, Click Take

Picture.

» From menus choose Edit/Take Picture.

» The following dialogue box will

appear:

Picture 1 . X

ID: Picture 1

o=y v odllVhole Structure Displacements 0.165208n:1m 1 PRESTRE

ok ] [t |

Type in the ID field, which is the name of the Picture. The Caption is generated
automatically from the status of the results viewing on the screen.



If you create several pictures, and you selected the Pictures option in the pop-up
list, you will find these pictures listed fir you. Select the desired pictures and click one

arrow button.

+

J-After you selected the input, output & Pictures, you may want to rearrange
the sequence of the data. You can use the two arrows at the right side of the dialogue
box. The arrow paining up will take any item one step up in the list; hence this data
will appear in the starting pages. The arrow pointing down will take any item one step

down in the list.; hence this data will appear in the ending pages.
Load cases Tab

By default the output results will be shown for all load cases (primary &

Combination).

In this dialogue box you can specify the load Case to be included in your Report.

Report ety ——

Picture Album | Options I MName and Logo I Load/Save
tems | Load Cases | Modes I Ranges I Steel Design

Auailable Selected

1 PRESTRESSING LOAD
2 POSTSTRESSIMNG LOAD

Grouping for Load Tables Grouping for Result Tables
) by Load Type @ by Mode/Beam
@) by Load Case ) by Load Case
[ ok || cCamcel |[ Pimt || Hep |

In this tab, user specifies whether the report should contain results about all Nodes,

Beams, and Plates, or only some of them.



Picture Album I Options I Mame and Logo | Load/Save
hems | loadCases | Modes | Ramges | Steel Desion

Select the range of nodes and beams to be included in the reports
@ Al

View -

Group -
(2 Property
() Ranges .
Nodes: |
Beams,/Flates/Solids: |

Lizt numbers separated by commas and/or ranges :
eg 1,34 5t075Byh

oKk || Camesl |[ Punt

Picture Album Tab:-
In this tab, user can browse the pictures already captured.

Specify whether to delete any of them. You can leave each picture with its default size

or

e Specify if you want each picture to take a full page.
¢ Instead specify the Height and Width of each picture.

Report Seup e ———— S
[ tems | Load Cases | Modes | Ranges | Steel Design |
Ficture Album | Options | Mame and Logo | Load/Save |
Mame: [ Picture 1 n ) | e
[ Full Page
Height: 6.57 E]
Width: 388 in

Caption: Whole Structure Displacements 0.1685208in:1Tm 1 PRESTRESSING LOAD

[ ok ][ cancel J[  Pamt [[ rHee |

Option Tab
In this tab, you will specify the general options of the report, which will control

its looks in the printout paper.



epon e ——

ftems | Load Cases | Modes | Ranges I Steel Design
Ficture Album | Options | MName and Logo I Load/Save

[¥|Header  [¥] Page Outine V] Footer
Sheet Numbering
Prefix Mo. pages from Suffie
1 || Reverse page order
To omit Prefte. Sheet Mo. or Suffix leave field blank
Tables
[#Gid  [C] Start each table on a new page

Caolumn Heading Fort ... Arial 14 pt
Table | Font.. | AnalZpt
[ ok || Cancel || Pt || Hep |
e — = -
Specify to show or Hides,
e Header
e Footer

e Page Outline (the frame appears around the page)
In the Sheet Numbering Part, Specify the following;:

e Toinclude a Prefix (for instance the Word Page)
o . The Starting Page number of the report.
e To include a Suffix, or not

e To reverse Page order, or not
In the table’s Part, Specify:

e Whether the Table include a grid, or without grid
e Whether to start a new table in a new page, or not
e Specify the fonts for the for the column Header, and contents of the Tables.

Name & Logo Tab:-

In this Tab, you will specify the Name of the Company you represent, and
its logo, which will appear in all of the Pages of the report.



In the white area, type the desired company Name.

ot et ———
tems I Load Cases I Modes I Ranges I Steel Design
Picture Album I Options | MName and Logo | Load/Save

L&T Construction

Graphic
Fast= | Postion: ™ Left @ Centre () Right
Temxt
i Azl 16 pt
Alignment: (8 Left Centre Right
[ oK |[ cameet | [ Pt |[ Hele |

In this Graphic Part, click File button, and select the logo file of the
Company. Under the Position select the Placement of the logo, whether Left,
Center or Right.

In the Text part, select the Font to be used in the Company Name. Then

select the Placement of it, just you did in the logo Part.

Load/Save tab:- In this tab you will be able to save the report Contents. Click

the Save As button, the following dialogue box rm s
5 | #ems | loadCases | Modes | Ranges |  SteelDesign |
will appear: T e e P T
l Save Report ﬂ

Report v [ Savens | [ Delete

Save this report as:

Cox ] [

e [ ok [ Cameel J[ Pi ][ Hep

Type in the name of the report (no need

for any extension) and click OK.

Next time you will find this file in the list, once you select it. It will be loaded.

Printing Reports



Print Preview Report

In order to see the final preview of the report without printing it. You can
use this function, which will show all the contents as if they are on real paper. Use one

of the following two ways:

e From the Print Toolbar, click the Print Preview Report Icon.

e From menus File/Print Preview Report.

You will get the following Screen:

> Use Zoom In, and Zoom Out, to see the default of the report, or the whole
picture.
» You can see One Page or Two Page simultaneously.

A7

Use Next Page, or Prev Page to navigate through the pages of the Report.
» Use Print to Print out the report as is.

Print Report

In order to Print the report in pages, following are the methods:



Print

)

Prirter
MName: [Miu‘osoﬂ #P5 Document VWriter V| [ Properties. .. l
Status: Ready
Tvpe: Microsoft XPS Document Witer
Where: ¥P5Port:
Comment: [ Prirt to file
Prirt range Copies
@ All Mumber of copies: 1 =
(7' Pages  from: 1 to: : _ .

Selection 1"1 _2_'}'2. 3'3 R

[ ok || Ccanecsl

& - From the Print toolbar click the print icon. or

From menus, select File/Print/Report.

Specity the following:

» The Printer you want to send to.

» The Print Range, All or certain page range.

» The number of Copies.

Export Report

We can Export the save report to:

> TextFile
> Ms Word File

From menus select File/Export Report, and then Choose Text File or Ms Word File.

Print Preview Current View:

This option is used to preview the current structure that is displayed on the Screen.

From the Print Toolbar click the Print Preview Current View icon.

Print Current View



This option is used to print the current structure that is displayed on the Screen.

&

From the Print toolbar click the Print Current View icon to print the current view.

Export View

B This option is used to export the current view that is displayed on the screen.
From the Print toolbar click Export view with one of the famous graphics file format
such as JPG, Tiff, Bmp, etc..,

Other Methods to Check the Results
Double-Clicking a Beam

When you double-click on the desired Beam, you will see the following dialogue

box:

#7 P5-Shear Wall Analysis - Beam |
| [ GED’T‘B"YV: Property | Loading | Shear Bending | Deﬂediun‘i
You can see in the above diagram, there in Besmno - 161 Secton: Rt 006300
Geometry, Property, Shear Bending & .
Deflection tabs.
Length =10
| Node | X-Coord | Y-Coord | Z-Coord UNIT: ft
Geometry Tab: . = R

Additional Info Releases

|| Betadnge: 0 [ crnge beta | Start:

Member

In Geometry tab:

End:
Fire Proofing

» You can check the Co-ordinates for the | e [Comen ot £ .
||| Gamma Angle deg Change Releases At End |

Beam you selected. .
» You Can Change Beta Angle & Relations [ ] [Coee ]

for the Beam:s.

Property Tab
In property tab,

> You can see Moment of Inertia about three directions & Area in three
directions for the beam you selected.

> You can Assign/Change of the Beam.




> You Can see Material Properties Values that is assigned to the beam, and you

can Assign Material from here itself.
» CH & L/s diagram.

# ' P5-Shear Wall Analysis - Beam

| Geometryl Property | Loading | Shear Banding | Deﬂec:t\on!

Beamno. = 181. Section: Rect 9.00x5.00

Length =10

| Physical Properties (Unit: ft)

Ax 0.5625 bx 0.0444048

| Ay 0.5625 by 0.0263672
Az 0.5625 Iz 0.0263672
D 0.75 W 0.75

Material Properties

i Elasticity (kip/in2) | 3150

Poisson

|07

Alpha

0.750
Assign/Change Property |

[cONCRETE |

Assign Material

Print | | Close

Shear Bending Tab

In Shear Bending tab, first select the desired Load
Case to View the Results for. Also choose Bending

to Z direction or Shear in Y Direction or Bending

in Y direction. Or Shear in Z direction.

You can see the following diagram:

Section Forces

Dist Fy Mz
ft kM kip-in
5 6666566666 -0.649 -2.836
7.5 -0.952 -1.025
8.333333333{ -1.275 1.439
9.1666566666 -1.587 4706
10 -1.200 2.626

m

Table at the lower left portion of the dialogue box will show the values of FY, and
MZ at 11 equal cross section of the Beam selected.

You will see the following Screen:



§° P5-Shear Wall Analysis - Beam (X

Geometry I Froperty I Loading | Shear Bending | Deflection I
Beam Mo = 181
7.99 8.83
291~ 7 787 =212
|
0]
Section Forces [Tl Include 2nd order Effect
Dist Fy Mz
. ft kN kip4 | ;
Dist Fy Mz 2 ik Selection Type
ft kN Kip-in e ; .
& GB6666656, _0 640 2836 s i i Load Case :  ENSENISIE ~
Ll
75 -0.962 1025 Selection Type - i
83333333331 1275 1.489 1 Load Case : | EIIOIRNTEE ~ @ Bending - Z () Bending - Y
9 166666566, 1 587 4706
10 -1.800 8.626 ﬂ @ Bending - Z (71 Bending - Y ) Shear - Y () Shear-Z
= () Shear - Y (") Shear-Z |
|
Prirt ] [ Close

Deflection Tab:
If you select the Deflection tab, you will see the deflection diagram:
From the Selection Type part, Decide on the following:

> Desired Load Case so View the results for.
» The diagram type, you have, two choices: Global Defines (Using the Global
X,Y and Z), and the Local Deflection (using the Local X,Y and Z)
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B P5-Shear Wall Analysis - Bearmn

| Geometry I Property I Loading I Shear Bending | Deflection

Beam Mo = 181
0083 0.083
-
211 =212
(1
Dlist Diisp
Deflection ft in
Dist Displ - ' -
ft o 0.000 0.083
65666666666 0.083 i
75 0083 Selection Type _
8.333333333; 0.083 1:LOAD CASE 1HRd
G 166666666 0.083 B _ 5
=] : @ X Di
10 0 oEs = @ Global Deflection 3 r
&Y Dir
- 7 Local Deflection ) Z Dir
[ Pririt ] l Close




