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License & Copyright 
Section Maker Program  
© 1985-2007 Formation Design Systems 
Section Maker is copyrighted and all rights are reserved. The license for use is granted to 
the purchaser by Formation Design Systems as a single user license and does not permit 
the program to be used on more than one machine at one time. Copying of the program 
to other media is permitted for back-up purposes as long as all copies remain in the 
possession of the purchaser. 
 
Section Maker User Manual  
© 1985-2007 Formation Design Systems 
All rights reserved. No part of this publication may be reproduced, transmitted, 
transcribed, stored in a retrieval system, or translated into any language in any form or by 
any means, without the written permission of Formation Design Systems. Formation 
Design Systems reserves the right to revise this publication from time to time and to 
make changes to the contents without obligation to notify any person or organization of 
such changes. 
 
 
DISCLAIMER OF WARRANTY 
Neither Formation Design Systems, nor the author of this program and documentation 
are liable or responsible to the purchaser or user for loss or damage caused, or alleged to 
be caused, directly or indirectly by the software and its attendant documentation, 
including (but not limited to) interruption on service, loss of business, or anticipatory 
profits. No Formation Design Systems distributor, or agent, or employee is authorized to 
make any modification, extension, or addition to this warranty. 
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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 
ν 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 
d1, d2 Minor depth dimensions 
b1, b2 Minor width dimensions  
taper Taper angle 

 
xl 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 Description 
Mass Mass per unit length 
Area Cross sectional area 
P Distance around perimeter of section 
xc, yc Position of centroid 
xs, ys Position of shear centre 
Ix Moment of inertia about x axis 
Iy Moment of inertia about y axis 
J Torsion constant 
Iw Warping constant 
Zxt Elastic Modulus about x axis at top of section 
Zxb Elastic Modulus about x axis at bottom of section 
Zyl Elastic Modulus about y axis at left of section 
Zyr Elastic Modulus about y axis at right of section 
rx Radius of gyration about x axis 
ry Radius of gyration about y axis 
Ixc Mmt of inertia about x axis through centroid 
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Property Description 
Iyc Mmt of inertia about y axis through centroid 
Ixyc Product of inertia about centroid 
I1 Mmt of inertia about major axis through centroid 
I2 Mmt of inertia about minor axis through centroid 
Ø Angle of major axis from x axis 
Asx Shear area for shear in the minor (x) direction 
Asy Shear area for shear in the major (y) direction 
Z1t Elastic Modulus about principal axis at top of 

section 
Z1b Elastic Modulus about principal axis at bottom of 

section 
Z2l Elastic Modulus about minor principal axis at left 

of section 
Z2r Elastic Modulus about minor principal axis at right 

of section 
xp, yp Position of plastic axis 
Sx Plastic Modulus about x-axis 
Sy Plastic Modulus about y-axis 
S1 Plastic Modulus about major principal axis 
S2 Plastic Modulus about minor principal axis 

  

Section Properties - United States 
 

Property Description 
Mass Mass per unit length 
Area Cross sectional area 
P Distance around perimeter of section 
xc, yc Position of centroid 
xs, ys Position of shear centre 
Ix Moment of inertia about x axis 
Iy Moment of inertia about y axis 
J Torsion constant 
Cw Warping constant 
Sxt Elastic Modulus about x axis at top of section 
Sxb Elastic Modulus about x axis at bottom of section 
Syl Elastic Modulus about y axis at left of section 
Syr Elastic Modulus about y axis at right of section 
rx Radius of gyration about x axis 
ry Radius of gyration about y axis 
Ixc Mmt of inertia about x axis through centroid 
Iyc Mmt of inertia about y axis through centroid 
Ixyc Product of inertia about centroid 
I1 Mmt of inertia about major axis through centroid 
I2 Mmt of inertia about minor axis through centroid 
Ø Angle of major axis from x axis 
Asx Shear area for shear in the minor (x) direction 
Asy Shear area for shear in the major (y) direction 
S1t Elastic Modulus about principal axis at top of 

section 
S1b Elastic Modulus about principal axis at bottom of 

section 
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Property Description 
S2l Elastic Modulus about minor principal axis at left 

of section 
S2r Elastic Modulus about minor principal axis at right 

of section 
xp, yp Position of plastic axis 
Zx Plastic Modulus about y axis 
Zx Plastic Modulus about zaxis 
Z1 Plastic Modulus about major principal axis 
Z2 Plastic Modulus about minor principal axis 
R0 Polar radius of gyration about shear centre 

(See AISC LRFD Appendix E) 
H Flexural Constant 

(See AISC LRFD Appendix E) 

Section Properties – Europe (Eurocode) 
 

Property Description 
Mass Mass per unit length 
Area Cross sectional area 
P Distance around perimeter of section 
yc, zc Position of centroid 
ys, zs Position of shear centre 
Iy Moment of inertia about x axis 
Iz Moment of inertia about y axis 
It Torsion constant 
Cw Warping constant 
Wel.y.1 Elastic Modulus about y axis at top of section 
Wel.y.1 Elastic Modulus about y axis at bottom of section 
Wel.z.2 Elastic Modulus about z axis at left of section 
Wel.z.2 Elastic Modulus about z axis at right of section 
Iy Radius of gyration about y axis 
Iz Radius of gyration about z axis 
Iyc Mmt of inertia about y axis through centroid 
Izc Mmt of inertia about z axis through centroid 
Iyzc Product of inertia about centroid 
Iu Mmt of inertia about major axis through centroid 
Iv Mmt of inertia about minor axis through centroid 
Ø Angle of major axis from x axis 
Asy Shear area for shear in the minor (y) direction 
Asz Shear area for shear in the major (z) direction 
Wel.u.1 Elastic Modulus about principal axis at top of 

section 
Wel.u.2 Elastic Modulus about principal axis at bottom of 

section 
Wel.v.1 Elastic Modulus about minor principal axis at left 

of section 
Wel.v.2 Elastic Modulus about minor principal axis at right 

of section 
yp, zp Position of plastic axis 
Wpl.y Plastic Modulus about y-axis 
Wpl.z Plastic Modulus about z-axis 
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Chapter 1  
Introduction 
This chapter provides a brief introduction to Section Maker. 

• About Section Maker 

• Installing Section Maker 

• Section Property Calculations 

• Interaction 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 ME/2000/XP computer with at least 32 Mb of 
memory for Windows ME and 64Mb for Windows 2000 or Windows XP. 

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. 

http://www.formsys.com/installation
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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. 

• Shear Areas 

• Torsion Constant and Torsion Modulus 

• Warping Constant 

• Shear Centre and derived properties 

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 

Shear Centre – Assumed to be coincident with centroid 

H, r0 – LRFD properties based upon 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. 
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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  
• Save the section library from Section Maker using the Save command 

• Switch to Multiframe 

• 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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