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About this Manual

This manual is about Section Maker, a section properties calculation and design system.
Section Maker works with the Multiframe range of structural design software.

Chapter 1
Introduction

Provides an overview of the program and introduces you to some important concepts
used within the program.

This chapter also discusses the numerical methods used by Section Maker. It is important
for you to understand these methods and their limitations before using Section Maker for
sections properties calculations.

Chapter 2
Learning Section Maker

Gets you started drawing, calculating properties and installing a section in the
Multiframe Sections Library. In this chapter you will find a series of exercises designed
to help you learn the basics of Section Maker and become confident in using it to design
your own custom sections.

Once you are familiar with the basic concepts used, you may refer to the step-by-step
instructions in Chapters 3, 4 and 5.

Chapter 3
Using Section Maker

This chapter introduces the basic techniques used to interact with the various windows in
Section Maker.

Chapter 4
This chapter explains most of the tasks you will carry out in designing and installing a

new section into the sections library.

Chapter 5
Sections Library Management

Section Maker is also used to manage the content of Multiframe Section Libraries. This
chapter describes how to edit the data in the library, how to add new sections and new
groups of sections.

Chapter 6
Section Maker Reference

Gives an overview of the operations of Section Maker and a summary of the commands
used.
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Notation

The following notation has been adopted within Section Maker.

Material Properties

Property Description
E Young's Modulus
G Shear Modulus
v Poisson’s ratio
Fy Yield Stress
Fu Ultimate Stress
Dimensions
Property Description
D Depth
B Width (or breadth)
tw Web thickness
tf Flange thickness
Fillet radius Radius of fillets in the section
Toe radius Radius of toes in the section
di, d2 Minor depth dimensions
b1, b2 Minor width dimensions
taper Taper angle
x| Position of left extent of section
Xr Position of right extent of section
yt Position of top extent of section
yb Position of bottom extent of section

Section Properties — Japan/International

Property
Mass
Area
P

XC, yC
XS, YS
IX

ly

J

Iw
Zxt
Zxb
Zyl
Zyr
rx

ry

Description

Mass per unit length

Cross sectional area

Distance around perimeter of section

Position of centroid

Position of shear centre

Moment of inertia about x axis

Moment of inertia about y axis

Torsion constant

Warping constant

Elastic Modulus about x axis at top of section
Elastic Modulus about x axis at bottom of section
Elastic Modulus about y axis at left of section
Elastic Modulus about y axis at right of section
Radius of gyration about x axis

Radius of gyration about y axis
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Property
Ixc

lyc

Ixyc

11

12

%)

Asx

Asy

Z1t

Z1b
Z21

Z2r

Xp, yp
SX
Sy
S1
S2

Description

Mmt of inertia about x axis through centroid
Mmt of inertia about y axis through centroid
Product of inertia about centroid

Mmt of inertia about major axis through centroid
Mmt of inertia about minor axis through centroid
Angle of major axis from x axis

Shear area for shear in the minor (x) direction
Shear area for shear in the major (y) direction
Elastic Modulus about principal axis at top of
section

Elastic Modulus about principal axis at bottom of
section

Elastic Modulus about minor principal axis at left
of section

Elastic Modulus about minor principal axis at right
of section

Position of plastic axis

Plastic Modulus about x-axis

Plastic Modulus about y-axis

Plastic Modulus about major principal axis
Plastic Modulus about minor principal axis

Section Properties - United States

Property
Mass
Area
P

XC, yC
XS, YS
IX

ly

J

Cw
Sxt
Sxb
Syl
Syr
rx

ry
Ixc
lyc
Ixyc
11

12

%)
AsX
Asy
St

Description

Mass per unit length

Cross sectional area

Distance around perimeter of section

Position of centroid

Position of shear centre

Moment of inertia about x axis

Moment of inertia about y axis

Torsion constant

Warping constant

Elastic Modulus about x axis at top of section
Elastic Modulus about x axis at bottom of section
Elastic Modulus about y axis at left of section
Elastic Modulus about y axis at right of section
Radius of gyration about x axis

Radius of gyration about y axis

Mmt of inertia about x axis through centroid
Mmt of inertia about y axis through centroid
Product of inertia about centroid

Mmt of inertia about major axis through centroid
Mmt of inertia about minor axis through centroid
Angle of major axis from x axis

Shear area for shear in the minor (x) direction
Shear area for shear in the major (y) direction
Elastic Modulus about principal axis at top of
section




Property
S1b

S21

S2r

Xp, yp
ZX
ZX
Z1
Z2
RO

H

Description

Elastic Modulus about principal axis at bottom of
section

Elastic Modulus about minor principal axis at left
of section

Elastic Modulus about minor principal axis at right
of section

Position of plastic axis

Plastic Modulus about y axis

Plastic Modulus about zaxis

Plastic Modulus about major principal axis
Plastic Modulus about minor principal axis

Polar radius of gyration about shear centre

(See AISC LRFD Appendix E)

Flexural Constant

(See AISC LRFD Appendix E)

Section Properties — Europe (Eurocode)

Property
Mass
Area

P

yc, zC
ySs, Z8
ly

1z

It

Cw
Wel.y.1
Wel.y.1
Wel.z.2
Wel.z.2
ly

1z

lyc

Izc

lyzc

lu

v

@

Asy
Asz
Wel.u.1

Wel.u.2
Wel.v.1

Wel.v.2

yp, zp

Description

Mass per unit length

Cross sectional area

Distance around perimeter of section

Position of centroid

Position of shear centre

Moment of inertia about x axis

Moment of inertia about y axis

Torsion constant

Warping constant

Elastic Modulus about y axis at top of section
Elastic Modulus about y axis at bottom of section
Elastic Modulus about z axis at left of section
Elastic Modulus about z axis at right of section
Radius of gyration about y axis

Radius of gyration about z axis

Mmt of inertia about y axis through centroid
Mmt of inertia about z axis through centroid
Product of inertia about centroid

Mmt of inertia about major axis through centroid
Mmt of inertia about minor axis through centroid
Angle of major axis from x axis

Shear area for shear in the minor (y) direction
Shear area for shear in the major (z) direction
Elastic Modulus about principal axis at top of
section

Elastic Modulus about principal axis at bottom of
section

Elastic Modulus about minor principal axis at left
of section

Elastic Modulus about minor principal axis at right
of section

Position of plastic axis
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Property Description
Wpl.y Plastic Modulus about y-axis
Wpl.z Plastic Modulus about z-axis

Page 6




Chapter 1 - Introduction

Chapter 1
Introduction

This chapter provides a brief introduction to Section Maker.

e About Section Maker

e |nstalling Section Maker

e Section Property Calculations

e |nteraction with Multiframe

About Section Maker

Section Maker may be used to calculate the sectional properties of arbitrary structural
shapes and install them as sections in the Multiframe Sections Library.

System Requirements

Section Maker will run on any Windows XP/ Windows Vista / Windows 7 computer .

Installing Section Maker

Section Maker is installed as part of the Multiframe Suite installer. For instructions,
please see: http://www.formsys.com/installation or the installation guide on the
installation CD.

Starting Section Maker

After installation, Section Maker should be accessible through the Start Menu. Simply
select Section Maker from the Multiframe menu under the Start menu.

Section Property Calculations

It is important that you understand the techniques used by Section Maker to calculate
section properties. Before using the program, you should read the remainder of this
chapter to ensure you understand how to model sections to get accurate results.

Overlapping Shapes

If you create a section that is composed of a number of shapes you should be aware of
how Section Maker treats these for calculation purposes.

First, don't partially overlap shapes, the properties won't be computed correctly. You may

have a shape completely inside another or completely separate but they may not partially
overlap.
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Ok Mot OF - shapes owverlap

Ok Ok - modular ratio will be
used to calculate properties

Exact and Approximate properties

Most section properties computed by Section Maker are exact and are based upon the
theory of plane areas. However, some properties cannot easily be computed for arbitrary
section shapes and so it is necessary for Section Maker to identify a shape as one of the
standard shapes. The following properties will only be determined correctly when
Section Maker has identified a section as a standard section shape.

e Shear Areas
e Torsion Constant and Torsion Modulus
e Warping Constant

e Shear Centre and derived properties

To indicate that the J and Iw values are approximate, SectionMaker displays a *
character after the variable in the Properties window (J* and Iw*).

If you use the Advanced calculations option from the Shape menu, SectionMaker uses a
finite element analysis of the cross section to calculate an accurate value for J and Iw.
When this method has been used, the * character will not be displayed to indicate that the
value shown is accurate.(J and Iw)

When installing a section of unknown shape the Advanced Property Calculations option
can be used to accurately compute the torsion constant, warping constant and the location
of the shear centre.

IMPORTANT: Non-standard shapes

When Section Maker does not identify the section drawn within the shape
window as one of its standard section shapes some properties will not be
computed correctly. When installing a section of unknown shape to the
sections library the user should review the value of the following properties
to ensure their accuracy.

Shear Areas — Approximated as gross area of section.

Torsion constant — Approximated as sum of torsion constant of shapes.

Warping Constant — Set to Zero.
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Shear Centre — Assumed to be coincident with centroid.

H, r0 — LRFD properties based upon shear centre.

The advanced calculations option can be used to accurately compute the
torsion constant, warping constant and the location of the shear centre.

Composite Sections

For a section composed of more than one material, Section Maker computes modulus
weighted section properties as described in Pilkey. In determining the elastic properties
of a section, the modulus weighted concept scales the properties of the individual shapes
forming the section by the ratio of the elastic modulus of the shape and the elastic
modulus of a reference material.

For example, a reinforced concrete section, Section Maker would default to using
concrete as the reference material. In determining the overall properties of the section,
the properties of the steel shapes would be factored by the modular ratio Es/Ec where Es
is the Young's Modulus of the steel and Ec is the Young's Modulus of the concrete.

The calculation of the plastic properties, such as the plastic modulus, for a composite
section uses a similar concept. Instead of scaling the properties of shapes by the ratio of
the elastic moduli, the properties are factored by the ratio of the yield strength of the
shape to the yield strength of the reference material.

Interaction with Multiframe

When constructing a frame in Multiframe it is often necessary to use Section Maker to
design the sections shapes used within the model. There are a number of ways to share or
transfer data from Section Maker for use in Multiframe.

Sharing a library

Section Maker and Multiframe can open the same sections library simultaneously. As the
sections library is a file, care must be exercised to avoid overwriting changes made in
one program with changes made in the other. The simplest way to avoid this is to always
modify the sections library using Section Maker and reload the updated library into
Multiframe in order to use the new sections.

IMPORTANT: Using Section Maker with Multiframe

Be careful when using Section Maker with the Multiframe program open in
the background. If you have both Section Maker and Multiframe open at the
same time, any changes you make to the Section Library with Section
Maker will not be reflected in the sections available to Multiframe until they
are saved and re-loaded into Multiframe.

To make any changes to the library available within Multiframe you must
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e Save the section library from Section Maker using the Save command
e Switch to Multiframe

e Use Open Library->Sections Library from the File menu to re-load the saved library
into Multiframe
Note that it is not necessary to close the model open within Multiframe when opening the
sections library. Multiframe will automatically locate sections used within the model
within the updated library.

The Frame Group

In Multiframe, an extra group of sections is added to the end of the sections library. This
group, named the “Frame” group, is stored as part of the Multiframe model instead of
within the sections library. As this group is not accessible from Section Maker, the only
way of adding a section to this group is via the Add Section command within
Multiframe. It is then necessary to copy the property data from Section Maker into the
Add Section dialog open within Multiframe.

To facilitate this and enable the section property data to be readily exchanged, the
Properties Window in Section Maker contains a table listing the properties of the Frame
group. These properties can be copied directly from here and inserted into the table
within the Add Section dialog. Care should be taken to ensure the same units are in use
within both programs.
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Chapter 2
Learning Section Maker

This chapter provides a tutorial to help you learn the basics of working with Section
Maker.

e Starting Section Maker

e Drawing a Shape

e Adding the Section to the Sections Library

Starting Section Maker

Start up the Section Maker program and then use the Drawing Layout command from the
Window menu to lay out three windows on the screen titled Shape, Properties and Data.
This will provide you with the most convenient window arrangement for creating new
sections.

Drawing a Shape

To introduce you to the concepts and techniques you will use in Section Maker, this
chapter will describe the creation of a structural section step by step. The section you will
draw is shown below.

First, you will draw the section to scale, inside the Shape window. Make sure that your
units are set up correctly by using the Units command from the View menu. This
example is carried out in American units; you can use other units if you wish.

It is necessary to set up the sizes for drawing in the Shape window.

» Choose Size... from the View menu.

A dialog box will appear with four fields in it specifying the maximum dimensions of the
section.
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> Type 4 for the maximum x coordinate and then press the Tab key to move
to the second field

> Type in -4 for the minimum x coordinate and then use the Tab key to
move to the next two fields entering 6 and -6 for the maximum and
minimum y coordinates.

> Click the OK button when you have finished entering the values.

If you make a mistake entering the numbers, you can use the backspace key to delete the
character just to the left of the blinking cursor and you can use the Tab key to move from
one field to the next.

Placing a Shape

To create the I-beam that forms the basis of the section, you can use Section Maker's
commands for automatically generating a common structural shape.

A note on terminology:

Section Maker uses the term "section™ to refer to a structural cross sectional shape and its
associated sectional properties that is stored in the Multiframe Sections Library. The
term "shape" is used to refer to a geometric shape such as a polygon, circle or rectangle
or an assemblage of these shapes. A section is made up of one or more shapes.

> Choose Place Shape from the Shape menu.

A dialog will appear with a picture of an | shape and fields where you can enter the
dimensions of the shape.

Place Standard Section fg|
Shape: | 1 section v | ETETETTE
Depth (D) 12.0 in
s e
L n tw 0.25 in
TE B 1 in

Group: | Steel ASTM A3 v| b1 [oo ]n

Material:

Radi Tager deg
i1 [o.000 in spadna (s) [00 |

» Choose Steel for the material type

> Type in 12 for the depth then enter 8 for the width, 0.5 for the flange
thickness and 0.25 for the web thickness.

> Click the OK button
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The | shape will be drawn on the screen centred in the Shape window. The | shape is
generated as an assembly of three rectangles. The corners of the rectangles will be
highlighted with small black boxes (called handles) to indicate that the rectangles are
selected.

The properties for the section are displayed in the Properties window.

Placing a Section

To place the channel on the top of the | shape, you can take an existing channel from the
Sections Library.

> Choose Place Section... from the Shape menu

A dialog will appear allowing you to select a section from the Sections Library

x

Group: Section:

[ =| [ci5s0 =

M 1540

5 C15:334

W C12430

MT C12425

57 C124207

c ] C10x30

MC C10425

HP EEITTI———
Angle C10:15.3

Dauble Angle 320 Cancel |
Fipe Cax15

Sq. Tube C3:13.4

Flect Tube =l Jeeasrs =l

» Click on the C name in the list of groups

The names of the channel sections stored in this group will be displayed in the list on the
right.

> Click on the name C10x20 to select this section

> Click the OK button

The dimensions of the section will be taken from the library and the section will be
drawn in the centre of the Shape window. This C shape will be made up of three
rectangles modelling the web and two flanges and two shapes modelling the fillets
between the web and flange. The corners of the placed section will be highlighted to
indicate that the group of shapes is selected.

Rotating the Shape

Before you can place this C shape on top of the | shape, you need to rotate it by 90
degrees

> Choose Rotate ... from the Geometry menu

A dialog will appear allowing you to enter the number of degrees to rotate the shape. The
angle of rotation is measured in degrees with positive being anti-clockwise
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x

—
Botate -30.000 deg
Cancel |

> Type in -90 for the angle of rotation

> Click the OK button

The C shape will be rotated so that it is oriented ready to move on to the top of the |
shape.

Dragging the Shape

You can move shapes in Section Maker by dragging them with the mouse.

To drag the C shape

» Point anywhere inside the C shape but away from the black boxes, which
show that it is selected.

> Press and hold down the mouse button.

| shope ____________________MBEIE
[|a e o @ el || % w5 5307 o b =0 @
IT DSQIEDES?IS tion
l:l O Grouwp? - Ciag0
O
O
@] i
<
— X
&
..
1:r\l’
x=10.485 y=6.291 dx=14.603 dy=1.735 L=14.706 B=5.774

> Drag the shape until its sits evenly on top of the | shape
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Cohape —————— — mEm|

[|la e « B @[] % e 5 5% ok 4 = [ E

P Shapes

O Growpl - | section

i T T j O Group? - C20

@z sap|ahoonnr]

x=2.880 y=7.165 dx=4.718 dy=56.757 L=8.242 @=55.074

> Release the mouse button.
As you drag the shape it will be redrawn at its new position

At every change that you make to the section, the new section properties will be
automatically recalculated and updated in the Properties window.

Drawing a Shape

Now you can draw the additional plate on the bottom flange of the section.
To make it easier for you to draw the frame, you can use Section Maker's Grid option to
make drawing automatically align to a grid with regular spacing.

> Choose Grid... from the View menu.

A dialog box will appear with values for the x (horizontal) and y (vertical) spacing of the
grid.

EE— x|

Spacing—————— ~Display——

« [0500 i W &nap

¥ isible

0 |n_500 o

Cancel |

> Type 0.5 for the x spacing, use the Tab key to move to the y spacing and
type 0.5 for it also

> Click on the Visible check box to display the grid in the window.

» Click on the Snap check box to make subsequent drawing align with the
grid.
This will also turn on the Visible button to make the grid visible in the Shape window.

» Click on the OK button to confirm your settings.
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Now move the pointer inside the Shape window and notice that as you move the mouse,
the coordinates of the pointer are shown at the bottom left hand corner of the window.
The coordinates are shown in the same units as Deflection in the Units dialog. The
coordinates will automatically align to the nearest point on the grid. You can now begin
to draw the shape to scale in the Shape window.

» Click on the Rectangle tool to select it

Shape Tool x|

AOOOC 0O X

» Press the mouse button at the bottom left corner of the I shape

» Drag down and to the right to draw the bottom plate

Cohape T mER|

& & & B &% w5 s 507 b= 0

Shapes
O Growpl - | section

[ | O Group? - C0:20
O - Rectangle

b

J. ],
i H

@z Sapl|ahoonny]

x=0.214 y=3.728 dx=12.233 dy=5.786 L=15.666 0=38.660

» Release the mouse button when the plate is the correct size, i.e. when the
coordinates read x=4, y=-6.5

Notice that the properties for the rectangle displayed in the Data window are negative.
This is because as yet no material types have been assigned to that shape. Any shape,
which does not have a material type, is assumed to be a hole and is subtracted from the
property calculations. Next we will set the material for the rectangle.

Selecting Materials

In order to compute the deflections in a structure, Multiframe needs to know the Young's
Modulus and Shear Modulus for the materials in the section. You can choose what type
of material each shape in the section is made of by choosing from the range of materials
properties stored in the Sections Library.
The rectangle you have just drawn should be selected. If not, select it by clicking on it.

> Choose Select Material from the Shape menu

A dialog box will appear with a list of the materials in the library.
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Select Material X
Group: Material:
Steel ASTM A36 A~ A36:Grade 32
Steel ASTM A441 Ad6:Grade 36

Steel ASTM AS29
Steel ASTM AS72
Steel ASTM ASBS
Steel ASTM ATD9
Steel ASTM A913
Steel ASTM A2S2
Steel ASTM ASOO
Steel ASSTM ASD1
Steel ASTM AG13

Steel ASTM AB47
Steel ASSTM A53 Type
Steel ASSTM A53 Type 5 ¥

> Click on the name of the group containing the materials in the left hand
list

» Click on the name Steel in the list of the right hand side.

> Click the OK button

This will define the bottom plate to take its material properties from those for steel stored
in the library. The shapes will be drawn filled with the colour depending on shape type
and patterned for their material, solid for steel in this case.

Aligning to the Centroid

Before you install your section in the Sections Library you will probably want to align
the Centroid of its area with the x-y axes so that all properties will be calculated relative
to the Centroid.
To align the Centroid of the section with the axes

» Choose Select -> All from the Select sub-menu under the Edit menu
This will select all the shapes in the section

» Choose Align To Centroid->Centroid from the Geometry menu

All of the selected shapes in the Shape window will be moved so that their common
Centroid is aligned with the x-y axes.

> Choose Size To Fit from the View menu
This will make the whole section visible in the window.
Once the shapes move, the properties will be automatically recalculated and displayed in

the Properties window. You can check that the section is aligned with the axes by
verifying that the coordinates of its Centroid (xc, yc) are 0.000,0.000.

Adding the Section to the Sections Library

Now that you have created the section you want, you can install it in the Sections
Library.

If Section Maker finds a library named "SectionsLibrary.slb™ in the same directory as
Section Maker, it will automatically open it on start-up.

If you have installed Section Maker correctly, this library should automatically have
been opened.
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> Choose Add to Library... from the Shape menu

A dialog box will appear with the properties of the section, a list of groups and a list of
symbols indicating the shape of the section. The section's properties displayed in the
table will be the same as those calculated in the Data window. If you wish you can
change them before installing the section in the library. In this case we will leave them
set to the calculated values.

New Section x|

Froperties:

Mame:

: Property Value Units o
Group: I Custom1 j Visight 70 567 Tt r

A 20734 in"2
Ix 544511 in"4
ly? 145415 in"4

1.403 in"4
28999.005 ki
11133.463 k=i

._..
£
.
o
m[~d[m[m| &)=
mM: G :m:—

12.801 in
El 10.000 in |
i 10 tf 0373 in
11 Ty 0.250 in
Shape: IUnknown Section j 12 fy 0.000 ksi
13 i 0.000 k=i

14 St 108317 in"3
ﬂl 18 Tk o9 TRR inAa LI

» Type in a name for the section
» Select the name of the group where you would like to store the section eg
Customl

Since it is not one of the standard shapes, in this case we will leave the shape set to the
“Unknown Section” setting.

> Click the OK button

Viewing Sections

You can verify that your section has been correctly installed into the library by checking
its properties in the Tables in the Sections Window.

> Choose Sections from the Window menu
The Sections Window will be brought to the front.
> Click on the tabs at the bottom of the Libraries Window

Tables of sections are displayed in this window. Each group is displayed in a separate
tab. Click on the tab with the name of the group to which the section was added at the
bottom of the screen to display the sections

To choose which group to display

> Click on the tab with the name of the group to which the section was
added.

The table of sections for that group will be displayed in the Sections Window. You can
check the name and properties are correctly stored by scrolling through the table to view
the section's name and properties.
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Saving your Work

You can save the changes you have made to the Section Library by using the Save
command from the File menu.

» Choose Save Library from the File menu
The Sections Library will be saved to disk complete with the section you added to it.

Printing your work

You can print the shape you have created

» Bring the Shape window to the front
» Choose Page Setup from the File menu and choose your paper size
> Choose Print Window from the File menu

» Click the Print button to print out the shape

This will print the shape on your printer. You can bring the Properties window to the
front and use Print Window to print the properties table for the shape.
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Chapter 3
Using Section Maker

If you have read Chapter 1 and 2, you are now familiar with some of the features of
creating a section using Section Maker. The next three chapters describe all the
commands available within Section Maker. They present a series of step-by-step
instructions of the tasks covered in Chapter 2 as well as other procedures you will want
to know about.

This chapter describes the basics of how to interact with the various windows used
within Section Maker.

e Summary of Mouse Technigues

e Summary of Keyboard Techniques

e Resizable Dialogs
e Working
e Working in Table
e Printing

Techniques

This section describes several techniques you can use in Section Maker.

e Summary of Mouse Techniques

e Summary of Keyboard Techniques

e Resizable Dialogs

See also:
e Working in Shapes Window

e Working in Table Windows

Summary of Mouse Techniques

You will use the following mouse techniques to do just about all of the tasks in this
chapter.

Click to select or activate something

Press to cause a continuous action

Drag to select, choose from a menu or move something

Shift-Click to select or to extend or reduce a selection

Double-Click to choose from a dialog box

To Click
Position the pointer on what you want to select or activate
Press and quickly release the mouse button

To Press

Position the pointer on something
Without moving the mouse, press and hold down the mouse button.
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The effects of pressing continue as long as the mouse button is held down.
Pressing on a scroll arrow results in continuous scrolling. Pressing on a menu title
pulls down the menu and keeps it down until you release the mouse button.

To Drag
Position the pointer on something
Press and hold down the mouse button and move the mouse
Release the mouse button.

To Shift-Click or Ctrl-Click
Shift-click is used to extend or reduce the selection. In the Shape Window this will
select or deselect the shapes. Hold down the shift key and click on the shape you
wish to add to the selection or which you wish to remove from the selection

To Double-Click
Double click is used as a short cut equivalent to opening the properties dialog..
In the Shape Window, point to the shape you wish to edit and then click twice
quickly in succession without moving the mouse.

To Scroll
In the windows with tabular data, the mouse wheel can be used to scroll the view
up or down.

To Zoom
In the Shape Windows the mouse wheel can be used to dynamically zoom the
view within the Window.

To scroll a table one line up or down
Click the appropriate arrow at the top or bottom of the vertical scroll bar

To scroll a table one column left or right
Click the appropriate arrow at the left or right of the horizontal scroll bar

To scroll a table continuously line by line
Press the appropriate arrow at the top or bottom of the vertical scroll bar

To scroll a table continuously column by column
Press the appropriate arrow at the left or right of the horizontal scroll bar

To scroll up or down by the windowful
Click in the grey area above or below the scroll box in the vertical scroll bar.

To scroll left or right by the windowful
Click in the grey area to the left or right of the scroll box in the horizontal scroll
bar.

To go to the beginning or the end of the table
Drag the scroll box to the top or the bottom of the vertical scroll bar.

To go to the left or right hand edge of the table
Drag the scroll box to the left or the right of the horizontal scroll bar.

To go to any part of a large table

Drag the scroll box to a place in the scroll bar that's about equivalent to where the
data is in the table.

Summary of Keyboard Techniques

This section describes keyboard techniques you can use as shortcuts when using Section
Maker.
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Tab
You can use the Tab key to move horizontally within a table or to move from one
field in a dialog to the next.

Enter
The Enter key can be used to confirm the entry of numbers into a table and is the
same as clicking OK in a dialog.

Arrow Keys
The T« — { keys may be used to move the selection in their respective
directions in the Data or Result tables.

Delete (Or Backspace)

The Delete key may be used to delete the current selection. If nothing is selected
and you are typing text or numbers, it will delete the character to the left of the
blinking cursor. In the Shape window it will delete the currently selected shapes.

Ctrl

The Ctrl key may be held down while typing another key to choose a command
from a menu without using the mouse. Menu items, which have a key to the right
of the name, may be chosen in this way. For example, to choose Undo from the
Edit Menu you could hold down the Ctrl key and type Z.

Shift

You can hold down the shift key while clicking on something to add it to the
current selection or remove it from the selection if it is already selected.

Holding down the shift while drawing a member, dragging a member or dragging
a joint will constrain the movement to be horizontal, vertical or at a 45 degree
angle.

Holding down the shift key while starting up the application will reset the
application (window sizes, toolbars etc) back to the default settings.

Scrolling

Scrolling is a technique for moving a table of data up, down, left or right in a
window so that you can bring any part of the table into view.

Resizable Dialogs

Some of the dialogs in Section Maker can be resized to provide more room for some
controls within the dialog. Generally dialogs with tables or list boxes will be resizable. A
small icon in the bottom right hand corner of the dialog (as shown below) identifies
dialogs that can be resized.
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Reorder, Groups 3
SHS Grade C350 A 0K,
SHS Grade C450 -
SHS Grade C3/0OLO/C450L0
RHS Galtube Lancel
5HS Galtube
C Purling
Zed Pulling
Old BHP
SHS (Imperial]
RHS (Imperial)
UC Tees
UB Tees
Round Bar
Square Bar
Flat Bar
LBP
[ v [ ",

Working in Shapes Window

The Shape Window is the only graphical window in Section Maker. This section
described the commands used to control what is displayed is the window and how that is
displayed.

Zoom

Zoom allows you to increase the size of the drawing in the Shape window.
> Choose Zoom from the View Menu

» Move the pointer to the top left hand corner of the area you wish to view
in close detail

» Drag a rectangle down and to the right, which encloses the area of
interest, and release the mouse button
The window's contents will be re-drawn to display the part of the shape contained in the
rectangle you have drawn.
The mouse wheel may also be used to dynamically zoom the view within the Shape
Window. By moving the mouse wheel, the view will move in or out.

Pan

Pan allows you to shift the display of the shape within the window upwards, downwards,
to the left or right.

> Choose Pan from the View Menu.
The cursor will change to a hand.

> Press inside the window and hold down the mouse button
» Drag the drawing to its new location.

> Release the mouse button to re-draw the contents of the window.

If not enough memory is available to move the image, a rectangle the size of the window
will be moved around as you move the mouse.
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The middle mouse button may also be used to dynamically pan the view within the
Shape Window. To pan the view, depress with middle mouse button within the view and
drag the mouse to pan the view. When the desired view is obtain simply release the
mouse button to stop panning.

Shrinking the View

Shrink allows you to decrease the size of the drawing on the screen.
> Choose Shrink from the View Menu

The drawing will shrink down to 50% of its current size and be re-drawn. If the Shift key
is held down when the Shrink command is selected the drawing will shrink by only 20%.

Sizing To Fit

Size To Fit automatically resizes the drawing in the Shape window so that the section
just fits inside the window in the current view. This is most useful after you have been
zooming, panning or shrinking as it returns you to a viewing scale that just fits the
section inside the window.

Working in Table Windows

There are 3 windows in Section Maker that display tabular information. The data for the
library is displayed in tables in the Sections and Materials Window. Information about
the geometry of the section drawn in the Shape Window is displayed in the Data window
while the properties for this section are displayed in the Properties window.

Use the scroll bars on the side or on the bottom of the table to scroll through the table to
view rows or columns that are not visible.

In this section:
e Column Widths
e Text Styles

e Number Styles
e Changing Numbers or Name

e Selecting Numbers in Tables

e Copying and Pasting Numbers

e Copying and Pasting Sections

Column Widths

If you want to change the width of a column in the table

> Press on the line dividing the column’s title from the next column
> Drag the column divider to make the column wider
> Release the mouse button

Text Styles

If you wish you can change the font and text size used to display the numbers in the table
by using the Font command from the View menu.
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To change the font and/or size of the text in a table

> Choose Font from the View menu

Font: Fant style: ize:
|M IHeguIar
Arial Black —1 |Italc
T Avial Narow Bald
T BarkGothic LEBT Bold Ikalic
% BankGothic MABT
Batang
B Book Antiqua Ll
— Effects — Sample
™ Stikeout
AaBhyy L
[ Underline el

LColor:

I- Black - l Seript:
IWestern LI

> Click on the name of the font you require
> Click on a font size or type in a size

> Click the OK button

Number Styles

You can also choose what numeric format to use for displaying the numbers by using the
Numbers command from the View menu.

To change the number of decimal places or the decimal format of the numbers in a table

> Choose Numbers from the View menu

X
= Scientific Cancel I
Degimals  [3 0.000

» Choose Decimal or Scientific notation
» Type in the number of decimal places you require

> Click the OK button

Changing Numbers or Name

To change a number or name in a table
» Click on the name or number to be changed

» Typein anew value
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» Press the Enter key

Selecting Numbers in Tables

You can also copy and paste data in tables. The copy or paste will act on the current
selection in the window. You can select a number or a range of numbers, a row or range
of rows, or a column or range of columns.
To select a number

> Click on the number
To select a range of numbers

» Press on the number at the top left of the range to be selected
» Drag the mouse until the last number is selected

» Release the mouse button.
If the last number you want to select is outside the window, drag the mouse outside the
window and the table will automatically scroll to bring the number into view.
To select a row
> Click on the number at the left of the row
To select a range of rows

> Press in the number at the left of the first row
> Drag down until the last row is selected

> Release the mouse button
If the last row is outside the window, drag outside the window and the table will scroll to
bring the row into view.
To select a column
» Click on the title at the top of the column
To select a range of columns

> Press in the title of the left hand column in the range
> Drag the mouse across until the right hand column is selected

> Release the mouse button

If the right hand column is outside the window, drag outside the window and the table
will scroll to bring the column into view.

To select the whole table

» Click in the box at the top left corner of the table

Copying and Pasting Numbers

To copy or paste numbers in Section Maker, first select the numbers then choose the
command you require.
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To copy a number or range of numbers

» Select the numbers to be copied

» Choose Copy from the Edit menu

The numbers will be placed on the clipboard. Each row of numbers will have a return
character at the end and the numbers in the row will be separated by a Tab character.
You can transfer data copied from Section Maker into other programs or you can paste
them into other tables in Section Maker.
To paste the numbers on the clipboard into a table

» Select the numbers in the table that will be replaced by the numbers on

the clipboard
» Choose Paste from the Edit menu

Copying and Pasting Sections

The table in the Sections Window can be used to copy sections between groups or even
into the same group.
To copy a section or a number of sections to another group

» Select the entire row of the sections to be copied
> Choose Copy from the Edit menu

> Select a new current group from the Group toolbar or by using the Select
Group... command in the Library menu.

> Choose Paste Special from the Edit menu

The copied sections will be appended to the end of the current group. Section Maker will
maker automatically map the section properties of the sections to the match the fields of
the group into which they have been pasted. Caution should be exercised when copying
sections between groups to ensure that section property data is not lost and that the data
is available for all the fields in the destination group.

Printing

The contents of any of the windows in Section Maker can be printed and you can also
print out a complete table of every section in the Sections Library. When printing tables
they will be printed over multiple pages as there will generally not be enough room on
one page for all the rows and columns in the table.

Setting up the Printer

Before printing you should set up the printer with the page size and orientation that you
wish to use.

To Set up the Printer

» Choose Page Setup from the File menu
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The standard page setup dialog will appear allowing you to enter the appropriate
information. You may also enter text to be displayed at the head and foot of each page
and set the width of the margins on the page.

Printing a Window

To print the contents of the front window
> Choose Print Window from the File menu

The standard print preview dialog will appear. Click the Print button to print out the
contents of the front window.

Printing the Library

To print the entire contents of the Sections Library
» Choose Print Library from the File menu

The standard print preview dialog will appear. Click the Print button to print out the
library. The tables of sections for each group in the library will be printed. If there are
more rows and columns than will fit one a page the printout will be spread over a number
of pages.
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Chapter 4
Working with Shapes

Creating a section with Section Maker involves defining the geometry of the shapes by
drawing in the Shape window. You can also use the pre-defined generation aids to
automatically place common structural shapes into the section.

In this section;
e Drawing a Shape

e Moving a Shape
e Copying and Pasting Shapes

e Resizing a Shape

e Deleting a Shape

e Duplicating a Shape

e Rotating a Shape

e Rescaling a Shape

e Reflecting Shapes

e Making shapes equal in size

e Aligning Shapes
e Stacking Shapes

e Converting Shapes to Polygons

e Merging Polygons

e Shape Properties

e Grouping Shapes

e Aligning to Centroid

e Generating Standard Shapes

e Using EXisting Sections

e Importing a Shape

e Setting Materials

e Advanced Property Calculations

e Viewing Properties

e Validating the Shape

e Adding a Section to the Library

e Symbols
e Legend

Drawing a Shape

The shapes, which make up a section, may be drawn directly in the Shape window.
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The scale at which this drawing is carried out may be specified by choosing the Size...
command from the View Menu. The maximum and minimum coordinates to be used in
the x and y directions may be entered and Section Maker will scale these coordinates to
the current size of the Shape window. All movements in the window are accompanied by
a display of the current pointer coordinates in the lower left hand corner of the window.
All coordinates are shown in the current units. You can change units using the Units
command from the View menu.

Setting the Size

Before starting drawing, you will need to set up the drawing area for the size of section
you intend working with. To do this

> Choose Size...from the View Menu...

A dialog box will appear with the dimensions of the section

Size x|
A in

smin ~ [4000  in
wnax  [6000 i Cancel |
min  [£000 i

» Enter the maximum and minimum coordinates you wish to use in each
direction

> Click the OK button

Using the Grid

Section Maker has a built-in facility to allow you to have your drawing automatically
align with an evenly spaced grid. You can control the spacing, display and use of this
grid with the Grid command from the View Menu.

> Choose Grid... from the View Menu
» Type in values for the x and y spacing of the grid

» Click on the On button if you want drawing to align to the grid
This will switch on the Visible button to make the grid to visible.
» Click the OK button

Grid x|

Spacing———— [~ Display——
R (0. 500 i ¥ Snap

I Visible
[ IU.SDD it

Cancel |

If you want to have the shapes automatically align with the grid but don't want to see the
grid, simply click on the Invisible button before clicking OK. Similarly you can click on
the Visible button to have the grid displayed as a visual guide but click on the Off button
to disable the automatic alignment with the grid.
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All drawing and dragging in the Shape window will align to the grid while the grid is
switched on.

Drawing Tools

Section Maker has six drawing tools for drawing different types of shapes. A change in
background colour surrounding the tool’s icon indicates the drawing tool which is
currently active. If the Arrow tool is selected this allows you to select, move and resize
shapes with the mouse.

Before you start drawing a new section, if there are any shapes in the Shape window
Choose Select All from the Select sub-menu under the Edit menu and press the Delete
key. This will remove the existing shapes.

Rectangle Tool

The rectangle tool can be used for drawing solid rectangular shapes or for drawing
rectangular holes in a section.

To draw a rectangle

» Click on the rectangle tool to select it

Shape Tool x|

A[1OO 0 <

> Press at the position of the top left corner of the rectangle you wish to
draw

» Drag down to the right until the mouse points to the bottom right corner
of your rectangle
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x=1.885 y=-0.384 dx=0.000 dy=0.000 L=0.000 @=0.000

> Release the mouse button

If you have the Grid turned on then the corners of the rectangle will align to the grid. The
new shape will be immediately added to the list of shapes displayed in the Data window.
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Working with Shapes

Hollow Rectangle Tool
The hollow rectangle tool can be used for drawing hollow rectangular shapes

(rectangular or square structural tubing).

To draw a hollow rectangle
» Click on the hollow rectangle tool to select it

Shape Tool x|

OO0 O &<

» Press at the position of the top left corner of the rectangle you wish to
draw

> Drag down to the right until the mouse points to the bottom right corner
of your rectangle
If you have the Grid turned on then the corners of the rectangle will align to the grid.

T | ]

& a & @Il ek s 3 e sl= b H

—

@z sap|Anoonnr
[
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> Release the mouse button

When you release the mouse button a dialog will appear allowing you to enter the wall
thicknesses of the shape you have drawn

Wall Thickness x|
“Web Thickness 1.000 in
Flange Thickness 1.000 in

Ok I Cancel |

> Type in values for the web and flange thicknesses

> Click the OK button
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flonge thickness

|

T

wel
- ﬁhickness

The new shape will be immediately added to the list of shapes displayed in the Data
window.

Circle Tool
The circle tool can be used for drawing solid circular shapes or for drawing circular holes
in a section.

To draw a circle
> Click on the circle tool to select it

Shape Tool x|

ROOOO X<

> Press at the position of the centre of the circle you wish to draw

> Drag down outwards from the centre until the mouse points to the radius
you require
If you have the Grid turned on then the centre and radius of the circle will align to the
grid.
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x=0.787 y=-0.787 dx=0.787 dy=-0.787 L=1.114 @=-45.000
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> Release the mouse button

The new shape will be immediately added to the list of shapes displayed in the Data
window.

Tube Tool
The tube tool can be used for drawing hollow circular shapes or tubes.

To draw a tube
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> Click on the tube tool to select it

Shape Tool x|

R OOO 0O

» Press at the position of the centre of the tube you wish to draw

» Drag down outwards from the centre until the mouse points to the radius
you require

If you have the Grid turned on then the centre of the circle and the position of the circle
will align to the grid.
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> Release the mouse button
A dialog will appear allowing you to enter a wall thickness for the tube.

x|
-EIK
Wiall Thickness 1. 000 in - I |
> Type in a value for the wall thickness
> Click the OK button
il
thickness

The new shape will be immediately added to the list of shapes displayed in the Data
window.
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Polygon Tool

The polygon tool can be used for drawing solid polygonal shapes or for drawing
polygonal holes in a section. Note that the calculation of sections properties for a
polygon will be accurate for all properties except for the torsion constant J. For convex
polygons the calculation of J will be a reasonable approximation however for any
polygon with one or more re-entrant corners the calculation of J can not be relied upon.

To draw a polygon
» Click on the polygon tool to select it

Shape Tool x|

R OB OO0

» Click at the location of the first vertex of the polygon
The first side of the polygon will be drawn as you move the mouse
> Click at the location of each of the other vertices of the polygon

> Double click at the location of the last vertex to close the polygon or ...
> Press Enter to close the polygon or ...

> Click close to the first vertex to close the polygon
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If you have the Grid turned on then the vertices of the polygon will align to the grid. The
new shape will be immediately added to the list of shapes displayed in the Data window.

Open Polygon Tool

The open polygon tool can be used for drawing polygonal shapes made of thin material.
Thin means the thickness of the material is very small compared with the size of the
shape. This is most useful for modelling structural shapes made from cold rolled thin
steel or aluminium.

To draw an open polygon
> Click on the open polygon tool to select it
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Shape Tool x|
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» Click at the location of the first vertex of the polygon
The first side of the polygon will be drawn as you move the mouse

» Click at the location of each of the other vertices of the polygon

> Double click at the location of the last vertex to complete the polygon or

> Press Enter to complete the polygon
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If you have the Grid turned on then the vertices of the polygon will align to the grid. The
new shape will be immediately added to the list of shapes displayed in the Data window.

Moving a Shape

You can move a shape by dragging it with the mouse in the Shape window

To move a shape

> Point anywhere inside the shape
> Press the mouse button
» Drag the shape to the new location

> Release the mouse button

Holding down the shift key while you drag will constrain the movement to be vertical or
horizontal.

Moving a Number of Shapes

You can move a number of shapes at once by selecting them and dragging them to the
new location with the mouse.

To select a shape
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» Click on or in the shape with the mouse
If you have turned off the display of materials, you must click on the boundary of the
shape rather than inside it. The shapes handles will be highlighted to indicate that it is
selected.
To add a shape to the current selection

»  Shift-click on or in the shape
To move a number of shapes

» Select the shapes to be moved

» Presson or inside any one of the selected shapes

If you have turned off the display of materials, you must click on the boundary of a shape
rather than inside one

> Drag the shapes to their new location

> Release the mouse button
The shapes will be re-drawn in their new position.

Moving Shapes Accurately

You can also move the selected shapes with great accuracy by using the Move command
from the Geometry menu.

> Choose Move from the Geometry menu

Move x|

Y I‘I.D i Eancell

» Type in the distance to move in each direction

> Click the OK button

Copying and Pasting Shapes

To copy a shape or shapes in the section
> Select the shape or shapes to be duplicated

» Choose Copy from the Edit menu or press Ctrl+v

The selected shapes are placed on the clipboard. To paste the shapes stored on the
clipboard into the Shape Window

» Choose Paste from the Edit menu or press Ctrl+v

The duplicated shapes inserted into the Shape window slightly offset from there original
position.
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Resizing a Shape

You can change the size of a shape by dragging its handles (the small black boxes which
appear when it is selected).

To resize a shape

» Press on the handle closest to the part of the shape you want to move
» Drag the handle to its new location

> Release the mouse button

When you resize a polygon each of the vertices moves independently of the others.

Deleting a Shape

To delete a shape or shapes from the section

» Select the shape or shapes to be deleted
> Press the Delete key or ...

> Choose Delete from the Edit menu

Duplicating a Shape

To duplicate a shape or shapes in the section

» Select the shape or shapes to be duplicated

» Choose Duplicate from the Geometry menu

A dialog box will appear allowing you to specify the spacing of the duplicated shapes
and how many are to be created

x
% Spacing in
'
v Spacing 1.000 in E
atice |
Mumber of Times |1

> Type in the spacing in each direction and the number of duplicates

> Click the OK button
The duplicated shapes will be drawn and selected in the Shape window.

Rotating a Shape

Section Maker allows you to rotate shapes that you have already drawn. Shapes are
rotated about the axes at an angle measured positive in the anti-clockwise direction.
Rectangles may only be rotated in increments of 90 degrees.

To rotate a shape or shapes

» Select the shape or shapes to be rotated
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» Choose Rotate from the Geometry menu
A dialog box will appear with a field for the angle of rotation

x

Botate

» Type in the angle of rotation

> Click the OK button

The selected shapes will be rotated about the origin of the axes and re-drawn in the
Shape window

Rescaling a Shape

Section Maker allows you to rescale shapes that you have already drawn. The
coordinates of the shapes are multiplied by a scaling factor in each direction to rescale
the shape.

To rescale a shape or shapes

» Select the shape or shapes to be rescaled

> Choose Rescale from the Geometry menu
A dialog box will appear with two fields for the scaling factor in each direction

x

% Factor
y Factar 1.000

Ok I Cancel |

> Type in the x and y scaling factors

» Click the OK button
The selected shapes will be rescaled and redrawn in the Shape window

Reflecting Shapes

You can reflect shapes in Section Maker by using the Flip Horizontal and Flip Vertical
commands from the Geometry menu

To reflect the selected shapes about a vertical axis passing through the centre of area of
the selected shapes

» Choose Flip Horizontal from the Geometry menu
To reflect the selected shapes about a horizontal axis passing through the centre of area

of the selected shapes

» Choose Flip Vertical from the Geometry menu
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Making shapes equal in size

You can also change width or height of a shape by making it equal in size to another
shape.
To make a shape of a number of shapes equal in width
» Select the shapes to be made equal in size. The first shape selected will be
the dominant shape to which the others will be resized.

» Choose Width from the Make Equal Size submenu under the Geometry
menu, or
> Click on the Make Equal Width button in the Geometry toolbar

Each of the shapes will be resized so that they have the same width as the dominant
shape. A similar procedure can be followed to make shapes equal in height or equal in
both width and height by using other commands from the Make Equal Size submenu.

Aligning Shapes

The Align commands moves the selected shapes so that the edges or centres of the
shapes align to the edges or centres of the first shape selected. The Align submenu has
commands for aligning the top, bottom, left and right hand edges of shapes. It also has
commands to align the centres of shapes by moving the shapes either horizontally or
vertically.

To align the left-hand side of a number of shapes
» Select the shapes to be aligned. The first shape selected will be the
dominant shape to which the others will be aligned.

» Choose Left from the Align submenu under the Geometry menu, or

> Click on the Align Left button in the Geometry toolbar

Each of the shapes will be moved so that left hand side of each shape is aligned to the
left hand side of the dominant shape. A similar procedure can be followed to align other
sides of shapes by using other commands from the Align submenu.

Stacking Shapes

The Stack commands, which complement the Align commands, move the selected
shapes so that shapes are arranged from left to right or top to bottom such that adjoining
edges aligned to one another. By stacking shapes horizontally, the select shapes will be
moved so that they are arranged from left to right, the right-hand edge of left most shape
will be aligned to the left-hand edges of the next and so forth. The first select shape will
remain in its original position and all the other shapes will be arranged around it.
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To vertically stack a number of shapes

» Select the shapes to be stacked. The first shape selected will be the
dominant shape about which the others will be rearranged.

» Choose Stack Vertically from the Geometry menu, or

» Click on the Stack Vertically button in the Geometry toolbar

Each of the shapes will be moved vertically so that top of one shape is aligned to the
bottom of the adjacent shape.

Converting Shapes to Polygons

Shapes other than polygon shapes can be converted to closed polygons using the Convert
to Polygon command in the Shape menu. While it is not recommended that shapes be
converted to polygons, it can be useful to do this in a number of situation such as to
allow shapes to be rotated by arbitrary angles or to generate complex shapes by merging
over lapping polygon shapes.

To convert a number of shapes into polygons

» Select the shapes to be converted.

» Choose Convert to Polygon from the Shape menu.
Each of the shapes will be converted to a polygon.

Merging Polygons

Polygons can be merged together to form complex shapes. Open polygons and closed
polygons cannot be merged together; they can only be joined to other polygons of the
same type. Open polygons will be joined to other open polygons only if they have a
common end point. Closed polygon shapes can be merged with other closed polygons.
The result may not be a single polygon as the merged shape will take into account which
polygons are solid and which represent holes in the shape. However, no distinction is
made between different materials and so any resulting solid polygons will be allocated a
single material.

To merge a number of polygons
> Select the polygons to be merged together.

» Choose Merge Polygon from the Shape menu.
The selected shapes will be merged together to form a number of other polygons.

Shape Properties

The properties of any shape can be modified by double clicking on the shape. This will
open a property dialog that contains the dimensions and location of the shape. This
dialog may also be opened by selecting a shape and choosing the Properties menu
command from the Edit menu or the Properties command from the right-click context
sensitive menu.
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This dialog also lets you reposition shapes by specifying the location of an anchor point
on the shape. This makes it easy to align shapes to other shapes within the section. The
anchor point you choose is moved to the location you enter in this dialog.. For example,
if you wanted to move a plate to just sit on top of the top flange of a beam, you would
double click on the plate, choose the anchor point to be Bottom-Centre and set the x
coordinate to zero and the y coordinate to the height of the top of the flange of the beam.

Grouping Shapes

Section Maker allows you to group together shapes within the Shape View. This allows
shapes to be manipulated together as a single item. This grouping is hierarchical so
groups may also be grouped inside other groups.

To group together a number of shapes
e Select the shapes to be grouped

e Choose Group from the Geometry menu
To ungroup a group of shapes

e Select the shape group

e Choose Ungroup from the Geometry menu

When placing a section or shape within the Shape View, the basic shapes representing
the section or shape will automatically be grouped together as a single item. When
placing a section from a library, the group will store the name of the section and display
this in the Kind column in the Data table. If, however, the shape is ungrouped, this
information will be lost.

Aligning to Centroid

Most times when you create a section you will want to calculate its properties relative to

a set of axes at the centroid of its area. The Align To Centroid command moves all of the
selected shapes so that their common centre of area is aligned with the origin of the axes.
After using Align To Centroid the coordinates of the centroid of the selected shapes will

always be x=0,y=0.

To align the centroid of a shape or shapes with the axis origin

» Select the shape or shapes to be aligned
> Choose Align To Centroid from the Geometry menu

> Choose from the sub-menu whether to align one or both axes
The shapes will be moved as a group to centre their area about the axis origin
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Generating Standard Shapes

Rather than having to draw common structural shapes such as | beams, channels and
angles, Section Maker lets you generate such shapes by typing in a few key dimensions.
To generate a standard shape

» Choose Place Shape from the Shape menu
A dialog box will appear with a diagram of the shape and its key dimensions

Place Standard Section x|
Shape: II section j - Dimensions
Depth (D) |1 2.000 in
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- Radi b2 [r:o00 in

i Joooo in Taper 0.000 in
2 ID-DEIEI i Spacing [s] ID_DDD deq

QK. I Cancel |

» Choose the type of shape you wish to generate
» Choose a material for the shape
> Type in the dimensions of the shape

> Click the OK button

The generated shape will be placed in the Shape window centred about the origin of the
X-y axes.

Fillets and Toes

If you enter non-zero values for the fillet and/or toe radii, rl and r2, these radii will be
modelled as small polygons in the placed shape. This improves the calculation of section
properties so that the computed values compare very closely to values published by
manufacturers. The radii of the fillet and toes are also stored in section property fields rl
and r2 in the sections library.
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Using Existing Sections

If you want to create a section, which is made up from other sections, you can place the
existing sections using the Place Section command from the Shape menu. You can place
standard sections from the Sections Library as well as sections you have drawn and
stored previously.
To place a section

» Choose Place Section from the Shape menu

A dialog box will appear allowing you to pick the section you wish to place

Select Section |
Group: Section:

w4230
4285
w42
w4248
w4230
w424

widdu198

WATHEEE
Angle wi0x593
Double Angle Wwax531 Cancel |
Fipe W50
Sq Tube 40480
Rect Tube =l Jwansazs =

» Click on the group and section name of the required section

> Click the OK button
The chosen section will be placed in the Shape window.

Importing a Shape

If you have a shape in another CAD system you can import it into Section Maker by way
of a DXF file.

» Choose Import DXF from the File menu
The standard file dialog will appear and you can choose the DXF file.




Chapter 4 — Working with Shapes

Section Maker will extract all the rectangles, circles and polygons from the DXF file and
place them in the Shape window. If there are lines in the DXF file which form a
polygonal shape, Section Maker will joint them together at the ends during the import
process.

Note that Section Maker does not support the import of arcs within polylines in DXF
files. You should explode the polyline in your CAD system before importing. Also make
sure to check that the units setting in your cad system matches the units in Section
Maker’s import dialog. Lastly, ensure that the origin of your coordinate system in your
CAD system matches the x-y origin in Section Maker.

Setting Materials

To enable Multiframe to calculate deflections in structures, values for Young's Modulus
and Shear Modulus need to be stored with sections in the Sections Library. Section
Maker takes these values from the materials you choose for the various shapes, which
make up a section. Section Maker allows you to use a number of different materials
within the one section. Materials are stored in the Sections Library, standard steel and
concrete data is included and you can add your own custom materials to the library.

If you do not assign a material to a shape, Section Maker will assume the shape is a hole
and will deduct its properties from the overall properties of the section. Shapes, which
are holes, will have negative properties displayed in the Data window.

When shapes you have drawn lie inside each other, you may find it difficult to see which
is which, especially when the material patterns are displayed in the shapes. You can
control the order in which the shapes are displayed by using the commands under the
Arrange sub-menu under the Geometry menu.

To move the selected shapes to the front of all the others

» Choose Move To Front from the Arrange menu

To send the select shapes behind all the others

» Choose Move To Back from the Arrange menu

To move the selected shapes just in front of the ones currently in front of them

> Choose Move Forwards from the Arrange menu

To move the selected shapes just behind the shapes behind it
> Choose Move Backwards from the Arrange menu

Note that shapes can be contained inside other shape e.g. steel bar inside a concrete beam
or a void inside a beam but shapes cannot overlap partially. See Overlapping Shapes in
Chapter 4 for more information.

Setting Material Types

To set the material type of a shape

» Select the shape

» Choose Material from the Shape menu

Page 47




Chapter 4 — Working with Shapes

Page 48

Select Material g|
Group: Material:
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» Click on the name of the material you require

> Click the OK button

See "Adding a Material" below for information on how to add materials to the library.

Advanced Property Calculations

For non standard sections Section Maker uses a finite element technique to accurately

compute the torsion constant, warping constant and the location of the shear centre for
the section.

The calculation of section properties using this technique requires the shape to be
analysed. This is performed by executing the Advanced Calculations command from the
Analyse Shape submenu in the Shape menu.

» Choose Shape | Analyse shape | Advanced calculations

Upon executing this command the software will automatically mesh the shape drawn in
the Shape window and perform a finite element analysis of the section to determine the
torsion constant, warping constant and the location of the shear centre.

The accuracy of these properties is reflected in the size of the elements in the finite
element mesh. More accurate results may be obtained by refining the mesh size via the
Mesh Size command in the Analyse Shape submenu.

> Choose Shape | Analyse shape | Mesh size

Advanced Calculations

Mesh Edge Length 0.250 mm
Cancel
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The display of the finite element mesh can be controlled via the Toggle mesh command
in the Analyse Shape submenu.

Viewing Properties

When you draw a shape and specify its material properties, as each change is made the
sectional properties are automatically recalculated and displayed in the Properties
window
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The last row in most of the tables shown in the Properties Window displays the Standard
Section shape that Section Maker has determined is displayed in the Shape Window.
This shape is used as the basis for estimating some of the section properties of the
sections. See Chapter 4 for further details on how Section Maker computes section
properties.

If you see properties that are displayed in red it means that the shape drawn in the Shape
Window is not properly constructed and the section properties have not been computed
correctly. See the Validating the Shape section that follows this section for the rules
required to ensure the section properties will be computed correctly.
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Validating the Shape

For Section Maker to correctly evaluate the section properties of the shapes drawn in the
Shape Window it is necessary for the geometry of the shape to satisfy the following
criteria.

1) A shape cannot be hidden by another shape that is drawn in front of it. If a shape is
obscured it will be flagged as invalid and ignored when computing the properties of the
section drawn in the Shape window.

2) A shape can only intersect one other shape. Further, one of these shapes must contain
the other.

When the shapes drawn in the Shape Window do not meet the above criteria, the values
of the section properties displayed in the Property Window will be displayed in red.
Furthermore, any individual shapes that are identified as failing the criteria will be shown
in red in the Sections table in the Data Window.

Further information about why the section drawn in the Shape Window is invalid can be
determined using the Validate command. To validate a shape
» Choose Validate from the Shape menu

If the section is invalid, one or more messages will be displayed to the user that identify
the invalid geometry within the section. Furthermore, if any invalid shapes are detected,
the selection in the Shape Window will be cleared and the invalid shapes will be
selected.

In general it is only necessary to use the Validate command if the section properties in
the Properties Window are displayed in red.

Adding a Section to the Library

Once you have drawn a section to your satisfaction, you can install it into the Sections
Library for later use by Multiframe or Section Maker.

To install your section

> Choose Add to Library... from the Shape menu

A dialog box will appear which lets you specify where the section will be stored, a field
for the name of the section, a table with the calculated section properties and a pop-up
menu to indicate the shape of the section.
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> Type in a name for the section
» Choose the name of the group where you want to store the section
» Choose a shape for the section (or just leave it set to unknown)

» If you wish you can change the sections properties to override the ones
that have been calculated for you. Click on the number to be changed and
type in a new value.

> Click the OK button

The section will be stored in the library in the group you have nominated. Note that the
library with the new section included will not be saved permanently on the disk until you
choose Save Library from the File menu.

If you have Multiframe running, you can now choose Save Library, then switch to
Multiframe and choose Open Library->Sections Library from the File menu to reload the
library into Multiframe. This will make the section you have added available for use in
Multiframe.

Symbols

The content of the Shape Window can be modified to annotate shapes with labels,
display dimensions and axes and to control how the shapes are displayed.

Shape Numbers

Each shape in the Shape window can be labelled with its number. To turn on or off the
display of the shape numbers

> Choose Shape Numbers from the Symbols submenu under the Display
menu, or

» Click the Shape Numbers button on the Symbols toolbar

Polyline Numbers

Each point along a polyline can be labelled with its index which identifies its positions
within the polyline. To turn on or off the display of the polyline numbers
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> Choose Polyline Numbers from the Symbols submenu under the Display
menu, or

» Click the Polyline Numbers button on the Symbols toolbar

Dimensions

The overall height and width of the section drawn in the Shape Window can be drawn as
dimensions. Similarly, the location of the shapes centroid can also be displayed as
dimensions. To turn on or off the display of the overall size of the section in the Shape
Window

» Choose Overall Dimensions from the Symbols submenu under the Display
menu

Or, to turn on or off the display of the centroids location
» Choose Interior Dimensions from the Symbols submenu under the
Display menu

Principal Axes

The principal axes of the shape also be displayed in the Shape Window. To turn on or off
the display of the principal axes

» Choose Principal Axes from the Symbols submenu under the Display
menu

AXxes

The origin of the x-y axis system, which represents the location about which the section
properties are computed, may also be displayed in the Shape Window. To turn on or off
the display of the these axes

» Choose Axes from the Symbols submenu under the Display menu
These axes are displayed by default.
Fill

Shapes within the Shape Window can be represented as either the outline of the shape or
as a solid object drawn filled. To turn on or off the display of shapes as filled objects

» Choose Fill from the Symbols submenu under the Display menu

When shapes are displayed as filled, the outline of the shapes will be displayed in black
and the fill colour determine by the colour scheme selected by the user (See the section
on Colours which follows). Any shapes that have not been allocated a material and
represent a hole will not be filled and will be drawn using a black outline only.

When shapes are displayed as outlines without any fill, the colour of a shapes outline will
be determined from the current colour scheme specified by the user.

Material Patterns

When shapes are displayed with fill the user has the option of using the pattern
associated with the shapes material to draw the interior of the shape. To turn on or off the
display of material patterns

> Choose Material Patterns from the Symbols submenu under the Display
menu
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Legend

A legend can be displayed that explains the meaning of each colour used to draw shapes
in the Shape Window. The location and style of the legend can be adjusted using the
commands in the Legend submenu.

To turn on or off the display of a legend within the Shape Window.

» Choose Visible from the Legend submenu under the Display menu, or

» Click the Legend button on the Symbols toolbar

Note that for most colour schemes the contents of the legend is dynamic as will reflect
only the colour used within the Shape Window. In such cases a legend will not be visible
until colour has been used.

Selecting Shapes

A feature of the legend is that it can be used to select all the shapes that correspond to a
particular menu item. To set the selection to all the shapes corresponding to a particular
legend item simply double click on the text within the legend associated with that item.
Holding down shift or control while double clicking on the legend item will extend the
current selection.

Position

The position of the legend can be set to any corner of the Shape Window. To display the
legend in the bottom right hand corner of the window

> Choose Bottom Right from the Legend submenu under the Display menu,
or
> Right click on the legend and choose Bottom Right from the popup menu

A similar procedure can be followed to display the legend in any corner of the screen
using the commands in the Legend submenu.

Title Font

The style of the font used to draw the title of the legend can be set by the used. To
modify the style of the title font

» Choose Title Font from the Legend submenu under the Display menu, or

» Right click on the legend and chose Title Font from the popup menu
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» Specify the required colour style in the Font dialog.
> Click OK

Font

The style of the font used to draw the text of each item in the legend can be set by the
used. To modify the style of this font

» Choose Font from the Legend submenu under the Display menu, or

» Right click on the legend and chose Font from the popup menu
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» Specify the required colour style in the Font dialog.
> Click OK

Note that the same colour is used to draw both the item text and the title. Changing the
colour of either font will change the colour of the other text.
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Colours

The user can modify the colour corresponding to a particular item in the legend. To
modify the colours associated with an items in the legend

> Choose Item Colour from the Legend submenu under the Display menu,
or

» Right click on the legend and chose Item Colour from the popup menu

Colour Picker x|

Calour:

Item 2
Item 3
It:m 4 Cancel |
Itern 5
Itemn &

Itern 7
Item 8
Itern 9
Itern 10
Itemn 11
Itermn 12

ltem 13 d

or

Colour Picker x|

LCalaur: ‘Cie

ncrele
Steel ++
Cancel |

> Select the legend item to be modified

> To change the colour of the selected item, click on the Colour box in the
top left hand corner

Basic colors:

I R
T
T ..
EMrEEEEN N
EEEEENENEN

Customn colors:

R O
R

Lefine Custom Colars > |

(1]4 I Cancel |
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» Choose a new colour from the Colour dialog

> Click OK

The colour of a particular legend item can also be modified by double clicking of the
colour box associated with that item in the legend.
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Chapter 5
Sections Library Management

This chapter describes the use of all of the commands available in Section Maker that are
related to the management of sections libraries. It contains a number of sections —

e Working with Libraries

e Working with Sections

e Working with Groups

e Working with Groups of Materials
Section Maker allows you to add, delete and modify the groups of materials stored in a
sections library.

In this section:

e Viewing Groups
e | ocking/Unlocking a Group

e Adding a Sections Group

Editing a Sections Group

Duplicating a Group

Deleting a Group

e Reordering Groups

Please note that all the commands described in this section are only available when you
have the Materials window activated. Some of the command swill only be available
when the Groups tab is activated within this window.

Viewing Material Groups

The groups of materials stored in the Library can be viewed and changed in the Groups
tab within Materials Window of Section Maker. A list of all the groups of material within
the library is displayed in the Groups tab within this window.

To make the Groups Table visible

> Choose Materials from the Window menu

> Click on the Groups tab in the navigation bar at the bottom of the
window.

= Materials EJ @| PX|
Materials Number of Y
Name Kind Locked| p1aterials
1 Steel AS3STY Steel 5
2 Steel AS3873 Steel L]
3 Steel AS1183 Steel L]
4 Steel AS1554 Steel 13
5 Concrete AS3600 Concrete 4
[ Uzer Materialz 1 Other ] 0
7 User Materials 2 Other F 0
v
4[], Groups £ Steel AS3679 4 5t < 3
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Locking/Unlocking a Group of Materials

Groups are locked using a checkbox in the “Locked” column in the Groups tab in the
Materials Window. To unlock a group, clear the checkbox in the “Locked” column of the
Groups tab in the Materials window. Groups can also be locked/unlocked via the Group
Properties dialog.

Adding a Materials Group

Material Maker allows you to add groups to or remove groups from the library you
currently have open. This makes it more convenient for you to choose materials. If there
are groups in the library you never use you could remove them or if there is a table of
custom materials you often use you could add them in a separate group in the library.

To Add a Materials Group to the Library

» Choose Add Materials Group from the Materials submenu under the
Library menu

A dialog box will appear with a field for the group’s name, a table showing where key
properties will be stored in the group, a text box for the number of fields of data to be
stored with each material in the group and a pop-up menu to indicate the shape of
materials in the group.

Add Material Group rg|
Name iew Group
Kind Steel W
| ok | | concl

> Type in a name for the group

» Choose the kind of materials to be stored in this group

If you have more than one kind of shape or the shape is not one of the standard shapes,
leave the shape set to the Unknown Material value.

» Click the OK button
The group will be added to the library and will display in the Materials Window.

v

Editing a Materials Group

The properties of material groups are edited via the Group table in the Materials
Window. To edit the properties of a material group in the current sections library

» Click on the Group tab in the list a tabs in the bottom corner of the
Materials Window.

Page 58




Chapter 5 - Sections Library Management

= Materials |'._| |'E| fg|
Materials Number of Y
Name Kind Locked| p1aterials
1 Steel AS3STY Steel 5
2 Steel AS3873 Steel L]
3 Steel AS1183 Steel L]
4 Steel AS1554 Steel 13
5 Concrete AS3600 Concrete 4
[ Uzer Materialz 1 Other ] 0
7 User Materials 2 Other F 0 LS
v
1 [»], Groups £ Steel AS3679 4 5t < [

The name and kind can be edited directly with the table.

Duplicating a Group of Materials

To duplicate a group from the Materials Library

» Choose Duplicate Material Group from the Materials submenu under the
Library menu

A copy of the current group, including all materials contained within the group, will be
added to the end of library and made the current group on display in the Materials
Window.

Deleting a Group

To remove a group from the Materials Library

» Choose Delete Material Group from the Materials submenu under the
Library menu

A list of the groups in the library will be displayed

Delete Group El

Steel AS3IETT
Steel AS3ETE
Steel 451163
Steel AS1594
Concrete AS3600
User Materials 1
Lzer Materals 2
New Group

» Click on the group to be removed

If you wish to remove more than one group, hold down the shift key while clicking on
the names of the other groups

> Click the OK button

The groups selected and all the materials stored in them will be removed from the
library.
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Reordering Groups

The order in which groups appear within the materials library can be modified. To
change the order of groups within the materials library

» Choose Reorder Material Groups from the Materials submenu under the
Library menu

A list of the groups in the library will be displayed

Steel AS3673 oK
Steel AS3678 [ o |
Steel AS1163

Steel AS1534

Concrete A53600
User Materials 1
User Materials 2

» Click on the group to be moved, keeping the mouse button depressed

» Drag the cursor to locate the new position for the group and release the
mouse button.

If you wish to move than one group then simply repeat the above two steps for each
group to be moved to a new position within the library.

> Click the OK button

The new ordering of groups will be saved to the library.

e Working with Materials

Working with Libraries

As well as enabling you to draw and add individual sections to the library, Section Maker
has a number of features that make it easier for you to manage your sections library. You
can add and remove groups of sections or materials from the library, add or remove a
large number of sections at once, add, edit or remove materials from the library..

You can change the contents of the library via the Sections or Materials Windows that
tabulate the properties of all the sections and materials stored in the library. In the
Sections Window, each group of sections is displayed in a separate tab. Each tab displays
a table in which you can view and change any of the section properties. The Sections
Window also contains a Group tab which lists all the groups of sections contained in the
library and their properties. The Material Window contains a number of tables listing the
properties of all the materials in the library. This window contains separate tabs for each
of the material groups in the library as well as a tab listing the groups of materials and
the properties of those groups.
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You can also create completely new libraries or read, modify and write any number of
sections libraries. This means you can keep a number of libraries on your disk and use
them for different applications.

In this section;

e Fields and Section Properties

e Creating a New Library

e Opening a Library
e Saving a Library

e Saving as Text
e Group Organiser

Fields and Section Properties

The concept central to the structure of the sections library is that the section property
data associated with a group of sections should reflect the data tables published by
manufacturers or industry organisations. With this in mind the data displayed in the
sections table in the Sections Window should reflect the published section properties.
Each column of data in this table represents a field. In order to utilise this data in
Multiframe it is necessary to identify which section property that a field represents. For
some types of sections, typically symmetric sections, several section properties may be
mapped to the same field. For example if Ix=ly then there is only a need for a single |
field. In addition, a factor must be specified with each field to convert the value in the
field to the base units of newtons, metres and kilograms.

Creating a New Library

Section Maker allows you to create a new library for use with any of the Multiframe
applications. All you have to do to make the new library the default is to place it in the
same folder as the application and name it "SectionsLibrary.slb". If you already have a
sections library in the folder with that name, rename the existing library to a different
name and then name your new library "SectionsLibrary.slb".

To create a new library

> Choose New Library from the File menu

A new library will be created with no groups or sections. You can add groups and
sections to the library (see Adding a Group and Adding a Section below) before saving it
to disk with the Save As command from the File menu.

Opening a Library

You do not have to work with the sections library that automatically opens when Section
Maker starts up. (If Section Maker finds a library named SectionsLibrary.slb in the same
folder as Section Maker, it will automatically open it on start-up) If you wish you can
open any other library and work with it in the normal way.

To open a sections library

> Choose Open Library from the File menu
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open 2|
Loak in: Ia United States j gl

20 Sample Frames
30 Sample Frames
40 Sample Frames
SectionsLibrany
SectionsLibranlS
‘WwoodSectionsLibram

Filz hame: |S ectionsLibrary Dpen

Files of type: ISectiDns Libraries [*.5lb) j Cancel |

7

» Click on the name of the library you wish to open

» Click the Open button

The contents of the library will be read in and the groups, materials and sections in the
library will be displayed in the tables within the Sections and Materials Windows
respectively.

Saving a Library

If you have installed any sections in the library or you have changed the section or group
properties in any way, you will have to save the Sections Library to disk to make the
changes permanent.
To save the Sections Library to disk

» Choose Save Library from the File menu
To save the Sections Library to disk with a new name

» Choose Save As from the File menu

> Select the folder or disk where you will save the library

> Typein aname for the library

> Click the Save button

Saving as Text

Another way to view the data in the library is to save it in text format. Text files can be
read into a word processor or you could write your own software which extracts data
from a text file of sections.

To save the contents of the library in a text file

> Choose Export -> Text File from the File menu
> Type in a name for the text file of data
» Choose which disk or folder you want to store the data in

> Click the Save button
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The complete contents of the sections library will be saved to disk in a text file. The
format of this file is documented in Chapter 4.

Group Organiser

Groups of sections or materials may be copied between libraries using the Group

Organiser. The Group Organiser may also be used to delete groups from a sections
library. The Group Organiser dialog (shown below) provides this functionality by
opening two sections libraries. The groups of section and materials in these libraries are

listed on either side of the dialog. Groups can be copied between the libraries by

selecting the group(s) to be copied and clicking the Copy button. Similarly, groups may
be deleted from a library by selecting the groups to be deleted and clicking the Remove
Selected Groups button.

Flemove Selected Groups | FHemove Selected|Eraups |
C - UE 'Y
b J uc
HP > Copy »» WE
Angle _l T
Diouble Angle Taper Flange Beams
Fipe <2 [Copm << | Channels
5q. Tube Equal Angle n-p
Rect Tube Equal Angle =y
H55 Round Unequal &ngle n-p
HSS Square Unequal Angle s-»
HE55 Rectangular CHS Grade C260

CHS Grade C350

Customn2 RHS Grade C350
Custom3 v RHS Grade C450 d|

E:"AlSorshShi.. \SectionsLibram. slb

Cloge Library I

[ o ]

E:%AllSorshShi.. NS ectionsLibram. zlb

Cloge Library

x|

Cancel |

Any two libraries may be displayed in the Group Organiser dialog. By default, one of
these libraries is set to the current sections library when the Group Organiser is first

opened.

To import a group of sections or materials from another sections library into the library
currently opened by Section Maker

>

Choose Group Organiser... from the Library menu
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x
Remove Selected Groups | Eemove Selected|Eaups |

s Cap s |
<< [Copy < |

Angle

Diouble Angle

Pipe

5q. Tube

Rect Tube j

E:%AlSorshShi. \SectionsLibram. slb

Cloze Library I Open Library. ..
(1]4 I Cancel |

The current library is already open in the dialog and displayed down the left hand side.
> Click the Open Library... button on the right hand side of the dialog.
» Using the resulting file dialog, choose the sections library from which to
import the group of sections.
This library will be displayed on the right hand side of the Group Organiser dialog.

» Select the group(s) to be imported to the current library from the right
hand list of groups.

> Click the <<Copy<< button.

v

» Click the left hand Close Library button
This will save the current library
» Click the OK button.

Working with Groups of Sections

Section Maker allows you to add, delete and modify the groups of sections stored in a
sections library.

In this section:
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e Viewing Groups
Locking/Unlocking a Group

Adding a Sections Group

Editing a Sections Group

Duplicating a Group

Deleting a Group

Reordering Groups

Adding a Field

e Editing Fields

e Deleting a Field

e Reordering Fields

Please note that all the commands described in this section are only available when you
have the Sections window activated. Some of the command swill only be available when
the Groups tab is activated within this window.

Viewing Groups

The groups stored in the Library can be viewed and changed in the Groups tab within
Sections Window of Section Maker. A list of all the groups of section within the library
is displayed in the Groups tab within this window.
To make the Groups Table visible

> Choose Sections from the Window menu

» Click on the Groups tab in the navigation bar at the bottom of the
window.

» Sections r—_lrElrgl
. Number of| Number of| A
Hame Kind Locked Fields Sections
1 uB | section 22 28
2 uc | 2ection 22 13
5 WB | zection 21 23
4 We | 2ection 21 18
5 Taper Flange Beams | zection 24 2
[ Channelz Channel 25 10
f Equal Angle n-p Equal Angle 27 45
3 Equal Angle x-y Equal Angle 21 45
9 Unequal Angle n-p Unequal Ang v 19
10 Unegual &Angle =x-y Unegual Ang 25 19
11 CHS Grade C250 Tube 13 4z
12 CHS Grade C350 Tube 13 78
13 CHS Grade C350L0 Tube 13 59
14 RHS Grade C350 RHS 21 63
15 RHS Grade C450 RHS 21 15
16 RHS Grade C350LO/C450L0O RHS 21 a1
17 SHS Grads C235] SHS [l 15 7 ¥
1 [»)\Groups A UB AUC £ WB AWC £Tapq|< >
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Locking/Unlocking a Group of Sections

Groups are locked using a checkbox in the “Locked” column in the Groups tab in the
Sections Window. To unlock a group, clear the checkbox in the “Locked” column of the
Groups tab in the Sections window. Groups can also be locked/unlocked via the Group
Properties dialog.

Adding a Sections Group

Section Maker allows you to add groups to or remove groups from the library you
currently have open. This makes it more convenient for you to choose sections. If there
are groups in the library you never use you could remove them or if there is a table of
custom sections you often use you could add them in a separate group in the library.

To Add a Sections Group to the Library

» Choose Add Sections Group from the Sections submenu under the
Library menu

A dialog box will appear with a field for the group’s name, a table showing where key
properties will be stored in the group, a text box for the number of fields of data to be
stored with each section in the group and a pop-up menu to indicate the shape of sections
in the group.

Group Information g|
Mame: Section Properties:
Field Field Es
Shape: Unknown b Property Index Hame |
11 |Mass 1 Mass
) B Z_A 2 A
B __| 3 i 3 K
4 | 4 ly
4 , D E-_J 5 J
G_E [ E
t = 7 |e R
S_ D ] D
t ERE 9 B
ﬂtf 10 tf
Number of Fields: 61 11 [iw 11 o
(_Set Shape Defautt Fields__] {1217 0
13 |fu 0 hat
Locked
[Clocke l 0K ] [ Cancel

» Type in a name for the group

» Choose from the Shape list the kind of shapes stored in this group

If you have more than one kind of shape or the shape is not one of the standard shapes,
leave the shape set to the Unknown Section value.

» Click the Set Shape Default Fields button.

This will set up a default number of fields that represent the information required for the
shape of section selected in the step above.
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If you wish you could type in the number of fields you require. If you do add extra fields,
you can type a number next to each of the key properties to tell Multiframe in which
field that property will be stored. For example the first line of the table indicates that the
mass per unit length of the section is stored in a field named Mass and this is the first
field of the group. If you do change any of these values it is very important that you keep
the naming and units for the property consistent and always store the property in the field
indicated. Multiframe relies on this information to do analysis and if you make an error
entering the key properties, the results of analysis may be incorrect. If in doubt, leave the
group with the standard fields and properties.

» Click the OK button
The group will be added to the library and will display in the Sections Window.

Editing a Sections Group

To edit the properties of a Group in the current sections library

» Choose Section Group Properties from the Sections submenu under the
Library menu

A dialog box will appear with a field for the group's name, a table showing where key
properties will be stored in the group, a text box for the number of fields of data to be
stored with each section in the group and a pop-up menu to indicate the shape of sections
in the group.

Group Information @
Name: Section Properties:
Field Field -~
Shape: || section A Property | |ndex Name ‘
1_ las=s 1 lass
Z_A T A
t 3_ b 2 b
4 |y I Iy
; O = ] 14 J
w
6 |[E 15 E
J._ ] F_ G 16 G
T B B_ D Z D
tf | 4)1 s |B 3 B
ﬂtf 4 tf
Number of Felds: 22 11 tw 5 tw
2]ty 0
13 |fu 0 w
Locked
VL [ 0K ] [ Cancel

The table displays the mapping of section properties to data fields. The first column
named Property shows the internal Multiframe property contained in the filed. The
second column named Field Index indicates which field in the group this property can be
found in. This column can contain a zero if the group does not contain that property. The
final column Field Name will be updated when you change the Field Index to let you
know which field in the group is being referred to. IN fact it is easier to change the Field
Name column via the drop down menu in the cell, and the Field Index will be updated
for you.

If you do change any of the values in this table, it is very important that you keep the
naming and units for the property consistent and always store the property in the field
indicated. Multiframe relies on this information to do analysis and if you make an error
entering the key properties, the results of analysis may be incorrect. If in doubt, leave the
group with the standard fields and properties.
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> Click the OK button

Duplicating a Group of Sections

To duplicate a group from the Sections Library

» Choose Duplicate Section Group from the Sections submenu under the
Library menu

A copy of the current group, including all sections contained within the group, will be
added to the end of library and made the current group on display in the Sections
Window.

Deleting a Group

To remove a group from the Sections Library

» Choose Delete Section Group from the Sections submenu under the
Library menu

A list of the groups in the library will be displayed

Delete Group E|

UE A
uc

WE

We
Taper Fange Beams

Channels

Equal Angle np

Equal Angle x+

Unequal Angle np

Unizqual Angle x+

CHS Grade C250

CHS Grade C350

CHS Grade C350L0

RHS Grade C350

RHS Grade C450

RHS Grade C350L0/C450L0

SHS Grade C350 3

CUC A~ TARN

» Click on the group to be removed

If you wish to remove more than one group, hold down the shift key while clicking on
the names of the other groups

> Click the OK button
The groups selected and all the sections stored in them will be removed from the library.

Reordering Groups

The order in which groups appear within the sections library can be modified. To change
the order of groups within the sections library

» Choose Reorder Section Groups from the Sections submenu under the
Library menu

A list of the groups in the library will be displayed
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V.
uc

WE

Wi
Taper Fange Beams

Channels

Equal Angle np

Equal Angle x3y

Unequal Angle np

Unequal Angle x3

CHS Grade C250

CHS Grade C350

CHS Grade C350L0

RHS Grade C350

RHS Grade C450

RHS Grade C350L0,/C450L0
5HS Grade C350

CUC Ced~ MAEN

» Click on the group to be moved, keeping the mouse button depressed

» Drag the cursor to locate the new position for the group and release the
mouse button.

If you wish to move than one group then simply repeat the above two steps for each
group to be moved to a new position within the library.

> Click the OK button

The new ordering of groups will be saved to the library.

Adding a Field

The properties of each section in a group are stored in a number of fields in the group.
When you create a new group the standard properties are placed in the first fields in the
group. If you wish you can add more fields to a group. You could do this to make data
available for use in Multiframe's CalcSheet or you could store additional data for easy
reference.

To add a field to the current group
» Choose Add Field from the Sections submenu under the Library menu

A dialog box will appear allowing you to enter the properties of the new field you wish
to add

Add Field x|

Mame:

Broperties: _

2 =
Units: Iin“2 'I
Ok I Cancel |
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> Type in the name of the new field
» Select the section properties that will correspond to the new field.
> Select the units for the new field.

> Click the OK button.

The additional fields will be displayed in the Groups Table in the Sections window and
additional columns will be added to the Sections table in the Section Window.

Editing Fields

You can change the information about fields in the Groups Tables in the Sections
Window. To change the name of the field, click on its current name, type in a new name
and press the enter key.

x|
Mumber of Fields; I 21
Field Units Factor
1 Weight It 1488
2 A =0 in 0,001
3 [a] in 0025
4 e in oo0zs
=3 B in 0025
5 t in oo0zs
7 I ird 0.000
g S i3 0.000
9 rx in 0025
10 Iy in*d 0.000
11 Sy [Lpe] 0.000
12 ry in 0025
13 J in"4 0.000
14 E k=i G335000.000
15 =] k=i G595000 000
16 A =0 in 0,001
17 Ay =0 in 0.001
18 Ix i3 0.000
19 Iy in"3 0.000
20 s in 0023
21 Conw in"G 0.000
Cancel |
&

The units for the field may also be modified. In the units column, type in the name of the
units you want to use to store properties in this field. For example, if you added a field
named Iw for a warping constant your units might be in™6 (inches to the sixth power) so
you should type this into the units column. You should also type in a factor to convert the
fields values into Section Maker's internal units system. This will allow you or another
user to change units and still have the properties displayed correctly. The factor is the
number the entered value must be multiplied by to convert it into a Newton, meter,
kilogram units system. i.e. in the case where Iw will be entered in units of in"6, the factor
will be 6.820907E-12 (i.e. 1/39.37 to the power of six as there are 39.37 inches in a
meter)

Some common units factors are

Metric English
Name Property Unit Factor Unit Factor
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Mass Mass per unit length kg/m 1.0 Ib/ft 1.488

A, Asx, Asy  Cross sectional area mm2 1E-6 in2 6.452E-4

IX Major moment of mm4 1E-12 4 1.638E-5
inertia

ly Minor moment of mm?4 1E-12 4 1.638E-5
inertia

J Torsion constant mm# 1E-12 in4 1.638E-5

E Young's Modulus MPa 1E-6 ksi 6895000

G Shear Modulus MPa 1E-6 ksi 6895000

D Depth mm 0.001 in 0.0254

B Breadth or Width mm 0.001 in 0.0254

tf Flange thickness mm 0.001 in 0.0254

tw Web thickness mm 0.001 in 0.0254

Deleting a Field

You can delete fields that you have added by using the Delete Field command from the
Sections submenu under the Library menu.
To delete a field or fields from the current group

> Choose Delete Field from the Sections submenu under the Library menu

> Click in the name of the field to be removed
If you wish to remove more than one field, shift click on the additional field names
> Click the OK button

WARNING: Do NOT delete any of first eleven standard fields in a group as Multiframe
uses them in its analysis.

Reordering Fields

The order in which fields are presented for a group can be modified as follows.

» Choose Reorder Fields from the Sections submenu under the Library
menu

A list of fields within the group will be displayed

Reorder Fields x|
I - Ok,
3 Aok |
|r: Cancel |

» Click on the field to be moved, keeping the mouse button depressed
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> Drag the cursor to locate the new position for the field and release the
mouse button.

If you wish to move than one field then simply repeat the above two steps for each field
to be moved to a new position.

> Click the OK button
The new ordering of fields will be displayed in the Groups Tables in the Sections
Window.

Working with Sections

Section Maker allows you to add, delete and modify data associated with each section
stored in a sections library.

In this section:

e Viewing Sections

e Adding a Section

e Deleting a Section

e Changing Section Properties

e Custom Shape Data

e Section Colour

e Reordering Sections

e Generating Tapered Sections

Please note that all the commands described in this section are only available when you
have the a table of sections active in the Sections Window.

Viewing Sections

The sections stored in the Sections Library can be viewed and changed in the Sections
Window of Section Maker. The sections are displayed, a group at a time, in the Sections
Table within this window.
To make the Sections Table visible

» Choose Library from the Window menu

» Click on a tab at the bottom of the window to select the group of sections
to be viewed.
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~ Sections E‘ @| g|
Narme — Cs”hi‘:;” Material Material Weight A A
data Group Grade bt sqin

1 Waax335 r Steel ASTM A 4092 335.000 98.300

= Via&x290 r Steel ASTM A 4392 280.000 B5.800

3 V44285 r Steel ASTM A 4992 285.000 83.800

4 Wasx2582 r Steel ASTM A 4992 262.000 77200

B Wasx243 r Steel ASTM A A992 243.000 72.800

3 VaEx230 r Steel ASTM A 4392 230.000 57.700

7 WWasx224 r Steel ASTM A 4992 224,000 55,800

B VWasx198 r Steel ASTM A 4992 198.000 8.000

] WAIxAES r Steel ASTM A A992 555,000 192.000

10 VAIx593 r Steel ASTM A 4392 593.000 174.000

1 VA0X531 r Steel ASTM A 4982 531.000 156.000

12 WADXE03 r Steel ASTM A 4992 £03.000 148.000

13 W40x430 r Steel ASTM A A992 480.000 140.000

14 Vialxa35 r Steel ASTM A 4392 435.000 128.000

15 VUA0x431 r Steel ASTM A £992 431.000 127.000

16 WANx39T r Steel ASTM A 4992 397.000 117.000

17 wanxzaz R C Steel ASTM A 4992 392.000 1150000 ¥
L[> [\ Groups AW AM AS £wT AMT £5T AC AMC AHP £An[ < »

Adding a Section

To add a section or a number of sections to the current group in the librarySelect Window
| Sections to bring the Sections window to the front

e Click on the tab at the bottom of this window with the name of the group to which
the new sections are to be added.

e Using the Group Toolbar, select which group you wish to add a section to.

You can only add sections to groups that are unlocked. To unlock a group,
see Locking/Unlocking a Group on page 62.

> Choose Add Section from the Sections submenu under the Library menu
A dialog box will appear allowing you to specify how many sections you wish to add.

Add Sections x|

Add I Sect
=t n eclons CanCEI

> Type in the number of sections to be added

> Click the OK button

A number of sections titled Sectionl, Section2 and so on will be added to the current
group. They will initially have all their properties set to zero. You can view and edit the
added sections in the Section table in the Sections Window.

Deleting a Section

To remove a section or a number of sections from the library

> Choose Delete Section from the Sections submenu under the Library
menu

A dialog box will appear with a list of the names of the sections in the current group
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x
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w4230 :I |—|
Wady205
W adu262 _ Cancel|

Widu245
Widdn230
Wiadu224
/44,192
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WADHG3T
WAOMED3
40480
WAOWA3E
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> Click on the name of the section to be removed

If you want to remove more than one section, hold down the shift key and click or drag
over the additional sections to be removed

> Click the OK button

The sections will be removed from the library. Remember that the changes will not be
made permanent until you save the library to disk using the Save Library command from
the File menu.

Changing Section Properties

To change the value of a property stored with a section
» Click on the property to be changed

> Typein anew value

» Press the Enter key

When you change the properties of a section, you must use the units indicated at the top
of the column for the property displayed in that column of the table. The standard
properties stored in a group are

Name Property Metric  English
Mass Mass per unit length kg/m Ib/ft
A Cross sectional area mm2 in2
IX Major moment of inertia mm# in4
ly Minor moment of inertia mm?4 in4
J Torsion constant mm# in4
E Young's Modulus MPa ksi
G Shear Modulus MPa ksi
D Depth mm in

B Breadth or Width mm in
tf Flange thickness mm in
tw Web thickness mm in
fy Yield Strength MPa ksi
fu Ultimate Strength MPa ksi
Sxt (or Zxt) Elastic Modulus about x at top mm3 in3
Sxb (or Zxb) Elastic Modulus about x at bottom mm3 in3
Sxt (or Zxt) Elastic Modulus about x at top mm3 ind
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Syl (or zyl)
Syr (or Zyr)
rX

ry

Sx (or Zx)
Sy (or Zy)
Iw

rz

Asx

Asx

b1,b2

di,d2

b2
dl
D2
XC, yC

0]

lu

v

Ru

Rv

Sut or Zut

Sub or Zub
Svt or Zvt
Svb or Zvb
XS, YS

P

Tan(Q)

S

rl
r2

Ixy
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Property

Elastic Modulus about y at left

Elastic Modulus about y at right

radius of gyration about x

radius of gyration about y

Plastic Modulus about x

Plastic Modulus about y

Warping constant

radius of gyration about weakest axis

Shear area in weak axis direction (x)

Shear area in strong axis direction (y)
Additional width dimensions required for some
section shapes.

(e.g. Width of Zed flanges)

Additional width dimensions required for some
section shapes.

(e.g. Depth of lip for Cee or Zed sections)
Width of bottom Zed flange

Depth of lip of Cee or Zed shape

Depth of lip of Cee or Zed shape

Position of centroid as measured for bottom
left hand corner of section

Angle of principle axes from section axes.
Moment of inertia about major principle axis.
Moment of inertia about minor principle axis.
Radius of gyration about major principle axes
Radius of gyration about minor principle axes
Elastic Modulus about major principle axes in
positive v axis direction.

Elastic Modulus about major principle axes in
negative v axis direction.

Elastic Modulus about minor principle axes in
positive u axis direction.

Elastic Modulus about minor principle axes in
negative u axis direction.

Position of shear centre as measure from
centroid.

Perimeter of section

Tan of principle axis angle

Spacing parameter

Primary radii (e.g. Fillet radius)

Secondary radii (e.g. Toe radius)

Product of Inertia

Metric
mm3
mm3
mm
mm
mm3
mm3
mm3
mm
mm?
mm?
mm

mm

mm
mm
mm
mm

degrees
mm#
mm#
mm
mm
mms3

mms3
mm3
mms3
mm
mm
mm

mm
mm

mm4

English
in3

degrees
in4
in4

The following diagram will help you determine the dimensional properties. These
properties are used by Multiframe for rendering and display of member details and

stresses and by Section Maker for placing standard shapes and existing sections.
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Custom Shape Data

When a section designed within Section Maker is added to the sections library extra
geometric data is stored in the library along with the section properties. This data is used
to recreate the geometry of the section within both Section Maker and Multiframe. This
data cannot be viewed or edited. Caution should be exercised when cutting and pasting
data within the Sections Table so as to not change the order of the sections in this table.

Section Colour

A colour may be associated with each section in the library. This colour is used by
Multiframe when displaying section colours in the Frame Window. In Section Maker, the
colour of each section is displayed in the Section Table in the Sections Window.

To change the colour associated with a section

> View the section properties in the Section Table in the Sections Window

= Sections - UB [_ (O] x|
b | o | mm | =

1 510UB125 125.000 512.000 225,000

2 E10UBT13 113.000 §07.000 328000

3 E10UBT01 101.000 §02.000 2328000

3 S30UB82 4 924001 . 533000 306.000

5 530UBB2.0 820000 % 528000 209.000

6 4B0UBEZ 82,100 460.000 151.000

7 4BDUBT46 74,600 457.000 180.000

3 450UBET 1 57.100 454,000 180.000

] 41008587 58.700 408.000 178.000

10 40UBs37 £3.700 403.000 172,000

11 360UBS6.7 | 55,700 353,000 172.000 h

N —— |

> Double click on the cell in the Colour column.
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The standard Windows dialog for selecting colours will appear.

> Click on the new colour for the section

> Click the OK button

Section colours may also be cut and pasted between sections and the Fill Down function
may be used to set ranges of sections to the same colour. Remember that the changes will
not be made permanent until you save the library. By default all section colours are set to
black.

Reordering Sections

The order in which sections appear within a group can be modified as follows.

» Choose Reorder Sections from the Sections submenu under the Library
menu

A list of fields within the group will be displayed
x|

". b futa)
Wwiddx230
Wwidd4285
Wddu262 Cancel |
Wadx248
WwWiddx230

W ddna24
wiadu] 98

wdlbhh
404533
w531
W alx503
wlx480
W A0x436
' 40431 LI

fatdm 207

» Click on the section to be moved, keeping the mouse button depressed
» Drag the cursor to locate the new position for the section and release the
mouse button.

If you wish to move than one section then simply repeat the above two steps for each
section to be moved to a new position within the group.

> Click the OK button

The new ordering of sections will be displayed in the Section Tables in the Sections
Window.

Generating Tapered Sections

Section Maker allows you to automatically create a number of sections, which
interpolate between two existing sections. This can be used to model the changing
sectional shape in a tapered member. Suppose you were modelling a tapered beam in
Multiframe that started with a 12inch (300mm) deep section and tapered to a
24inch(600mm) deep section. You could draw the first section and install it in the
library, then draw the second section and install it. To create the intermediate sections
you use the Taper command from the Shape window.

To install a number of intermediate sections between to existing sections

> Choose Generate Tapered Sections... from the Library | Sections
submenu.
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A dialog box will appear which allows you to select the start and finish sections

x

Start Section I i
W1 2u106 w241 04

[—]

Mumber of zections IB
Mame ISampIe Section ok |
[ Delete existing sections Cancel |

» Click on the Start Section button
A dialog box will appear listing the available groups and sections

» Click on the group and section names of the starting section
» Click the OK button

> Do the same for the end section.
The two sections you have chosen will be displayed in the dialog.
> Type in the number of intermediate sections you want to generate

The sections properties will be calculated at the mid point of each subdivision of the
range between the start and end sections. Section Maker makes an approximation to the
intermediate section properties by interpolating between the properties at each end. All
the properties except the moments of inertia and the torsion constant are interpolated
linearly and will be exactly correct. The moments of inertia and torsion constant are
interpolated using a cubic approximation to the variation in property along the tapering
member. This will result in a small error in the moments of inertia and torsion constant
but in most cases this should not impact significantly on your analysis. If you have a
problem, which is sensitive to the value of torsion or moments of inertia, you should
determine that this error will not have an adverse impact on your analysis. A quick check
of the values at the mid-point will give you a guide to the maximum error.

g intermediste sections
will be calculated at
these locations

Ztart End
Section I:I Section

» Type in a name for the section

This name will form the basis of the names for the added sections. If "TestShape" is the
name you give to the sections, the intermediate sections will be named TestShapel,
TestShape? ... and so on up to TestShapen, where n is the number of intermediate shapes
you requested.
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> If you want to remove the original start and end sections check the check
box at the bottom of the dialog

Most times you will want to do this if you have drawn the sections as the original
sections will not be used in the Multiframe analysis. The sections will only be deleted if
the groups they belong to are not locked. To unlock a group, see Locking/Unlocking a

Group on page 62.
»  Specify which group you wish to install the intermediate sections into

> Click the OK button

If you want to view or change the properties of the sections which are created, you can
view them in the Sections Tab in the Sections Window (see Viewing Sections on page
69).

Remember that whenever you install sections in the library using Section
Maker, these new sections will only become available after saving the
library and opening it in Multiframe.

Working with Groups of Materials

Section Maker allows you to add, delete and modify the groups of materials stored in a
sections library.

In this section:

e Viewing Groups
e |ocking/Unlocking a Group

e Adding a Sections Group

Editing a Sections Group

e Duplicating a Group

e Deleting a Group

e Reordering Groups

Please note that all the commands described in this section are only available when you
have the Materials window activated. Some of the command swill only be available
when the Groups tab is activated within this window.

Viewing Material Groups

The groups of materials stored in the Library can be viewed and changed in the Groups
tab within Materials Window of Section Maker. A list of all the groups of material within
the library is displayed in the Groups tab within this window.

To make the Groups Table visible

> Choose Materials from the Window menu

» Click on the Groups tab in the navigation bar at the bottom of the
window.
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= Materials r._| rEl rgl
Materials Number of -
Name Kind Locked | paterials
1 Steel AS3IETH Steel 5
2 Steel AS3ISTE Steel L]
3 Steel AS1163 Steel L]
4 Steel AS1554 Steel 13
5 Concrete AS3500 Concrete 4
6 User Materials 1 Other Fl 0
7 Uzer Materialz 2 Other ] 0
v
4 [»], Groups £ Steel AS3679 A 5t < ¥

Locking/Unlocking a Group of Materials

Groups are locked using a checkbox in the “Locked” column in the Groups tab in the
Materials Window. To unlock a group, clear the checkbox in the “Locked” column of the
Groups tab in the Materials window. Groups can also be locked/unlocked via the Group
Properties dialog.

Adding a Materials Group

Material Maker allows you to add groups to or remove groups from the library you
currently have open. This makes it more convenient for you to choose materials. If there
are groups in the library you never use you could remove them or if there is a table of
custom materials you often use you could add them in a separate group in the library.

To Add a Materials Group to the Library

» Choose Add Materials Group from the Materials submenu under the
Library menu

A dialog box will appear with a field for the group’s name, a table showing where key
properties will be stored in the group, a text box for the number of fields of data to be
stored with each material in the group and a pop-up menu to indicate the shape of
materials in the group.

Add Material Group r$__<|

Name

Kind | Steel v|
C= (o=

> Type in a name for the group

» Choose the kind of materials to be stored in this group

If you have more than one kind of shape or the shape is not one of the standard shapes,
leave the shape set to the Unknown Material value.

> Click the OK button
The group will be added to the library and will display in the Materials Window.

Page 80




Chapter 5 - Sections Library Management

Editing a Materials Group

The properties of material groups are edited via the Group table in the Materials
Window. To edit the properties of a material group in the current sections library

> Click on the Group tab in the list a tabs in the bottom corner of the
Materials Window.

= Materials |'._| |'E| fg|
Materials Number of Y
Name Kind Locked| praterials
1 Steel AS3STY Steel 5
2 Steel AS3873 Steel L]
3 Steel AS1183 Steel L]
4 Steel AS1554 Steel 13
5 Concrete AS3600 Concrete 4
[ Uzer Materialz 1 Other ] 0
7 User Materials 2 Other F il LS
v
1 [»], Groups £ Steel AS3679 4 5t < [

The name and kind can be edited directly with the table.

Duplicating a Group of Materials

To duplicate a group from the Materials Library

> Choose Duplicate Material Group from the Materials submenu under the
Library menu

A copy of the current group, including all materials contained within the group, will be
added to the end of library and made the current group on display in the Materials
Window.

Deleting a Group

To remove a group from the Materials Library

» Choose Delete Material Group from the Materials submenu under the
Library menu

A list of the groups in the library will be displayed

Delete Group E|

Steel AS3ETS
Steel AS3ETE
Steel AS1163
Steel AS1534
Concrete AS3600
Uzer Materals 1
User Materials 2
New Group

» Click on the group to be removed
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Page 82

If you wish to remove more than one group, hold down the shift key while clicking on
the names of the other groups

> Click the OK button

The groups selected and all the materials stored in them will be removed from the
library.

Reordering Groups

The order in which groups appear within the materials library can be modified. To
change the order of groups within the materials library

> Choose Reorder Material Groups from the Materials submenu under the
Library menu

A list of the groups in the library will be displayed

Steel ASIETD oK
Steel AS3678 [ o |
Steel AS1163

Steel AS1534

Concrete AS3600
User Materials 1
User Materials 2

» Click on the group to be moved, keeping the mouse button depressed

» Drag the cursor to locate the new position for the group and release the
mouse button.

If you wish to move than one group then simply repeat the above two steps for each
group to be moved to a new position within the library.

» Click the OK button
The new ordering of groups will be saved to the library.

v

Working with Materials

Section Maker also stores material information in the Sections Library. You can add your
own materials and apply them to various parts of your section being designed in the
Shape Window. The materials will also be available for use in Multiframe is order to
assign the appropriate material properties for use in analysis.

In this section:
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e Viewing Materials

e Adding a Material

e Deleting a Material

e Changing a Material

Please note that all the commands described in this section are only available when you
have the Materials tab in the Materials window activated. It is also important to note that
only materials groups must be unlocked in order to add, edit or deleted materials from
within that group.

Viewing Materials

The materials stored in the Sections Library can be viewed and changed in the Materials
Window of Section Maker. This windows contains a separate table for each group of
materials in the library and all the materials contained in the groups are displayed in this
table.

To display the Materials Table
» Choose Material from the Window menu

» Click on the tab in the navigation bar at the bottom of the window to
select the material group to display.

. - Thermal -
Density E G Poisson's
Name Type Ibift ksi ksi ratio coeff.
WeF
A26:Grade 32 Steel 450.000 25000.000 11200.000 0.300 5.000
A38:Grade 36 Stesl 450.000 28000.000 11200.000 0.300 £.000

(=]

Groups } Steel ASTM A36 £ Steel ASTM A441 £ Steel] <.

|»

Adding a Material

To add a material to the library

» Choose Add Material from the Materials submenu under the Library
menu

A dialog box will appear allowing you to specify how many materials you wish to add.

Add Materials

Add Material
A aterials

> Type in the number of materials to be added

> Click the OK button
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A number of materials titled “Material 17, “Materials 2” and so on will be added to the
current group. They will initially have all their properties set to default values. You can
view and edit the added materials in the table within the Materials Window.

Deleting a Material

To delete a material from the library

> Choose Delete Material from the Materials submenu under the Library
menu

Delete Material @

High Stength
Concrete

Timber

Aluminium

» Click on the name of the material you want to delete

> Click the OK button

Changing a Material

To change the name, pattern or properties of a material

> Choose Edit Material from the Materials submenu under the Library
menu

The Select Materials dialog will appear.

> Choose the Material to be edited and click OK.
The material properties dialog will appear.
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Edit Material X

Mame | High Strength |

Density 491,006 Ibjft2

E 25007.522 ksi

G 11156.739 ksi _
Fy 36,259 ksi

Poisson's ratio )

Type:

(%) Steel () Concrete ) Timber () Aluminium () Other
Identity
-y A —
[ OK ] [ Cancel ]

» Click on the name of the material you want to edit

» Type in a new name, change the pattern or type in new values for the

material's properties

> Click the OK button

Note that only the materials in unlocked materials groups can be edited.

Reordering Materials

The order in which materials appear within a group can be modified as follows.

> Choose Reorder Materials from the Materials submenu under the

Library menu

A list of fields within the group will be displayed

>

>

Concrete
R

Click on the material to be moved, keeping the mouse button depressed

Drag the cursor to locate the new position for the material and release the

mouse button.
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If you wish to move than one material then simply repeat the above two steps for each

material to be moved to a new position within the group.

> Click the OK button

The new ordering of materials will be displayed in the Materials Window.

Material Colour

A colour may be associated with each material in the library. In

Section Maker, the

colour of each material is displayed in the table of materials in the Materials Window.

To change the colour associated with a material

> View the materials properties in a table of materials in the Materials

Window

» Materials

<] » [\ Groups A Steel ASTM A36 4 Steel ASTM A441 [ Steel ][<

Name Tyne Density E G Poisson's Col Last
¥p Ibift> Ksi Ksi ratio el Modified
1 £35:Grade 32 Steel 450,000, 29000.000 11200.000 o300 I z2zzo0s ezens P
H A36:Grade 36 Steel 490,000 29000.000 11200.000 0.300 2112/2008 8:28:21 PM

» Double click on the cell in the Colour column.
The standard Windows dialog for selecting colours will appear.

> Click on the new colour for the material

v

Click the OK button

»

Materials colours may also be cut and pasted between materials and the Fill Down
function may be used to set ranges of materials to the same colour. Remember that the
changes will not be made permanent until you save the library. By default all material

colours are set to black.
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Chapter 6
Section Maker Reference

This chapter summarises the overall structure and menu commands of Section Maker.
The following sections describe the

e Windows

e Sections Window
This window is used for viewing and editing the data stored for each of the groups of
sections in the Library. You can use the tabs at the bottom of this window to switch
between editing the properties of the groups, or the sections properties data contained
within the groups.

Materials Window

This window is used for viewing and editing the data stored for each of the groups of
materials in the Library. You can use the tabs at the bottom of this window to switch
between editing the properties of the groups, or the properties of the materials contained
within the groups.

e Toolbars

e Menus

Windows

Section Maker uses a range of graphical, tabular, graph and report windows.

Shape Window

This window is used for drawing sections comprising one or more shapes prior to
installing it in the sections library. See Drawing a Shape on page 31 for more
information.

Data Window

This window is used for viewing and editing the data describing the shapes in the Shape
window. It can display tables of section properties for the shapes within a section and
also displays dimensions of the shapes that make up a section.

Properties Window

This window is used for displaying the calculated sectional properties for the shape in the
Shape window.

Sections Window

This window is used for viewing and editing the data stored for each of the groups of
sections in the Library. You can use the tabs at the bottom of this window to switch
between editing the properties of the groups, or the sections properties data contained
within the groups.

Materials Window

This window is used for viewing and editing the data stored for each of the groups of
materials in the Library. You can use the tabs at the bottom of this window to switch
between editing the properties of the groups, or the properties of the materials contained
within the groups.
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Toolbars

Users of Section Maker can use the icons on the toolbars to speed up access to some
commonly used functions. You can hold your mouse over an icon to reveal a pop-up tip
of what the icon does.

File Toolbar

File E
DEE &$B2B &7

The File toolbar contains icons for open, and saving files.

New Library - Open Library - Save Library - Cut - Copy - Paste - Print Preview - About
Group Toolbar

Group A
W e

The Group toolbar contains icons for changing the current group.

Previous Group - Next Group

View Toolbar

view
Q qQ & @&

The View toolbar contains icons for changing the view in the Shape window.

Zoom - Shrink - Pan — Size To Fit — Toggle Grid — Toggle Axes
Shape Toolbar

=
ZNOOC@arx

The Shape toolbar contains icons for drawing shapes in the Shape window.

Select — Rectangle - Hollow Rectangle - Circle - Tube - Closed Polygon - Open Polygon

Geometry Toolbar

Geometry B
R 8 3l%T e e =[] [

The Geometry toolbar contains icons for modifying the size and layout of shapes in the
Shape window.

Stack vertically — Stack horizontally — Align left edges — Align horizontally to centres —
Align top edges - Align vertically to centres - Align bottom edges — Make same width —
Make same height — Make same size
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Symbols Toolbar

Symbols =
AE % | E

The Symbols toolbar contains icons for displaying symbols in the Shape window.

Fill Shapes — Material Patterns — Shape Numbers — Polygon Numbers — Legend

Menus

Section Maker uses the standard set of Windows menu commands for File, Edit and
Windows operations. It also has a range of menus for working with sections and groups
of sections.

In this section:
e File Menu
e Import Submenu
e Export Submenu
e Edit Menu

e Select Submenu
e View Menu
e Geometry Menu

e Make Equal Size Submenu

e Align Submenu
e Align to Centroid Submenu

e Arrange Submenu

e Shape Menu

e Library Menu

e Sections Submenu
The commands in this submenu are only available if the Sections window is front most.
Some commands in this submenu will only available if a tab displaying section
properties window is active.

e Select Window | Sections to bring the Sections window to the front

e Select tab on the bottom of this window other than the Groups tab.

Also see the section on Working with Sections on page 68 for more information.

This submenu also contains others commands for working with groups of sections in the
library. The commands in this submenu are may only available if the Groups tab in the
Sections window is front most.

e Select Window | Sections to bring the Sections window to the front

e Select the Groups tab on the bottom of this window.
In some cases, commands acting upon groups of may be available when the Groups
window is not front most in which case the command may act upon the group currently
being displayed in the window.
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See the section on Working with Groups on page 61 for more information.

Add Section

Add a section or a number of sections to the current group. The sections will be
displayed in the current table of sections displayed in the Sections Window where you
can type in values for the sections' names and properties.

Reorder Sections

Modify the order of sections within a group.

Delete Section

Delete a section or a number of sections from the current group.

Generate Tapered Sections

Create a number of sections from two existing sections by interpolating the sections
properties. This is useful for modelling the sections needed to simulate a tapered sections
with a number of intermediate sections. You can use this in conjunction with the
subdivide command in Multiframe for modelling tapered members.

See Generating Tapered Sections on page 74 for more information.

e Material Submenu

e Sections Submenu

e Display Menu
e Properties Submenu

Data Submenu

Error! Reference source not found.

Symbols Submenu

Colours Submenu

Legend Submenu

e Window Menu

e Sections
Make the Sections Window visible and bring it to the front

Materials

Make the Materials Window visible and bring it to the front
e Help Menu

File Menu

The File menu contains commands for opening and saving files as well as import and
export and printing.

New Library

(CtrI N)

Use this to start work on a new library. If you have any changes to the current library
unsaved, Section Maker will prompt you to save any changes before starting the new
work.
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Open Library

(Ctrl O)
Open a library which has previously been saved on disk.

If you have any changes to the current library unsaved, Section Maker will prompt you to
save any changes before opening the new file.

Import

See “Import Submenu”

Export

See “Export Submenu”

Close Library

Closes the library and removes all groups and sections from display.

Save Library

(Ctrl S)
Save the current library data with the same name you saved with last time or the same
name the file had when you opened it.

Save Library As
Save the current library in a file with a new name.

Page Setup
Set up the printer for printing.

Print Window

Print the contents of the front window on the screen.
Allows you to set margins, header and footer titles and options on printing the date, time
and page numbers.

Print Library
Print the entire contents of the Sections Library.

Recent File

Recently opened files will appear at the bottom of the File menu. You can choose them
as a shortcut to open them.

Exit

Leave the Section Maker program. If you have any work unsaved, Section Maker will
prompt you to save any changes to the library before quitting.

Import Submenu

The Import submenu provides you with options to import sections and sections libraries.

DXF
Imports the shapes in a DXF file into the Shape window.

Text File
Import the text version of the sections library.
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Spacegass Library

Import a sections library from the Spacegass program.

Microstran Library

Import a sections library from the Microstran program.

Export Submenu

The Export submenu allows you to export a sections library.

Text File

Save the sections library in a text file format.

Sections Library v7

Save the sections library in a file format compatible with Multiframe versions 7 and
earlier. You can also use this format to move a sections library back to the Macintosh
version of Section Maker or Multiframe.

Sections Library v9

Save the sections library in a file format compatible with Multiframe version 8 and 9.

Edit Menu

The Edit menu contains commands for copying and pasting tabular data, selecting
objects and working in tables.

Undo

(Ctrl 2)
Undo the last action you carried out. The name of this item will change to reflect the
command that can be undone. You can undo up to 20 actions.

Redo

(CtrlY)
Redo the last action you undid. The name of this item will change to reflect the
command that can be redone.

Cut

(Ctrl X)
Remove the current selection and place it on the clipboard

Copy

(Ctrl C)
Copy the current selection to the clipboard

Paste

(Ctrl V)
Paste the contents of the clipboard into the current selection

Paste Special

(Ctrl V)
Pastes data for entire sections copied from the Sections Table in the Sections Window
into the current group. These sections will be appended to the end of the group.
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Delete

Remove the current selection without placing it on the clipboard.

Select

The Select menu has commands for automatically selecting parts of the drawing in the
Shape window.
See “Select Submenu”

Fill Down

(Ctrl Down Arrow)
Repeat the cell at the top of the list of selected cells in the Data window down the list of
selected cells.

Fill Right

(Ctrl Right Arrow)
Repeat the cell at the left of the list of selected cells in the Data window across the list of
selected cells.

Preferences

Allows the user to modify the applications settings.

Properties

Displays the properties of the object selected within the Shape Window.

Select Submenu

The Select submenu has commands for automatically selecting parts of the drawing in
the Shape window.

Select All

(Ctrl A)
Automatically selects all the shapes in the Shape window

Select Polygons

Automatically selects all the polygonal shapes in the Shape window.

Select Circles

Automatically selects all the circular shapes in the Shape window

Select Rectangles

Automatically selects all the rectangular shapes in the Shape window

View Menu

The View menu contains commands for controlling the display in the Shape window.

Zoom

(Ctrl W)

Zoom in on part of the current display. A cross-hair will appear and the view to be
viewed in close-up may be selected by pressing the mouse button and dragging a
rectangle surrounding the area of interest. Release the button to draw the zoomed view.

Pan

(Ctrl R)
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Pan across the drawing displayed in the Shape window. Press and drag in the window to
move the drawing.

Shrink

(CtrlE)
Reduce the size of the drawing in the Shape window to half its current size.

Size To Fit

(Ctrl T)
Scale the drawing in the Shape window so that it just fits inside the window.

Size

Set the maximum and minimum coordinates available in the Shape window. Use this to
set up the overall coordinates before you begin drawing a section.

Grid

Switch on or off the use of the grid in the Shape window and set the spacing of the grid.

Font

Set the font size and style for the text in the front most window.

Numbers

Set the type of numeric format you would like to use to display numbers in the front
most window. You can choose to use decimal or scientific notation and specify how
many digits of precision you wish to display.

Units

Choose to work in Metric (mm) or English (inches) units.

Colours

Choose to colours used to display content in the Shape Window.

Status Bar

Allows you to turn on or off the display of the status bar

Toolbars

Allows you to turn on or off the display of the toolbars at the top of the Section Maker
program window.

See the “Toolbar” section above for more information on the toolbars available in
Section Maker.

Geometry Menu

The Geometry menu contains commands for modifying the geometry and layout of
shapes in the Shape window.

Duplicate

(Ctrl D)

Duplicates all the selected shapes in the Shape window a given number of times in a
specified direction. A dialog allows you to enter the spacing in each direction and the
number of duplicates to be created.
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Rotate
Rotates all the selected shapes in the Shape window a specified number of degrees about

the origin of the axes. A dialog allows you to enter the number of degrees of rotation.
Rotation is positive anti-clockwise.

Rescale

Multiplies the coordinates of all the selected shapes in the Shape window by a specified
scaling factor in each axis direction. This has the effect of rescaling the selected shapes
by the specified amounts.

Move

Allows you to move the selected shapes in the Shape window a specified distance This
provides a more accurate way of moving shapes rather than dragging them with the
mouse.

Flip Horizontal

Reflects the selected shapes in the Shape window about a vertical axis passing through
the centroid of the area of the selected shapes.

Flip Vertical

Reflects the selected shapes in the Shape window about a horizontal axis passing through
the centroid of the area of the selected shapes.

Make Equal Size

See “Make Equal Size Submenu”

Stack Horizontal

Align the selected shapes in the Shape window by moving them horizontally such that
the left and right hand sides of adjacent shapes are aligned to each other.

Stack Vertical

Align the selected shapes in the Shape window by moving them vertically such that the
top and bottom sides of adjacent shapes are aligned to each other.

Align

See “Align Submenu”

Align To Centroid

See “Align To Centroid Submenu”

Arrange Submenu

See “Arrange Submenu”

Group
Group together the selected shapes in the Shape window.

ungroup
Ungroup any selected groups in the Shape window.

Make Equal Size Submenu

The Make Equal Size submenu has commands for resizing shapes drawn in the Shape
window such that they have the same width or height as the dominant shape. The
dominant shape is the first shape that was selected within the current selection.
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Width

Scales the width of all selected shapes to be equal to the width of the first selected shape.

Height

Scales the height of all selected shapes to be equal to the width of the first selected shape.

Both

Scales the width and height of all selected shapes to be equal to the width and height of
the first selected shape.

Align Submenu

The Align submenu has commands for moving shapes drawn in the Shape window such
that they are aligned to the dominant shape. The dominant shape is the first shape that
was selected within the current selection.

Left

Aligns left hand sides of the selected shapes.

Horiz. Centre

Moves shape horizontally to align the centres of the selected shapes.

Right

Aligns right hand sides of the selected shapes.

Top

Aligns top edges of the selected shapes.

Vert. Centre

Moves shape vertically to align the centres of the selected shapes.

Bottom

Aligns bottom edges of the selected shapes.

Align

Align the selected shapes in the Shape window. A dialog will let you specify whether to
align the objects to the grid or to each other and whether the align is done vertically or
horizontally.

Align to Centroid Submenu

The Align to Centroid submenu moves the selected shapes in the Shape window as a
group so that the centroid of the area of the selected shapes is aligned with the origin of
either or both of the x and y-axes. You will usually use this command prior to installing
the section in the Sections Library as it will make the calculation of all the sections
properties relative to a set of axes passing through the centroid of the section.

Centroid

Aligns both x and y centroids to the x and y axes.

X Axis Only

Aligns the x centroid to the x axis

Y Axis Only

Aligns the y centroid to the y axis
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Arrange Submenu

The Arrange submenu has commands for controlling the order in which shapes are
drawn in the Shape window. If you have the display of material patterns turned on, the
shapes drawn last may obscure the shapes drawn first.

Move To Front

Move the selected shapes forward so that they are drawn last and will be in front of all
other shapes.

Move To Back

Move the selected shapes backward so that they are drawn first and may be obscured by
other shapes.

Move Forwards

Move the selected shapes just in front of the shapes in front of them so that they are
drawn after those shapes and will be displayed in front of them on the screen.

Move Backwards

Move the selected shapes just behind the shapes behind them so that they are drawn
before those shapes and may be obscured by them.

Shape Menu

The Shape menu contains commands for working with Shapes in the Shape window.

Place Section

Place an existing section from the Sections Library into the Shape window. You can use
this to build up a section out of existing sections.

Place Shape

Place a standard structural shape in the Shape window. This provides an easy and precise
way of automatically placing an I, C, L or T section or a rectangular or circular tube or a
rectangular or circular bar. You can type in dimensions on a sketch of the shape to create
it.

Material

Choose a material from the Sections Library to be used for the selected shapes in the
Shape window. When the section properties for the section are calculated, these shapes
will take their Young's Modulus and Shear Modulus from the data stored with the
material. The pattern of the material will be displayed in the shapes that are selected
when you use this command.

Reference Material

Choose the material to be used as the reference material in the calculation of section
properties for composite sections.

Convert to Closed Polygon

Converts the selected shapes into closed polygons, see Converting Shapes to Polygons
on page 43.

Merge Polygons

Merges the selected polygons. Open polygons will be joined if their ends are connected.
Closed polygons will be merged if they overlap.

Page 97




Chapter 6 - Reference

Page 98

Validate

Validate the geometry and topology of the shape drawn in the Shape Window.

Add to Library

(Ctrl 1)

Install the shapes in the Shape window as a section in the Sections Library. You do this
to make the sections data available to Multiframe for analysis or so you can use the
section with other shapes in Section Maker in the future.

Library Menu

The Library Menu contains commands for modifying the contents of the sections library.
Also see the section on Working with Libraries on page 57 for more information.

Sections

See “Sections Submenu”

Materials

See “Material Submenu”

Group Organiser

Displays a dialog allowing you to move groups of sections from one sections library to
another.

Sections Submenu

The commands in this submenu are only available if the Sections window is front most.
Some commands in this submenu will only available if a tab displaying section
properties window is active.

e Select Window | Sections to bring the Sections window to the front

e Select tab on the bottom of this window other than the Groups tab.

Also see the section on Working with Sections on page 68 for more information.

This submenu also contains others commands for working with groups of sections in the
library. The commands in this submenu are may only available if the Groups tab in the
Sections window is front most.

e Select Window | Sections to bring the Sections window to the front

e Select the Groups tab on the bottom of this window.
In some cases, commands acting upon groups of may be available when the Groups
window is not front most in which case the command may act upon the group currently
being displayed in the window.

See the section on Working with Groups on page 61 for more information.

Add Section

Add a section or a number of sections to the current group. The sections will be
displayed in the current table of sections displayed in the Sections Window where you
can type in values for the sections' names and properties.

Reorder Sections

Modify the order of sections within a group.
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Delete Section

Delete a section or a number of sections from the current group.

Generate Tapered Sections

Create a number of sections from two existing sections by interpolating the sections
properties. This is useful for modelling the sections needed to simulate a tapered sections
with a number of intermediate sections. You can use this in conjunction with the
subdivide command in Multiframe for modelling tapered members.

See Generating Tapered Sections on page 74 for more information.

Add Sections Group
Add a group to the Sections Library. A new group can be used to store a number of

related sections together. You enter a name and type for the group. It will be made the
current group displayed in the Sections Window.

Reorder Sections Groups

Modify the order of groups within the Sections Library.

Delete Sections Group

Remove a group or a number of groups from the Sections Library.

Add Field

Add a field to the current group in the Sections Library. A field can be used for storing
additional properties for a section. When adding a field, you should enter the name, units
and units factor for the field in the Groups Tables in the Add Fields dialog.

Edit Field

Edit the properties of fields in the current group displayed in the Sections Window.

Reorder Fields

Modify the order of fields within a group.

Delete Field

Delete a field or number of fields from the current group in the Sections Library. You
should NOT delete any of the first eleven standard fields as Multiframe requires them for
analysis.

Properties

Displays a dialog allowing you to specify the properties and name of the current group.

Material Submenu

The Material submenu contains commands for working with materials in the sections
library. The commands in this submenu are only available if the Materials Window is
front most.

e Select Window | Library to bring the Materials window to the front

e Select the Materials tab on the bottom of this window.

Also see the section on Working with Groups of Materials
Section Maker allows you to add, delete and modify the groups of materials stored in a
sections library.

In this section:
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e Viewing Groups
e Locking/Unlocking a Group

e Adding a Sections Group

e Editing a Sections Group

e Duplicating a Group

Deleting a Group

Reordering Groups

Please note that all the commands described in this section are only available when you
have the Materials window activated. Some of the command swill only be available
when the Groups tab is activated within this window.

Viewing Material Groups

The groups of materials stored in the Library can be viewed and changed in the Groups
tab within Materials Window of Section Maker. A list of all the groups of material within
the library is displayed in the Groups tab within this window.

To make the Groups Table visible

> Choose Materials from the Window menu

» Click on the Groups tab in the navigation bar at the bottom of the
window.

= Materials
Materials Number of Y
Name Kind Locked| p1aterials
1 Steel AS3STY Steel 5
2 Steel AS3873 Steel L]
3 Steel AS1183 Steel L]
4 Steel AS1554 Steel 13
5 Concrete AS3600 Concrete 4
[ Uzer Materialz 1 Other ] 0
7 User Materials 2 Other F 0
v
4[], Groups £ Steel AS3679 4 5t < 3

Locking/Unlocking a Group of Materials

Groups are locked using a checkbox in the “Locked” column in the Groups tab in the
Materials Window. To unlock a group, clear the checkbox in the “Locked” column of the
Groups tab in the Materials window. Groups can also be locked/unlocked via the Group
Properties dialog.

Adding a Materials Group

Material Maker allows you to add groups to or remove groups from the library you
currently have open. This makes it more convenient for you to choose materials. If there
are groups in the library you never use you could remove them or if there is a table of
custom materials you often use you could add them in a separate group in the library.

To Add a Materials Group to the Library
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» Choose Add Materials Group from the Materials submenu under the
Library menu

A dialog box will appear with a field for the group's name, a table showing where key
properties will be stored in the group, a text box for the number of fields of data to be
stored with each material in the group and a pop-up menu to indicate the shape of
materials in the group.

Add Material Group fs__(|

Name

Kind | Steel v|
C= (o=

> Type in a name for the group

» Choose the kind of materials to be stored in this group

If you have more than one kind of shape or the shape is not one of the standard shapes,
leave the shape set to the Unknown Material value.

> Click the OK button
The group will be added to the library and will display in the Materials Window.

Editing a Materials Group

The properties of material groups are edited via the Group table in the Materials
Window. To edit the properties of a material group in the current sections library

» Click on the Group tab in the list a tabs in the bottom corner of the
Materials Window.

= Materials |Z| |E| rg

Materials -
Kind

Name

Steel AS3679 Steel
Steel AS3678 Steel
Steel AS1163 Steel
Steel 451554 Steel
Concrete AS3500 Concrete
User Materialz 1 QOther
User Materialz 2 Other

—
=T =R S S

OORREFEE

v
||

1 E]\Groups, Steel AS3679 A Stf £

The name and kind can be edited directly with the table.

Duplicating a Group of Materials

To duplicate a group from the Materials Library

> Choose Duplicate Material Group from the Materials submenu under the
Library menu

Page 101




Chapter 6 - Reference

A copy of the current group, including all materials contained within the group, will be
added to the end of library and made the current group on display in the Materials
Window.

Deleting a Group

To remove a group from the Materials Library

» Choose Delete Material Group from the Materials submenu under the
Library menu

A list of the groups in the library will be displayed

Delete Group

Steel AS3IETT
Steel AS3ETE
Steel 451163
Steel AS1594
Concrete AS3600
User Materials 1
Lzer Materals 2
New Group

» Click on the group to be removed

If you wish to remove more than one group, hold down the shift key while clicking on
the names of the other groups

> Click the OK button

The groups selected and all the materials stored in them will be removed from the
library.

Reordering Groups

The order in which groups appear within the materials library can be modified. To
change the order of groups within the materials library

» Choose Reorder Material Groups from the Materials submenu under the
Library menu

A list of the groups in the library will be displayed
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Reorder Groups E|
Steel ASIETI oK
Steel AS3678 -
Steel AS1163
Steel AS1554
Concrete AS3600

User Materials 1
User Materials 2

» Click on the group to be moved, keeping the mouse button depressed
» Drag the cursor to locate the new position for the group and release the
mouse button.

If you wish to move than one group then simply repeat the above two steps for each
group to be moved to a new position within the library.

> Click the OK button
The new ordering of groups will be saved to the library.

Working with Materials on page 76 for more information.

Add Material

Add a material to the Sections Library. This material will then be available for use in any
of the sections you draw. You enter the properties for the material and can design a
pattern to be used in shapes made from this material

Delete Material

Remove a material or a number of materials from the Sections Library.

Edit Material
Change the name, properties or pattern of a material stored in the Sections Library.

Colours

Change the colours associated with the materials stored in the Sections Library.

Display Menu

The items in the Display menu control the display of tables in the Data and Properties
windows and the symbols in the Shape window.

Properties

See Properties Submenu on page 97.

Data
See Data Submenu on page 98.

Library
See Error! Reference source not found. on page 98.
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Symbols

See Symbols Submenu on page 98.

Colours

See Colours Submenu on page 99.

Legend

See Legend Submenu on page 99.

Properties Submenu

The Properties submenu contains commands for selecting the table displayed in the
Properties Window.

X-Y

Display the table of section properties for the shape drawn in the Shape window. Only
properties related to the x-y axes will be displayed in this table.

Principal

Display the table of section properties for the shape drawn in the Shape window. Only
properties related to the principal axes will be displayed in this table.

Dimensions

Display the table of section properties for the shape drawn in the Shape window. Only
the dimensional properties will be displayed in this table.

Current Group

Display the table of section properties for the shape drawn in the Shape window. The

properties listed in this table will correspond to the fields contained within the current.
The units used in this table will correspond to the units associated with the data in the

current group.

Frame Group

Display the table of section properties for the shape drawn in the Shape window. The
properties listed in this table will correspond to the fields contained within Multiframe’s
Frame group..

All

Display the table with all section properties for the shape drawn in the Shape window.

Data Submenu

The Data submenu contains commands for selecting the table displayed in the Data
Window.

Properties

Display the table of section properties for each of the individual shapes that make up the
total shape drawn in the Shape window.

Polygons

Display the table of polygon coordinates, material types and thicknesses for the polygons
in the Shape window.
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Circles

Display the table of circle coordinates, material types and thicknesses for the circles in
the Shape window.

Rectangles

Display the table of rectangle coordinates, material types and thicknesses for the
rectangles in the Shape window.

Symbols Submenu

The Symbols submenu contains commands for controlling how shapes are drawn in the
shape windows and how these shapes are labelled.

Shape Numbers

Turns on and off the display of the number of each shape in the Shape window. The
number is displayed in the centre of the shape and is prefixed by a letter code for the type
of shape, p for polygon, c for circle and r for rectangle. You can use these numbers to
refer to the shapes in the Data window.

Polygon Numbers

Turns on and off the display of the number of each vertex of each polygon in the Shape
window. You can use these numbers to refer to the polygon coordinates displayed in the
Data window.

Axes

Turn on or off the display of axes in the Shape window

Principal Axes

Turn on or off the display of the principal axes of the section in the Shape window

Overall Dimensions

Turn on or off the display of the overall depth and width of the section in the Shape
window

Interior Dimensions

Turn on or off the display of the minor dimension of the section drawn in the Shape
window

Fill Shapes

Turn on or off the display of shapes as solid objects. When fill is turned off, the outline
of shapes will be displayed using the current colour scheme.

Material Patterns

Turn on or off the display of material patterns when drawing the fill colour of the shapes
drawn in the Shape window.

Colours Submenu

The Colours submenu contains commands for choosing the colours used to display
shapes in the Shape Window.

No Colour

Display shapes in the Shape Window in black and white only.
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By Material

Display shapes in the Shape Window using a separate colour for each Material.

By Shape

Display shapes in the Shape Window using a separate colour for each Shape.

By Shape Type

Display shapes in the Shape Window using a separate colour for each type of Shape.

Legend Submenu

The Legend submenu contains commands for controlling the display of the legend in the
Shape window.

Visible

Turn on or off the display of the legend in the Shape window.

Top Left

Display the legend in the top left corner of the Shape window.

Top Right

Display the legend in the top right corner of the Shape window.

Bottom Left

Display the legend in the bottom left corner of the Shape window.

Bottom Right

Display the legend in the bottom right corner of the Shape window.

Title Font

Select the font used to display the title of the legend drawn in the Shape Window.

Font

Select the font used to display the text of each item listed in the legend drawn in the
Shape Window.

Item Colours

Select the colour of each item displayed in the legend drawn in the Shape Window.

Window Menu

The items in the Window menu control the display of windows in Section Maker

Tile Horizontal

Arranges the currently visible windows down the screen to fill the screen.

Tile Vertical

Arranges the currently visible windows across the screen to fill the screen.

Arrange Icons

Tidies up the display of window icons in the program window.

Drawing Layout

Resizes the windows so that the Shape, Properties and Data windows are conveniently
located for drawing new sections and viewing their properties.
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Shape
Make the Shape window visible and bring it to the front.

Data
Make the Data window visible and bring it to the front.

Properties

Make the Properties window visible and bring it to the front.

Sections

Make the Sections Window visible and bring it to the front

Materials

Make the Materials Window visible and bring it to the front

Help Menu

The Help menu contains commands for accessing Section Maker's on-line help system.

Section Maker Help
Gives access to the Section Maker manuals.

About Section Maker
Displays version information for this version of Section Maker.
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Appendix A - File Formats

In appendix A: Section Library Text File Format.

Section Library Text File Format

When you save a sections library in text format the data is formatted according to the
following procedure-

Number of groups in the file

For each group

1 if the group is locked or 0 otherwise

Name of the group

Number of the group in the library

Kind of material 1 for steel, 2 for concrete, 3 for timber,
4 for aluminium, 0 otherwise

Shape of sections in the group I=1, Channel=2, Equal
Angle=3, Unequal Angle =4, Tee=5, Rectangular Tube =6,
Square Tube (SHS)=7, Circular Tube=8, Circular bar=9,
Rectangular bar=10 , Folded Cee=11l, Folded Zed=12

No of sections, no of fields and no of analysis properties in the group

Position of the analysis properties in the fields of the group

For the number of fields
Name of the field

For the number of fields
Units of the field

For the number of fields
Factor of the field

For the number of sections
Name of the section
For the number of fields

Value of the field for this section

For each material

Name of the group

Number of the group in the library

Kind of material 1 for steel, 2 for concrete, 3 for timber,
4 for aluminium, O otherwise

Density of the material

Thermal Coefficient of the material

Poisson’s Ratio of the material

Young’s Modulus of the material

Shear Modulus of the material

Yield Stress of the material

Ultimate Stress of the material

The easiest way to understand the format is to use the Export command to save a text file
from a sample library and to review or modify that text file.
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References

You may find the following books useful to refer to if you need information on the

methods used to calculate sections properties.

> Roark's Formulas for Stress and Strain, 6th Edition
W C Young, McGraw Hill, New York, 1989

» The Behaviour and Design of Steel Structures
N S Trahair and M A Bradford, Chapman and Hall, London, 1988

> Formulas for Stress, Strain and Structural Matrices
W D Pilkey, John Wiley and Sons, New York, 1994

» Elements of Strength of Materials
S P Timoshenko and D H Young, Van Nostrand, 1968
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P
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Save Library As, 88
Saving a Library, 59
Saving as Text, 59
Scrolling, 23
Section
Add, 69
Align, 17
Centroid, 44
Change, 71
Colour, 73
Composite, 9
Delete, 70
Geometric Data, 73
Overlap, 7
Print, 19
Properties, 49
Property Calculations, 7
Reorder, 73
View, 69
Section Group
Delete, 64
Duplicate, 64
Section Groups
Reorder, 65
Section Properties, 58
Sections
Submenu, 95
Window, 85, 100
Sections Group
Add, 62
Locking, 62
Properties, 63
Sections Library v7, 89
Sections Library v9, 89
Select, 90
All, 90
Circles, 90
Material, 16
Polygons, 90
Rectangles, 90
Shape
Add To Library, 95
Align, 42
Convert to Polygon, 94
Converting to Polygons, 43
Copy, 39
Delete, 40
Draw, 31
Draw, 15
Drawing Tools, 33
Duplicate, 40
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Grid, 32 T
Group, 44

Import, 46 Table, 25

o - Column Width, 25
Make Equal Size, 42 c AR
Material, 47, 94 opy, _

o Copy Section, 28

Menu, 94 _
Merge Polygons, 94 Edit, 26

- yoors Number Style, 26
Mirror, 41
Move, 14, 38 Paste, 27
Paste ,39 , Paste Section, 28

’ Select, 27

Place Section, 13, 46, 94
Place Shape, 12, 45, 94
Precision Move, 39
Properties, 43

Reference Material, 94

Text Style, 25
Table Windows, 25
Tapered Section, 96
Text File, 88, 89

Tile
Egspale,drgl Horizontal, 100
Size, Vertical, 100
Rotate, 13, 40
Select Material, 16 Toolbars, 85, 91
Stack 42 Tube Tool, 35
Tapered Section, 96 U
$ap(|e£ed %%C'[IOHS, 74 Undo, 89
oolpar, Ungroup, 92
Validate, 95 i
_ Units, 91
Window, 85, 100 Common, 67
Window Size, 11, 32 '
Shape Numbers, 98 v
SEape Window, 24 Validate, 95
Shear area, 71 Validating, 50
Shgzar Modulus, 47 View Menu, 90
Shift Key, 23 View Toolbar, 86
Shift-Click, 22 Viewing Groups, 61
Shrink, 25, 91 Viewing Material Groups, 76
Size, 91

Viewing Materials, 80
Viewing Properties, 49
Viewing Sections, 18, 69

Size To Fit, 25, 91
Spacegass Library, 88
Stack Horizontal, 92

Stack Vertical, 92 W

Stacking Shapes, 42 Window

Standard Shapes, 45 Grid, 15, 32

Starting Section Maker, 7, 11 Menu, 100

Status Bar, 91 Pan, 24

Symbols, 51 Shrink, 25
A?<es, 5_2 Size, 11, 32
Dimensions, 52 Size To Fit, 25
Fill, 52 Zoom, 24
Material Patterns, 52 Windows, 85
Polyline Numbers, 51 Data, 85
Principal Axes, 52 Materials, 85
Shape Numbers, 51 Properties, 49, 85
Submenu, 97, 98 Sections, 85
Toolbar, 86 Shape, 85

System Requirements, 7
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X-Y Properties, 97 Zoom, 24, 90
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