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St 1 Introduction 1

1 Introduction

This introductory example presents the fundamental functions of the SHAPE-THIN program, such
as creating user-defined elements or setting a section from the library. Like in any other soft-
ware, there are many ways how to reach a goal. Depending on the situation and your personal
preferences, it may be useful to proceed in one way or another.

The example deals with a steel angle to which an unequal angle section is welded. We will model
this section and apply two load cases. After that, we will calculate the cross-section properties
and the stresses.

The described buttons are given in square brackets, e.g. [Applyl. In addition, they are displayed
on the left. Expressions appearing in dialog boxes, tables, and menus are set in italics. This way
you can better follow the explanations. Any required input is written in bold.

This basic section should also encourage you to discover the possibilities of the program on your
own.

To find a description of the program functions, read the manual of SHAPE-THIN that you can
download on our website.

You can find the file Section.du8 featuring similar metric proportions in the Examples project which
was created during the installation.

Once the 90 day testing phase has expired, you can still enter and calculate the section as the
restrictions for the demo version of a maximum of four elements are met.
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e 2 Section and Internal Forces 2

2 Section and Internal Forces

2.1 Cross-Section

The example represents a welded steel angle consisting of steel plates with thicknesses of 1/2 in.
and 3/8 in. to which a L 6x4x1/2 angle section is welded.

_ LU 6x4x1/2
t=1/2in. o
| ‘X % \
weld 1/4 in.
£
N
N o™
[~ t=3/8in. -
] 1
7.00 in. 6.00 in. _\
13.00 in.

ﬁgure 2.1: Sketch of section
The section is made of steel A36.

2.2 Internal Forces

Load case 1: Tension and bending

In the first load case, a tensile force is applied together with biaxial bending. The internal forces
are acting in the direction of the member axes x, y and z.

N = 8 kip
Y
z V, = 4kip
V, = —6kip
M, = 40 kipft
M, = 12 kipft

Load case 2: Compression and bending

In the second load case, we will analyze a compressive force together with bending moments.

N = —20 kip
Vy = —3Kkip
V, = —5kip
M, = 30 kipft
M, = —3 kipft
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3 Creating Section 3

3 Creating Section

3.1 Starting SHAPE-THIN

We start SHAPE-THIN with the Dlubal SHAPE-THIN 8.xx icon on the desktop.
The program can also be started on the taskbar: All Apps — Dlubal — Dlubal SHAPE-THIN 8.xx.

3.2 Defining General Data
The SHAPE-THIN work window opens and we can see a dialog box. We are asked to define the
general data of a new cross-section.

If a section is already displayed, we close it (menu File — Close). Then we open the General Data
dialog box with the menu File — New.

MNew Model - General Data *

General  History

Cross-Section Name Description
| Section | | Manual example |
Project Name Description
II;I Examples j | Example Models |
Folder: 2 ‘g
| C:\Wsers'Public\Documents\Dlubal\Projects\Examples |
Calculate Additicnally
Plastic cross-section properties (no combined

loading conditions)
[/t parts and effective cross-section properties
[ Plastic capacity design (with combined loading

conditions)
Positive Orientation of Y-Axis Template
O To the left — [Jopen template cross-section:
(®) To the right I— -y g

z

Comment
| v| [
D+ [ BB Cancel

ﬂgure 3.1: Dialog box New Model - General Data

In the Cross-Section Name text box, we enter Section; in the Description box, we enter Manual
example. The name of the section must always be defined because it represents the name of the
SHAPE-THIN file. The description is optional, however.

Then we select the Examples project from the Project Name list (unless it is preset anyway). The
Description of the project and the Folder are shown automatically.

In the Calculate Additionally dialog section, we check whether the calculation of the Plastic
cross-section properties is selected. We neither want to determine the effective cross-section
properties (they refer to European standards) nor carry out a plastic capacity design.

We do not change the Positive Orientation of Y-Axis, i.e. we keep the presetting To the right.
When we have defined the general data of the section, we close the dialog box with [OK].

After this, the empty work window of SHAPE-THIN is displayed.
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4 Geometry

4.1 Checking Default Settings

Work window

Firstly, we maximize the work window with the corresponding button in the title bar. In the work
space, we see the axes of coordinates with the global directions Y and Z.

|ﬁ| To change the position of the axes, we click the [Move, Zoom, Rotate] button in the toolbar. The
mouse pointer turns into a hand. While holding down the left mouse button, we can place the

@ work space in any position. For the input of our section, we move the axes of coordinates a bit to
the left, i.e. towards the navigator.

@ The hand symbol also allows for zooming in and out: Hold down the shift key and the left mouse
button and move the pointer up and down.

To close the Move, Zoom, Rotate function, we have several possibilities:
e Click the button | again
e Press the [Esc] key

e Right-click into the work space

Units

For our example, we will use imperial units. The units and decimal places can be changed anytime
during the input and evaluation. The values will be converted and adjusted automatically.

We open the Units and Decimal Places dialog box by clicking on the menu

Edit — Units and Decimal Places.

Units and Decimal Places *
Program / Module Input  Results  Dimensions
----- SHAPE-THIN
Geometry Materials
Lnit Dec. places Lnit Dec. places
Lengths: in ~ E 2 E-. G-Modules: kesi ~ E :
Angles: 2 ~ E 3 Specific weight: bfA™3 v~ E o
ield stress: kesi ~ E :
Cross-Sections Loads
Thicknesses: in ~ E o Forces: kip ~ E :
Weight per length: Ib.At w E 3 Lengths for moments: ft w E 3
Surfaces: ft 24 ~ E : Load lengths: ft ~ E :
2 & B [® Cors

ﬁgure 4.1: Dialog box Units and Decimal Places

We make sure that the settings correspond to those as seen in Figure 4.1 and Figure 4.2.
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Input ~ Resuls  Dimensions

Sections

Lnit Dec. places
Lengths: in w E o
Stresses: kesi ~ E :
Dimensionless
Section properties: - w E 3
Percentages: - w E 3

ﬁgure 4.2: Dialog box Units and Decimal Places, tab Results

Grid

in the Settings of Work Plane, Grid/Snap, Object Snap and Guide Lines dialog box which we open
with the button as seen to the left.

Work Plane, Grid/Snap, Object Snap and Guidelines *

Origin of Work Plane

Node MNa.: ﬁ =

Coordinates Y: [in]
.

Grid/Snap | Object Snap  Guidelines Background Layers  Line Grids

Show Type Number of Grid Points
Grid (® Cartesian [] Dynamically according to size of madel
Snap O Polar
Distance: 106 [ © a
' = Direction 1: IE o IE :
i 2: A A
P “‘\if S - +| Grid Point Spacing
el * L ey o . Frmn b il
Y e [_omE
o /* o VR n: [ 05[]
. /e £ -0 _'-'\‘}_ .
< dgxy” | Rotation B: [ 0ooBl
/ . .« d S S
. 2.z / * | Grid Line Spacing
Number n1 :IE :
nz:| 1005
D || o Cancel

ﬁgure 4.3: Dialog box Work Plane, Grid/Snap, Object Snap and Guidelines

We make sure that the grid point spacing is set to 0.5 in. Then we close the dialog box with [OK].

SNAP [GRID.  For the graphical input, it is important that the SNAP and GRID buttons in the status bar are active.
Then the grid is visible in the work space and the points are snapped on the grid.

Mouse functions

The mouse functions follow the standards for Windows applications: To select an object for editing,
click it once with the left mouse button. To open its Edit dialog box, double-click the object.

When you click an object with the right mouse button, its shortcut menu appears. It contains
some useful commands and functions related to the object.

@ By scrolling the wheel button, we can maximize or minimize the view of the section. The position
of the mouse pointer represents the center of the zoom area.

By holding down the wheel button, we can move the model directly without having activated the
'%4| button. The pointer symbol shows the respective function.
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4 Geometry 4

Dlubal

4.2 Changing Material

Steel A992 is preset as material. As our section consists of steel A36, we have to change the material.

In the navigator, we click on the &l symbol to open the Materials. Then, we click on the entry
1: Steel A992 with the right mouse button.

In the shortcut menu, we select the Edit option.

Project Mavigator - Data x
BT SHAPE-THIN
(-4#] Section* [Examples]

=28 Model Data

-2 Nodes
Materials
. *J1: Steel A992 | ANSI/AISC 360-05:2005-03
-[& Cross-Sections | & Edit... Enter |
2 Elements & | New Material..
-[F] Point Elements
i & | GotoTable
= Load Cases and Combinations ’ Delete Del
-_4 Load Cases
% Load Combinations O | select
----- | Internal Forces
..... [ Results _ﬁ Info on Input Errors...
----- | Printout Reports B | Display Properties...
[#-_J Guide Objects

>

<
-ﬂData gDisplay _ﬁ\iiews

ﬁgure 4.4: Edit materials in shortcut menu of navigator

The Edit Material dialog box appears.

Edit Material X

No. Color Description

0 Steel A392 [

Material Constants Import from Material Library... h

Modulus of elasticity E=

e
e

Shear modulus G:

Partial safety factor

Yield stress Fyy e [kzi]
Specific weight - I/t

g

Limit Stresses

Mormal stress Gy 50.00 E"H [ksi]
Shear stress S 28.87 %H [ksi]
Equivalent stress Taqy! 50.00 %H [ksi]
Comment

[ v|[@]

I oK I | Cancel |

ﬂgure 4.5: Dialog box Edit Material with access to library

We click the [Library] button to access the material library.
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4 Geometry

Dlubal

Material Library *
Filter Material to Select
Material category group: Material Description Standard 2
| EMetal [ steel A36 E= ANSI/AISC 360-10:2010

[ steel AS72, Grade 42 ES ANSI/AISC 360-10:2010
Pl [ Steel AS72, Grade 50 5 ANSI/AISC 360-10:2010
| Msteel e | [ Steel AS72, Grade 55 5 ANSI/AISC 360-10:2010
Standard group: [ steel A572, Grade 60 ES ANSI/AISC 360-10:2010

[ steel A572, Grade 65 ES ANSI/AISC 360-10:2010
| s s | [ Steel A242G1,2 ES ANSI/AISC 360-10:2010
Standard: [ Steel 4242 G3 E5 ANSI/AISC 350-10:2010
| ESANSI/AISC 360-10:2010 v | [ Steel A242 G4,5 ES ANSI/AISC 360-10:2010

[ steel AS33 ES ANSI/AISC 360-10:2010

[ steel AB52 ES ANSI/AISC 360-10:2010

[ steel AS14 ES ANSI/AISC 360-10:2010

[ steel A332 ES ANSI/AISC 360-10:2010

[ steel A1043 Grade 36 ES ANSI/AISC 360-10:2010

[ steel A1043 Grade 50 ES ANSI/AISC 360-10:2010

[ steel AS3, Grade A ES ANSI/AISC 360-10:2010
(e e [ Steel AS3, Grade B E5 ANSI/AISC 360-10:2010
[CFavorites group: W Steel ASON. Grade A (Ronnds) F5 ANST/ATSE 360-10:2010 </

Beton - DIN = Search: | K

Material Properties.

[ Main Properties

Steel A36 | ANSVAISC 360-10:2010

Modulus of Elasticity E 28998.60 | ksi
Shear Modulus G 11153.30 | ksi
Poisson's Ratio v 0.300
Specific Weight T 499.75 | Ibf A2
Coefficient of Thermal Expansion o 6.6667E-06 | 1/°F
[ Additional Properties
[ Thickness Range t < 8.00in
Yield Strength [Fy [ 36.00 | ksi
Utimate Strength [Fu | 58.00 | ksi
[ Thickness Range t = 8.00in
Yield Strength Fy 32,00 | ksi
Utimate Strength Fu 58.00 | ksi
oK I | Cancel

ﬁgure 4.6: Selecting Steel A36 in library

The categories in the Filter dialog section enable us to select the materials according to specific
criteria. When the filters are set as seen in Figure 4.6, the list Material to Select becomes clearer.

We select the material Steel A36. In the dialog section below, we can check the Material Properties

including the different ranges of element thicknesses.

We use the [OK] button in both dialog boxes to import the modified material.

Now we can start to enter the geometry of the section.
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4.3 Defining Elements

We could define the nodes graphically or in tables at first and then connect them by elements.
For our example, the direct graphical input of elements is more convenient, however, where the
nodes are created automatically.

4.3.1 Placing Elements

We open the New Element dialog box via the menu

Insert — Model Data — 1.4 Elements — Polyline — Graphically — Continuous

| a1 | or- faster — use the corresponding button in the toolbar.

MNew Element (Palyling) e

Element No. Node No.
Reference Coordinates
(O Cumert C5 Y: 70015 lin]
(® Grid origin Z: 0.00 = in]
(O Last node
b s rean. | [ o te-ngm —
- r///%%/’f///////%/////////////////////&% — DRIl - o
. e O ® Step
N ollc| I AL 2 fin
Thickness
[ 050 viEh] il

[] Effective thickness for . .
shear transfer I fin]

Bend

[ Available

Bend radiuz T = [in]

Material

(B 1] Steel A36 | ANSI/AISC 36005 ~ |[)| [ [

SIRENRES Apply
ﬁgure 4.7: Dialog box New Element (Polyline)

Element No. 1 is preset with a Thickness of 0.50 in. in the dialog box. The Material is Steel A36.
Those settings are appropriate for our flange element.

When we move the mouse across the work space, the coordinates of the pointer are indicated.
The reticle snaps at the grid points of 0.50 in.

With a click of the left mouse button, we place node 1 as the start node in the zero point (Y/Z-
coordinates 0.00/0.00) .

With another mouse click, we define node 2 in the grid point 7.00/0.00. It is the end node of the
first element.

As we have chosen the Continuous option, node 2 represents the start node of the next element
no. 2. Thus, we can go on with placing node 3 in the grid point 7.00/11.50 (see Figure 4.8). We
maintain the thickness of 0.50 in. because we are going to adjust the thickness of the web later.

After that, we quit the function with a right mouse click into the empty work window, or with [Esc].

[ N ©DLUBAL SOFTWARE 2017
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Changing the view
For the full screen view, we select the corresponding function on the menu
View — Show All

|%| or use the button in the toolbar. Pressing the function key [F8] gives the same result.

Displaying numbers

Before we continue, we switch on the numbering of the nodes and elements. The fastest way to
do this by right-clicking an empty area of the work window. A shortcut menu appears. It contains
some useful functions.

We click the Show Numbering item.

Repeat - New Polyline Enter
User-Defined View 3

: -|ﬁ| Show Numbering
: ?; Show Results

. \?‘ Show Dimensions

| & | Show Comments

Lock Guidelines

. |E| Enable Drag & Drop
: |E| Auto Connect Elements

- E Coordinate System...
- | work Plane, Grid/Snap, ...

) E Select Special...

Colors in Graphics According to 3

' REI Display Properties...

ﬁgure 4.8: Show Numbering option in shortcut menu

4.3.2 Modifying Element

We still have to assign the correct thickness of 3/8 in. to the web element. For this, we double-click
element 2.

In the Edit Element dialog box, we set the Thickness t to 0.375 in. (see Figure 4.9).

[ N ©DLUBAL SOFTWARE 2017
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Edit Element *
General
Element No. Element Type
|2 | | Polyline ~ | ‘
List of Nodes Element Type "Polyling’
E 5=
Material v
K |Steelﬁ36|ANSIMISC36m]5:ZDD5V|‘ 3
Thickness

Thickness t: 0.375 ~ [£]v] in] =
[] Effective thickness for shear transfer
o w5

Comment

| ]

= oKk || Ccancel
ﬁgure 4.9: Dialog box Edit Element

After [OK], the thickness of the web is updated in the work window.
4.4 Defining Angle
Next we connect an unequal angle 6x4x1/2 to the horizontal element.

4.4.1 Placing Section

We open the cross-section library with the [Insert Section] button.

p|[vl[a][z n][e][e]| m

[o][e][o][dag=]] [ ][ ][n ] =N SN 1N Nl N N e N

2~ E V u|Z|7] T T/ A A
[o] (=] (] (] I I I | [

tap [o][o][m][n] = E o |e|m| o

@ =) (2= =) -

(o] [ (571 () (= o (] ) o /s

(7] (=] [ ) (o] ] ] [ N——

. [o][=][o] B |m m

Leq., L uneq., KL eq., KL uneq., LS, ... User-Defined From Cross-Section Program

% 2l B
@] @] | ol |

ﬂgure 4.10: Cross-Section Library

In the dialog section Rolled, we click the [Angles] button.
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4 Geometry 4

Dlubal

In the Rolled Cross-Sections - Angles dialog box, we select the cross-section L 6x4x1/2 in the LU
Table (the selection is easier when AISC has been selected in the Filter section).

Rolled Cross-Sections - Angles X
Cross-Section Type To Select To Select L 6x4x1/2 | AISC 14
Table Manufacturer Standard Cross-Section 2
LL B aIsC 14 L Bx6x9/16
[ [o]o[c] = -
L 8x6x7/16
LEEE =
L 8x4x7/8
L Bx4x3/4
L Bx4x5/8 =
L 8x4x9/16 B
El L 8xd 12
Fiter L 8xdx7/16 .
L x4x3/4 S
Manufacturer/Standard group: L 7S/ -
S sc v L 7xx1f2
L 7x4x7/16
Manufacturer Standard:
L Fxdx3/a 0.98]
A > L ExdxT/3
Cross-section shape: L Exd3f4
Al L 6x4x5/8
hd L 6x4x3/16
Cross-section note: L 6x4x1f2 -
Al L 6x4x7/16
Loson
L 6x%4x5/16
L 6x3-1/2x1f2 Material
L Bx3-1/2%3[8 |I1 - Steel A36 | ANSIfAISC 360-05:2005-03 v|
Oincude invalid... L 6x3-1/2x5/16
[JFavorites group: L 5’(3'1:_2"3::;
L 5x3-1/2x5
- = | B34/ 110 v | [Lexaxijz)asc 14 |
ot =
@

ﬂgure 4.11: Selecting angle section in library

It is possible to check the properties of the angle with the [Info] button.
Steel A36 is preset as Material. Thus, we can confirm the dialog box with [OK].
The Set Section dialog box appears.

Set Section *

Section No.

Section

[ L 6xax1/2 | AISC 14 |
Material Offset Point

[I 1 | steel 36 | ans1jaIsc 350-05:201 v| /
Offzet Point Location —
o o A
= Select offset point in the section N
o |

Z

Cross-Section Location Section Rotation
®Y: | 7.00 =y Parallel to the MNodes
— element ~ .
Z: | 0.00 = onl (A Ausiliary points
— Perpendicular
(O Edge of element (® Rotation Options
No.:| O t‘ B 50,00 EI I Connect section with null element
[ Reduce section into individual
Distance elements
51 Z| [in] [snap
Location:
Left Right

ﬂgure 4.12: Dialog box Set Section

We specify a Section Rotation of -90° for a better arrangement of the section. Furthermore, we
select the Reduce section into individual elements option.
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When we move the angle with the mouse across the screen, we see that the current “grab point”
(offset point) lies in the centroid of the section. Because we want to connect the angle with its
long leg, we change the offset point: In the picture of section in the dialog box, we click the red
node at the left section end so that the Offset Point Location corresponds to Figure 4.12.

Now we move the angle towards node 2. When the node and its coordinates are shown in the
status bar, we press the left mouse button.

ﬁgure 4.13: Placing angle at node 2

A message appears with the numbers of objects that were created when reducing the angle
section into elements and point elements.

I]g Strictly speaking, the angle ought to be set to the edge of the element. In this case, however,
one extra element would be created to connect the angle, which exceeds the demo restrictions
concerning the maximum number of elements.

We quit the function with a right mouse click into the empty work window or with [Esc].
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4.4.2 Rotating Section

We adjust the position of the angle using the Mirror function.

Selecting objects

Before the editing functions (copy, rotate, or mirror) can be applied, we have to determine the
relevant objects, i.e. “select” them.

We draw a window across the section that we have just set — from the left to the right. Make sure
that the window completely includes elements 3 and 4.

ﬁgure 4.14: Selecting elements with window

@ How to select objects:

o [f you pull up the window from the left to the right, the selection contains only objects that
are completely within this window.

o [f you pull up the window from the right to the left, the selection also contains all objects that
are cut by the window.

e The selection is acting “alternatively”: When you click an object (node, element, point ele-
ment), the selection of an already selected object is canceled. Only the new object is selected.

e To add an object to an existing selection, hold down the [Shift] key when clicking.

[ N ©DLUBAL SOFTWARE 2017
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Mirroring objects
We open the Mirror function with the button shown on the left.

m

Mirrar *
Option
Y
[ Create copy |
Mirroring Axis Through iz P(Y.Z)
(®) Pairt and parallel ads: U R .
Two point Y S OVUUL VOUUURON SUROY oo T
(O Two paints .‘; \. l,."l ““‘If?
\ {
\ \ / /
Definition of Mirroring Axis \ 4 | /
st point 2nd paint \\ “. / "ll
= = \ [ S /
v:[ 0ooBf] | <l | eor ! B e
z:[ ol | s
2 £
Numbering Increment for
Hodes: 1= Continuous
Elements: 1= Continuous
Faint elements: 13 Continuous
Sections: 1= Continuous
welds: 1= Continuous
i

ﬂgure 4.15: Dialog box Mirror

We make sure that the Create copy check box is not selected.
Now we mirror the angle about the parallel axis to Y with reference to the origin (0.00/0.00).

We click [OK] to put the angle into the correct position.

ﬁgure 4.16: Mirrored angle

[ N ©DLUBAL SOFTWARE 2017
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4.5 Defining Welds

Finally, we adjust the connection zones between the elements by applying welds.

4.5.1 Deleting Point Elements

|@| We zoom in the area of the connection between the elements and the angle. For zooming in,
~we can use the wheel button of the mouse or apply the function [Zoom with Window] using the
corresponding button.

There is an hole in the connection zone. It was created when we mirrored the angle. We eliminate
it by right-clicking point element 4 and selecting the Delete Point Element option on the shortcut
menu.

| Edit Point Element...

| Delete Point Element |>, I

o% Move/Copy...
Cb Rotate...

Mirrar...
Display Properties...

Visibility by Selected Objects
B Visibility by Hiding Selected Objects

ﬁgure 4.17: Deleting Point Element

4.5.2 Placing Welds

We define two fillet welds of 1/4 in. each between the web and the flange.

|=;7 | To open the Set Weld dialog box, can use the button as seen to the left or the menu
' Insert — Model Data — Welds — Graphically.

[ N ©DLUBAL SOFTWARE 2017
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Set Weld

Weld No.
1 |

Parameters

Thickness a: [in]
Rlotation o 1
Span angle o 1

Position
Coordinate & 719H [n]
£ 0.251 [n]

Comment

| v][@

@ Apply

ﬁgure 4.18: Dialog box Set Weld

We change the Thickness to 0.25 in. To set the weld, we go to the point with the coordinates
(7.19/0.25) in the work window. As soon as the reticle is snapped in the corner (red square on the
pointer), we press the left mouse button.

To define the second weld, we change the Rotation o to 90.0°. Then we set the weld at the point
with the coordinates (6.81/0.25).

Set Weld

Weld No.
2 |

Parameters

Thickness a: [in]
Rotation o 1
Span angle g 1

Position
Coordinate 0 5.8113 n]
2z 0.251% n]

Comment

| v][@

@ Apply

ﬂgure 4.19: Dialog box Set Weld
We close the function with a right mouse click into the empty work window or with [Esc].
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4.6 Checking Data

Checking navigator and tables

All defined objects can be found in the directory tree of the Data navigator and in the tabs of the
table. We can access the navigator items by clicking the Il sign. To switch between the tables, we
click can click the different tabs.

| | |D| On the menu, we can apply View — Navigator or View — Table to hide or show the navigator
i ~ and tables. The corresponding toolbar buttons can be used alternatively.

In the tables, the objects are organized in different tabs. The Cross-Section LU 6x4x1/2 is missing,
though, as we selected the option Reduce section into individual elements when setting the angle.

Graphics, navigator and tables are interactive: To find an element in the table, for example, we
select Table 1.4 Elements. When we click an element in the work window, its corresponding row is
highlighted in the table.

Element Mo. 3; Modes Mo, 2,5; L: 5.73 in

Project Navigator - Data X
BT SHAPE-THIN G
&4 Section*™ [Examples]
&8 Model Data
-0 Nodes
-5 Materials
..... |Z) Cross-Sections
#) Elements
# 1:1; Element Tin
2: 2; Element 11.5in
3 3; Element 5.75 in
# 4 4 Element 3.75in
=[] Point Elements
¥ 1:Rectangle (12.88,-0.12in)
¥ 2 Rounding (12.5,0.25in)
- 3: Rounding (12.5,3.75in)
- E) Welds
[#-_J Load Cases and Combinations v

-ﬂData gDisplay _ﬁ\iiews

1.4 Elements x
EzjE (] (8] 3 | ] | o &= 3 | B Ee @@ 2 A%
C D E F ~
Elem. Material | Thickness Length
Na. Type Modes No. Mo. [in] [in] Comment
1 Polyline 12 1 0.50 7.00
2 | Pobyline 23 1 0.38 11.50
Polyline 2h 1 0.50 575
4 | Pobyline 56 1 0.50 3.75
5
6 | v
Nodes | Materials | Cross-Sections | Elements | Paint Elements | Welds

ﬁgure 4.20: Elements in work window, navigator, and table

Saving data

Finally, we save our cross-section by selecting the menu

File — Save

|U| or by clicking the corresponding button in the toolbar.
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5 Loads

£ Load Cases and Combinations  The Data navigator contains two items in the folder Load Cases and Combinations:
_4 Load Cases

¥ Load Combinations o Load cases
e Load combinations

In load cases, the specific internal forces due to dead weight, snow or wind loads, etc. can be
defined. In load combinations, the internal forces of several load cases can be handled which are
superimposed with safety factors to account for certain combination rules.

As specified in Chapter 2.2, we will define the internal forces in two separate load cases.

5.1 Load Case 1: Tension and Bending

Creating load case

We use the button |4/ to create a new load case.

E File Edit Wiew Insert Calculate Results Tools Table Options Window  Help

DEIREBRINAFIQES B[] .
A Y Dy T &R ﬁ@%'ﬁvi-ﬁﬁ—ﬁm-{#—;

ﬁgure 5.1: Button [New Load Case]

The Edit Load Cases and Combinations dialog box appears.

Edit Load Cases and Combinations X
Load Cases  Load Combinations
Existing Load Cases LC No. Load Case Description To Solve
0 LC1 | Tension and bending [ 1] Tension and bending ~] [ -
General
Action Category
[ IERDead v
< > Comment
== EEE e &
) e

ﬁgure 5.2: Dialog box Edit Load Cases and Combinations, tab Load Cases
Load case number 1 is preset with the Dead action category. We enter the Load Case Description
Tension and bending.

Then we confirm the input with [OK] and close the dialog box.
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Defining internal forces

In the tables toolbar, we click the button || .

1.4 Elements
2 R = | e B B | [ (=] [3] | ]| & s
: = 8
G Fateral
Nea. Type Modes No. Mo,

ﬂgure 5.3: Table button [Table 3. Loads]

The table 3.7 Internal Forces is displayed.

We enter the forces and moments as follows.

3.1 Internal Forces o
E EEE | E €| | 5 [E [E] ][] 3 e 3o | 55 | B % 8| 101 -Tensionandben 7 | 4 &

B £ D [ E F [ G H [ | J K A
Location| Member | Location | Adal Force Shear Forces Torsional Moments Bending Moments Bimoment
No. x [in] Nkipl | Vuldpl | Vuldpl | Mugp bpft] | Mus fapft] | Mukipft] | My hipft] | M lipft?] | Comment
1 0.00 8.00 400 £.00 0.00 0.00 40.00 12.00 0.00

Intemal Forces

Please enter the member number,

ﬁgure 5.4: Table 3.7 Internal Forces

I]% The analysis requires a Member No. and a Location x. For our example, those references are of
minor importance. The allocation of members and design locations is relevant when importing
internal forces from RFEM or RSTAB.

SHAPE-THIN handles the algebraic signs of forces and moments as follows:

positive area of cross-section

ﬁgure 5.5: Definition of internal forces

Bending moments M, are positive if tensile stresses occur on the positive member side (in the
direction of the z-axis). M, is positive if compressive stresses occur on the positive member side (in
the direction of the y-axis). The sign definition for torsional moments, axial forces and shear forces
conforms to the usual conventions: Those internal forces are positive if they act on the positive
section in a positive direction.

[@ As we can see in the column titles of the shear forces and the moments in Table 3.1, the internal
forces are not related to the global axes y and z as specified in Chapter 2.2 but to the principal
axes u and v. We will adjust that later (see Chapter 6.1, page 23). The defined values will not be
converted; only the column titles are replaced.
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5.2 Load Case 2: Compression and Bending

We create a new load case for the second line-up of internal forces. We can use the menu
Insert — Loads — New Load Case

|ii| or the button in the table toolbar (to the left of the load case list).

EEMC:ad

Weight of Ice
I Earthquake

Fa  Flood

Live
Roof Live
G Rain
S Snow

I wind
I wind on ice
I Imperfection

LC2 - Compression and be =

Self-Straining Force

Fluids - Well-defined

H  Lateral Earth Pressure

<

-

Edit Load Cases and Combinations x

Load Cases  Load Combinations

Existing Load Cases LC No. Load Case Description To Solve
| D _JEs Tension and bending ‘ 2 | Compression and bending v | | v
D [LC2 Compression and bending

General

Action Category
[ o T v

ﬁgure 5.6: Dialog box Edit Load Cases and Combinations

We enter the Load Case Description Compression and bending.
Then we set the Action Category to Dead again by selecting it in the list.

After [OK], we make sure that the new load case is set in the toolbar. If it is not, we select LC2 in
the list or set it by clicking the button = .

This time, we enter the internal forces in a dialog box that we open on the menu

Insert — Loads — 3.1 Internal Forces — Dialog Box.

As described in Chapter 2.2, the forces and moments are as follows:

MNew X-Location *
No. Member No.
Location
Location x: [in]
Internal Forces
Axial force N: [kip]
Shear forces Vu: [kip]
il
Torsional moments Maxp : [kipft]
o s
Bending moments My : [kipft]
BvE [Kipft]
Bimoment Mg [kipft2]
Comment
| V][
D || o Cancel

ﬁgure 5.7: Dialog box New X-Location

When we have entered the values, we close the dialog box with [OK].

Then we check the data in Table 3.7 Internal Forces (see Figure 5.8).
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5.3 Checking Load Cases

Having defined the two load cases, we can use the buttons < and & in the table toolbar to
switch between them.

3.1 Internal Forces X
= D€ [0 | (9 [5 [5 ] 1] | K S o | 7 2= [ | Py 9| 1c2-Compressionanc~ | @ > |
B C D [ E F [ G H [ 1 J "
Location| Member Location | Awial Fonce Shear Forces Torsional Moments Bending Moments Bimoment
No. No. x[in] N ip] Vu [kip] Vylkip] | Mxp bapft] | Mxs [kipft] | My Ddpft] | My [ipft] | M [pft2] | Comment
1 0.00 -20.00 -3.00 -b.00 0.00 0.00 30.00 -3.00 0.00
2
S
4
5
6
7 w
Intemial Forces |

Please enter the member number.

ﬁgure 5.8: Switching between load cases

Again, the data entered for the internal forces is reflected in the tree of the Data navigator.

Project Mavigator - Data x

BT SHAPE-THIN
&4 Section*™ [Examples]
&8 Model Data
-2 Nodes
- (&) Materials
..... (3 Cross-Sections
- #) Elements
- ¥ Point Elements
- ¥ Welds
. Load Cases and Combinations
El_i Load Cases
[ LC1: Tension and bending
i) LC2: Compression and bending
----- oF Load Combinations
=B+ Internal Forces
=28 LC1: Tension and bending
(-3 Internal Forces
g 111, 0.00 in (.00, 4.00, -6.00, 0.00, 0.00, 40.00, 12.00, 0.00)
=28 LC2: Compression and bending
(-3 Internal Forces
fxd 101, 0.00 in (-20.00, -3.00, -5.00, 0.00, 0.00, 30.00, -3.00, 0.00)
----- | Results
..... | Printout Reports
- Guide Objects

ﬂData gDisplay ﬁ\iiews

ﬁgure 5.9: Load cases and internal forces in Data navigator

We do not define any internal forces for Load Combinations.

Ej It is recommended to [Save] the entered data again.
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6 Calculation

Dlubal

6 Calculation

Before starting the calculation, we check the calculation parameters and the input data.

6.1 Adjusting Calculation Parameters

We can access the calculation parameters via the menu

Calculate — Calculation Parameters
|ﬁ| or the corresponding button in the toolbar.

The Calculation Parameters dialog box opens.

Calculation Parameters x

Global Calculation Parameters

Settings Stresses Options
Internal divisions for calculation: Determine streszes for: [[] Automatic calculation after every change
Elements: (® Most unfavorable element edges
= (O Element center lines only Consider overlapping elements only once in calculation
Curved elements: 15 =
Paint elements: 50 |5 = S ear
et slemen Shear stresses on null elements: Principal axis inclination o
[Ikeep the postion of the principal axes relative to the (®) Redistribute shear stresses from null elements to normal [ Transform principal axes such that L (major axis) is
section geometry when rotating the section elements always greater than I (minor axis)
(O Calculate and display shear stresses on null elements
ithout redistributi
wineutredisributen Internal forces relative to:
() Principal axes u, v
Calculation of equivalent stresses Geqy : @.ﬂxes v,z
@ on Mises
(O Tresca Calculation of torsional constant J:
Analyti
(O User-defined ® analytic
- Carrection factor
ktau 3.00 &

;
Lateral Restraint Point I
[ Activate () Finite element method
Location 0.0 l:l [in]
o —
Cross-Sections with More Materials.

Reference material:

[ 1 [ stesl A35 | Ans1jarsc 360-05:2005-03 ]

||| |
@ Cancel

ﬁgure 6.1: Dialog box Calculation Parameters, tab Global Calculation Parameters

We set the reference of the internal forces to the Axes y, z. This change will not affect the defined
values of forces and moments.

We click [OK] to confirm the modification.

The table headers now show the correct indices of the shear forces and bending moments.

3.1 Internal Forces x
= B8 €O | [ [=] (3] [K | K e 3o | 4] B35 @] 1c2-Compressionanc~ | 4 >

B C D[ E F [ G H ] I J -
Location Location Puial Force Shear Forces Torsional Moments Bending Moments Bimoment
No. x[in] N [ip] Vy [ip] Vzlkip] | Mxp leipft] | M lipft] | My lapfil | Mzldpft] | Mg lipft2]
1 0.00 -20.00 -3.00 5.00 0.00 0.00 30.00 -3.00 0.00
2
3
F]
5
& w
<
Intemal Forces |

Please enter the member number,

ﬂgure 6.2: Table 3.7 Internal Forces
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i 6 Calculation 6

6.2 Checking Input Data

SHAPE-THIN includes several possibilities of checking data.

6.2.1 Plausibility Check

We select on the menu

Tools — Plausibility Check
|'H| and define the following settings in the Plausibility Check dialog box.

Plausibility Check *
Check Type of Check
Model data (O Nomal
Load data (® With wamings

(O None, only statistic
Which Load Cases

(O Cument load case
[OF]

§) Cancel
ﬁgure 6.3: Dialog box Plausibility Check

If the program does not detect any inconsistencies after clicking [OK], a dialog box appears with a
summary of the cross-section and load case data.

6.2.2 Checking Interconnecting Elements

Next we make sure that we have modeled an interconnecting cross-section, i.e. the angle is
properly connected. We access this check by selecting on the menu

Tools — Model Check — Check for Interconnecting Elements.

SHAPE-THIN displays the following result.

. SHAPE-THIN
J h Information No. 35639

The cross-section is interconnecting.

i

ﬁgure 6.4: Result of model check

I]g If this was not the case, SHAPE-THIN would calculate the section as a bracing shear wall system,
without considering the parallel axis theorem (STEINER).

6.3 Calculating Cross-Section

We start the calculation on the menu
Calculate — Calculate All

|W| or by clicking the corresponding button in the toolbar.

@  SHAPE.THIN Immediately after the calculation, the results are displayed.
'.\ /' Information No.
= 35639
Results not found!
Start calculation?

DK Cancel
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Repeat - Show Numbering Enter
User-Defined View »

|@| Show MNumbering I,\\,
|E| Show Results

\2‘ Show Dimensions

| Show Comments

LC2 - Compression and be|Z| q >

LC1 - Tension and bending
LC2 - Compression and bending

2

7 Results

7.1 Graphical Results

The statical moments Q,, are represented as isobands on the cross-section. These gradients are
related to the principal axis u of the section which is also displayed in the graphic.

Table 4.7 Section Properties lists the cross-section parameters.

T SHAPE-THIN 8.07.14 x84 - [Section, LC27]

E File Edit View [nsert Calculate Results Tools Table Options Window Help -

NEIFE2De R QQEQ@ﬁ‘ID‘i‘LCZ-Compressionandbe' < /‘Slﬁ‘ﬂdﬁm | %y D X B e
Y - T A2 EH ARG T TS e | @SB L M - Member1 * 9 > Location: 0.00
Project Navigator - Results 5% | 5tatical Moments G-u i3] F — -
= LC2: Compression and bencing
o[BI SHAPE-THIN ] e d Statical Moments
£1-[E 1 Ordinates 0] : Qu [in?]
Oy
1154
Oz
9.04
L-OFu
! £55
O v 2 405
5-[BF1 Statical Moments. y . Tl 155
Loma | N 095
L0 Gz ! 345
@M . 595
L.OF Qv 845
-[E 1 Warping BLET
OV Coordinates o -13.44
L.OD Areas Qgm -15.94
=-[B P Stresses
O ox Max i 1154
LOM Min : -15.94
O seav
O Utilization Ratio
L. Shear Forces ]— v
z =
Mbe QL 1154, Min G- -15.94 in"3 - =2
BEa 4
4,1 Section Properties
IEEE E23EI = Pl = =
] C D E ~
Description Symbol Value Unit Comment
Cross-sectional area A 1250 [in
Agzom 12.50 |in geometric cross-sectional area (not ideal)
Shear areas Ay 522(in2
Az 3.38(in2
Au 561 [in2
Av 3.18in2
Centroid position yc.o 7.56 |in relative to zero point v
? || Section Propetties [ Statical Moments | Warping Statical Moments | Stresses | Welds

<
ﬁData gDisp\ay ,ﬁ\l\ews D Results

[SNAP GRID [CARTES [OSAP [GLINES [OXF |
ﬂgure 7.1: Cross-section with gradient of statical moments and principal axes

We hide the numbering of nodes and elements again: With a right-click in an empty space of the
work window we open the general shortcut menu (see Figure 4.8, page 10). There we disable the
Show Numbering option.

Selecting load cases

We can switch between the results of the load cases with the buttons € and % in the toolbar (to
the right of the load case list) — as we already know from the input. Alternatively, we use the list.

Selecting results in navigator

A new navigator, the fourth in its series, manages the result categories for the graphical display
(see Figures 7.1 and 7.2).

The Results navigator is only shown when the display of results is active. The results can be switched
on and off in the Display navigator or — faster — by clicking the [Show Results] button which is
shown on the left.
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Project Mavigator - Results x

- [B] 7 SHAPE-THIN
=BV Ordinates

ﬂData gDisplay _ﬁ\iiews D Results

ﬁgure 7.2: Results navigator

With the option buttons, we can set the different cross-section properties or the stresses of both
load cases for the graphical display.

Normal stresses

In the Results navigator, we select the Stresses o,. We can also use the button shown on the left.

=

LC1 - Tension and bending =~ We make sure that load case LC1 is set in the toolbar.

Stresses sigma-x [ksi]
L1 : Tension and bending . 1]

373 Opti '
ptions
068 n
509 Refer to
-9.50 (®) Max/min
TN () Customize. .. =
Max 34.59 o= =
Min : -13.91 (e =
-1 -

mooth color transition

[ 5haw level curves with
| interval
55 & ﬁ 19,69 15| [in]

Maix sigma-x: 3459, Min sigma-x: -13.91 ksi

ﬁgure 7.3: Normal stresses o, with smooth color transition

When we click the button ﬁ in the panel, another dialog box opens. There we can activate the
Smooth color transition for the graphics of the stresses.
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G
N -
IE Isobands
[, off |

_

Shear stresses
Next we select the Stresses T in the Results navigator, or we use the button shown on the left.

We click the list button [Results As Isobands] to switch the surfaces representation Off. The shear
stresses are then displayed with hatching.

Stresses tau [ksi] 20
LC1 : Tension and bending

R

Panel

Display Factors

Element diagrams:

v (][]
-
T 4

Max baw: 2,08, Min baw: 0.00 ksi g

ﬁgure 7.4: Shear stresses T with scaled up diagrams

In the Factors panel tab , we can use the spin buttons  to scale the Element diagrams.

Toolbar

The Results toolbar offers more functions for us to evaluate the results.

Results x
| e T e | e B L [X - Member * @ > Location: 0.00 s

ﬂgure 7.5: Toolbar Results

The buttons next to the symbols of the section diagrams and stresses have the following meanings:

Button Function

Shows the element thicknesses or only the center lines

Displays and hides the inertia ellipse

Displays and hides the control panel

Shows the cross-section with or without effective widths (European standards)

E EEIEE

List button: shows the diagrams as isobands or two-colored lines

ﬁ\ble 7.1: Buttons in Results toolbar
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7.2 Results Tables

The results are also listed numerically in tables.

After the calculation, the results tables are set automatically. Table 4.7 Section Properties contains a
multitude of cross-section parameters.

4.1 Section Properties x
EEEE S = £ =
B c D E A
Description Symbol Value Lnit Comment
Cross-ssctional area A 1250 |in2
Ageom 1250 |in2 geometric cross-sectional area (not ideal)
Shear arsas Ay 522 |in
Az 3.38|in2
Au 561 |in2
Av 3.18|in2
Centroid position ¥yC.0 756 |in relative to zero point
zc.o 226 |in
Momerts of inertia ly 135.01 |in# about centroidal axes v, z
Iz 148.04 [in*
lyz 401 |in4
- Inclination of principal axes o 15.80 |- clockwise
Principal moments of inertia lu 133.88 |in* about principal axes u, vin C
Iy 149.17 |in*
Polar moments of inertia lp 283.05 in4
lp.mt 394.90 |in4 about shear center M
Radii of gyration iy 329 |in relative to centroid C
iz 344 in
iyz 0.57 |in
Principal radii of gyration iu 327 |in about principal axes u, vin C
iv 345 in
Polar radii of gyration ip 476 |in
rpM 562 |in about shear center M
Warping radius of gyration (PR 068 |in
Cross-section weight G 42 53 | IbAt
Cross-section perimeter u 55.73 |in incl. inner side of cells
Torsional constant It 0.87 [in* calculated anahytically
Secondary torsional constant lts 2120 |in*
Location of the shear center ¥M0 703 |in relative to zero point
M0 -0.65 |in
¥M 053 |in relative to centroid C
™ -2.95 |in
Warping constants lo 1502.45 |in® relative to centroid C
lea 1t 182.82 |in® about shear center M
Avndliary value for warp rotation oo M -0.560
Section moduli Wy, max 1472 [in?
Wy, min -34.38 |in? in distance -3.83in
Wy max 2643 |in? in distance 5.64in
Wy, min -18.75 |in? in distance -7.95in
Wy max 1461 |in? in distance 9.24in
Wy, min 53.84 in? in distance -2.51in
Wz max 2720 |in? in distance 5.44in
Wz, min -19.59 | in? in distance -7.56in
Warping section moduli W M max 3547 |in* in node 4
W s M,min -11.22 [in4 in node 5
Torsional section modulus W 175 in?
Stability parameters fy 258 |in
Ty 015 |in
M. 235 |in
TM.v 837 |in
Reduction factor M 0.04 | 14n
Max. plastic bending moments Mgl y.d 85.001 | kipft
Meizd 55.503 | kipft
Melud 86.356 | kipft
Mgl v.g 101.177 | kipft
Max. plastic section moduli Wely 28.33 |in? cply: 1.94
Welz 31.83 |in? aplz 163
Wl 28.79 |in? cplu: 1.96
Welw 33.73|in? aplv: 1.80 v
Section Properties | Statical Momertts | Warping Statical Moments | Stresses | Welds

Inclination of principal axis with respect to centroidal y-axis, positive counter-clockwise

ﬁgure 7.6: Table 4.1 Section Properties

We can go to the other results tables by clicking the table tabs.

The statical moments, warping statical moments and stresses are each listed on the start and end
nodes, as well as in the element centers.
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Filtering stresses

;Fi We set Table 4.5 Stresses. With the [Result Filter] button in the table toolbar, we can define which
results are to be displayed in this table.

Table Filter *
Select Values , Select Locations
..... ¥ oxn ~ ]2 Start value
..... O oxmu i..[]® Centervalue
..... O oxmv []® Endvalue
..... M2 axmy [ Max Value
..... M oxmz O Min. Value
..... O axm Y] MAX. Value
..... I oxnsm [V MIN. Value
..... O oxmie
..... e ox
..... e v
..... Ee
..... o
..... s
e - hd
oK I | Cancel

ﬁgure 7.7: Dialog box Table Filter

We remove all check marks by clicking the button. Then we select some relevant stress types
(see Figure 7.7). Furthermore, we want to display the MAX and MIN values of the entire section
exclusively.

Having clicked [OK], we see only the extreme values of the selected stresses in Table 4.5 Stresses.

4.5 Stresses x
] m %lf‘ | == |4 | LC1-Tensionandben ~ | € » | Member 1 | 2 & | Location: 0.00in -
B c I D I E I F
Distance Stresses [ksi]
s [in] Symbol | Walue | Limit | Ratio
Max/Min in Whole Cross-Section
1 1 0.00 | MAX ax,N 0.64 36.00 0.02
1 MIN gx 0.64 36.00 0.02
2 3 11.50 | MAX ox My 3256 36.00 0.92
3 MIN gx ity 942 36.00 0.26
1 1 0.00 | MAX oxz 7.30 36.00 0.20
4 MIN g1z 536 36.00 015
2 3 11.50 | MAX gx 3459 36.00 0.96
3 MIN gx -13.91 36.00 033
3 0.57 | MAX vy 0.91 2072 0.03
2 MIN vy .20 2078 0m
3 2 0.00 | MAX tvz 069 2072 0.02
2 MIN vz -1.91 2072 0.05
2 1.73 | MAX K 208 2072 0.06
1 MIN I 0.00 20.78 0.00
2 3 11.50 | MAX geqv 3459 36.00 0.96
4 MIN geqv 0.05 36.00 0.00
Section Properties lStaticaI Moments lWarping Statical Moments lStresses | Welds

ﬂgure 7.8: Table 4.5 Stresses with filtered results

As in the graphics, we can use the buttons € and > to switch between the two load cases.

The maximum stresses are determined for the internal forces of LC1, with a Ratio of 0.96 in node 3.
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Checking weld stresses

The stresses of the two fillet welds are listed in Table 5.7 Welds.

5.1 Welds >
m %le | ===} |E LC2 - Compressionant © | € > | Member: 1 T | 2 > | Location: 0.00in -
B [ C [ D
Stresses [ksi]
Symbol Value Limit Ratio
T vy 0 3015 0.00
TI_Vz -1.14 30.15 0.04
TI_Vu 011 30.15 0.00
TI_Vv 0.52 30.15 0.03
T 1.03 30.15 0.03
2 TH_Vy -1.13 3015 0.04
TI_Vz -1.08 30.15 0.04
T_Vu -1.75 30.15 0.06
TI_Vv .42 30.15 0m
T 22 30.15 0.07
Mae/Min in Whole Cross-Section
1 MAX 11wy 0.1 30.15 0.00
MIN 11 vy -1.13 30.15 0.04
2 MAX T1_vz -1.08 30.15 0.04
MIN T11_vz -1.14 30.15 0.04
1 MAX T11_vu 0.1 3015 0.00
MIN ©11_vu -1.79 3015 0.06
2 MAX Ti_wy .42 30.15 0.0
MIN 11w .92 30.15 0.03
2 MAX T 22 30.15 0.07
MIN © 1.03 3015 0.03
Section Properties lStaticaI Momerits lWaming Statical Moments lStresses 1Weld5 ]

ﬁgure 7.9: Table 5.1 Welds for LC2

|£| Similarly to the table of stresses, the contents can be controlled in the Table Filter dialog box.

7.3 Multiple Windows View

The cross-section diagrams and stresses can be displayed side by side in different windows. This
function can be accessed on the menu

Results — Arrange Result Windows.

Show Results in Multiple Windows *

Select Results Option
=B SHAPE-THIN
=[BT Ordinates

Update view and results

i[] Coordinates o
-1 Areas Qam
= EA

..... OFD ceav
..... I Utilization Ratio
..... I Shear Forces

< >

I OK I | Cancel
ﬁgure 7.10: Dialog box Show Results in Multiple Windows

In the Show Results in Multiple Windows dialog box, we select the check boxes of the statical
moments Q, and Q,, only.
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After [OK], both cross-section diagrams are displayed next to each other in two windows.

ES Section, LCT* =8 [E=E ==

B Section, LCT*

= =]

Statical Moments G-u [in"3]
L1 : Tension and bending

1154

T A

Max Qw11 .54, Min Q-u 1594 in*3

Statical Moments G- in"3]
L1 : Tension and bending

oy ——

Max Qv 0.00, Min G-y <1578 in"3

ﬁgure 7.11: Statical moments Q, and Q,
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8.1 Creating Printout Report

For the documentation, SHAPE-THIN includes a print preview — the Printout report. This tool enables
us to define which input data and results are to be printed. We can also add pictures or insert texts.

We initiate the printout report with the [Current Printout Report] button. It is located to the right

of the printer button in the toolbar.

A dialog box opens where it is possible to define a Description and select a Template for the new

printout report.

Mew Printout Report

No. Description

| 1 | |Input data and reduced results | =
Printout Report Template

1 - Input data and reduced resutts k=il ==
2 Cancel

ﬁgure 8.1: Dialog box New Printout Report

We accept the default settings as seen in Figure 8.1 and create the print preview by clicking [OK].

&, Printout report - PR1: Input data and reduced results

- m} x
File View Edit Settings Insert Help
BRRRE selcn 8 fEe- NGB EEBDILSA R
Printout Report Navigator x ~
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i [ 1.6 Welds o | Coorrme | memem Noge Cooraraes
H- No. sy Nose Y, oz s, v Comment
=& Loads T | Canestan B [ [ T A
: 5] 2.1 Load Cases IoEED : b 5 T e
H 5| Camesizn - 1275 abo iw i3
-[3] 3.1 Internal Forces & | Camestan - 1275 EE X [
=8 Results - Load Cases, Load Combi
-~ [7] 4.1 Section Properties 1.2 MATERIALS
. Vil == Voot of Eizsiory | Sner Moouis Spechz WGt ECET
-~ [7] 4.2 Statical Mom.ants ) ‘ P— | = ‘ e ‘ N | . ‘
-~ [ 4.3 Warping Statical Moments [5ieel A58 [ ARG UAST 32005200503 I 2900000 | 115385 | e | 100 |
-~ [ 4.5 Stresses
- [] 4.6 Welds 1.2.1 MATERIALS - LIMIT STRESS
Vil == Eiemant Tricozzs [] =S Temesresz )]
N Dezeription fom | T s s =
‘ia\mm\s VAISC 380-052005-03 | 0.00 ‘ 800 ‘ 56-:o| 36-:o| 2078 36.00 ‘
300 2000 12m B 1200 12m
1.4 ELEMENTS
B Wawra | T | Lean
Mo, Tiee oges o, Mo, il il Comment
R iz 1 [E]
2 |eoiee 23 1 03 1150
3 |mohiee 25 1 050
1 |eonme 36 1 as0 3
1.5 POINT ELEMENTS
Temet T = =0 ge= =
No £ Tipe Mo Y 2 ral] b 511 A
T [ine=n FecEge T 1288 at [ az5 200 [T
2 |insen Founding 1 1250 azs as0 2000 005
i [ memoe FoUIng 1250 375 [ <000 00
1.6 WELDS
Wel ‘ Thkaness | Posmn | RoEn | s Ange | ‘
Mo Type apn] ¥ |, Zp] =[] =[] e
1 ‘ Fllt | 025 | 718 0.25 | 0.00 9000 ‘
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ﬁgure 8.2: Print preview in print

out report
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8.2 Adjusting Printout Report
On the left, we see the navigator with the chapters selected for printing. When we click one of
those items, the data of the corresponding chapter is shown in the preview.

The contents of the printout report can be adjusted individually. For our example, we will reduce
the output of the results. We right-click the Results - Load Cases, Load Combinations item in the
navigator. On the shortcut menu, we click Selection.

Printout Report Navigator x

= Printout Report
- RFEM
- Model
T 1.1 Modes
-] 1.2 Materials
-[5] 1.2.1 Materials - Limit Stress
-[5] 14 Elements
-[] 1.5 Point Elements
-3 1.6 Welds
= Loads
: -[5] 2.1 Load Cases
-[] 3.1 Internal Forces

[=®+"] Results - Load Cases, Load Combinations

-[F 4.1 Section Properties Remaove from Printout Report
-[5] 4.2 Statical Moments

-] 4.3 Warping Statical Moments
-[] 4.5 Stresses Selection...

Start with New Page

s

ﬁgure 8.3: Shortcut menu for Results - Load Cases, Load Combinations

Properties...

The Printout Report Selection dialog box opens. On the LC/CO Results tab, we remove the check
marks of the 4.2 Statical Moments and 4.3 Warping Statical Moments tables.

Printout Report Selection - PR1 X
Program | Global Selection Model Data Loads LC/CO Resuts
SHARETHING
Tables to Dizplay
Display Table Al Mumber Selection (e.g. "1-4.8)
Wl |4.1 Section Properties ¥ (Al
] | 4.2 Statical Momerts ¥ Al
[ ] i43Wamping Statical Moments ¥ Al
¥l | 4.4Cell Areas & Al
W] | 4.5 Stresses I
&l | 46Welds & Al
¥ |4.7 Shear Wall Section Properties ¥ Al
] | 4.8 Shear Wall Section Forces ¥ Al
@l | 4.9 Plasticty & A
Display
] Cover sheet... =
[] Contterts
Info pictures
. JE W X
Uppercase titles
@ Cancel

ﬁgure 8.4: Deactivating statical and warping statical moments in Printout Report Selection dialog box

When we have closed the dialog box with [OK], the preview is adjusted accordingly.

It is possible to move chapters in the navigator with the drag-and-drop mouse function. To delete
a chapter, we can use the shortcut menu of the item (see Figure 8.3) or the [Delete] key.
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4 l§ Information No. 20155

Do you want to save the printout report?

Mo Cancel
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8.3 Printing Graphics

The printout of the cross-section data can be illustrated by pictures.

Printing statical moments

We close the printout report with =)
When we are asked whether to save our changes, we click [Yes]. We return to the work window.

As the result diagrams of the statical moments Q, and Q, were set last (see Figure 7.10, page 30),
we print those two images to the printout report. The print option can be selected on the menu

File — Print Graphic
or by clicking the corresponding button in the toolbar.

In the Graphic Printout dialog box, we set the print specifications as shown in Figure 8.5. We enter
Statical moments to define the Header of Graphic Picture.

As we print More windows, we adjust the Window Arrangement with the button . We set option
number 3) to print the two images one below the other.

Graphic Printout %
General Options  Border and Stretch Factors
Graphic Picture Window To Print Graphic Size
(O Directly to a printer... = (O Current anly () As screen view
(®) To a printout report: PRL:T1 v ||| @ More... §=3° | | (®) Window filling
(O To the Clipboard (O Mass print... §=1 | O Toscale 1 5
(O shart form printout (1 page)
Graphic Picture Size and Rotation Options
Use full page width Show results for selected x-ocatipn in result
diagram
®) Use full page height [JLock graphic picture {without upda
(O Height: 100 "5 | [%= of page]
Show printout report on [OK]
= | |
Rotation: 0= .
I: [ Window Arrangement *
Armangement of Graphics on Page
Header of Graphic Picture O As on Cument Screen
| Statical moments O Page Filing
_ (o)) 02 ®3
)
.
. 5 £ ek
1 1 1
1 1
1 | 1 | 1 RN ek
§) Cancel

ﬁgure 8.5: Dialog boxes Graphic Printout and Window Arrangement

We do not change the default settings of the other tabs.

By clicking [OK], we finally print the two diagrams of the statical moments to the printout report.
The images are placed at the end of Chapter Results - Load Cases, Load Combinations.
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Q, Printout report - PR1: Input data and reduced results - O *
File View Edit Settings Insert Help
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Printout Report Navigator X ~
=¥ Printout Report
s 2 Caledonia Engineering e —
F1-E38 SHAPE-THIN 7. Tekgram Roa0 AB1 208 Fa CF s
= Model T o e argraarg = RESULTS
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[ 1.2 Materials e R e e senzzoT
-[3 1.2.1 Materials - Limit Stress e e ——
=12 STATICAL MOMENTS

-[3] 14 Elements

-[7] 1.5 Point Elements
[ 1.6 Welds

; | Loads i

=8 Results - Load Cases, Load Com

- [ 4.1 Section Properties
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RESULTS Pages: 9 | Page: 3

ﬂgure 8.6: Statical moments in printout report

We move the image up to Chapter 4.1 Section Properties by using the drag-and-drop function.

Printing equivalent stresses
We close the printout report and save the modifications.

Now we close one of the windows in the SHAPE-THIN work window with B8, I a message
appears asking us whether we want to save the data, we confirm it with [Yes].

Then we maximize the remaining window with Eo
With the button |Q| or the function key [F8], we set the window filling view of the section.
Next we display the equivalent stresses 0qqy Of load case LC2.

We select the [Isobands] again for a colored representation of the stresses.
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< Printout Report
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i [] 4.1 Section Properties
i@ Statical moments
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8 Documentation

We click the button \ﬁ] to open the Graphic Printout dialog box again.

For the print, we set the Height of the image to 50 %. Thus, the graphic will be half of a page in

the printout report. Furthermore, we want To Scale the graphic with 1:5.

Stresses sigma-eoy [ksi]
LC2: Compression and bending

Graphic Printout

Graphic Picture

(O Directly to a printer. .. =
@ To a printout report:

(O To the Clipboard

(O short form printout (1 page)

General Options Color Scale  Border and Stretch Factors

Window To Print
(@) Current only

Graphic Size

More...

O As screen view

i O window filing

() Mass print... i @ Toscale 1: |

Graphic Picture Size and Rotation
Use ful page width

(O Use full page height

(®) Height: 50 EI [%t of page] |
Rotation: [4

Options

Show results for selected x-Hocation in result

diagram

[ Lock graphic picture (without update)

Show printout report on [OK]

Header of Graphic Picture

| <sigma > <sub>eqv<fsub>

OK

I | Cancel

ﬁgure 8.7: Printing equivalent stresses

We click [OK]. The image is printed to the printout report where it is placed at the very end again.
We move it up to Chapter Stresses.

¢ File View Edit Settings Insert Help
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ﬁgure 8.8: Graphic of equivalent stresses in printout report
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Printing the printout report
To print the printout report now, we could send it to the printer by clicking the [Print] button.

We wil use the integrated PDF printer, however, and create a PDF file of the data. This option is
available on the printout report menu

File — Export to PDF.

The Windows Save As dialog box opens where we can specify the folder and the file name. Then
we click [Savel.

The PDF file is created. The single chapters are listed as bookmarks which facilitate the navigation.
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Home Tools Document (&) [= = o] @ ©® 1)/ pi 100% v e @ signin
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ﬁgure 8.9: PDF file of printout report
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Having arrived at the end of our example, we hope that this introduction was useful for you to get
familiar with SHAPE-THIN. It should also have made you curious about some more functions of the
program. You can find the detailed description of SHAPE-THIN in the user manual that you can
download on our website.

The online help of the program, which is based on the SHAPE-THIN manual, can be accessed on
the Help menu or with [F1].

You can also contact our hotline team and ask any question by e-mail. Or have a look at the FAQ
and the Knowledge Base pages on our website.

The cross-section of our example can be imported to a model of RFEM or RSTAB. In those programs,
you can access any SHAPE-THIN section in the library of cross-sections.

Mew Cross-5ection

No. Color Cross-Section Description [in] ) T 4 T L |[w 1] 0]
w (|l |[wr|[C|[uw REC | | OR
CJn @ | | B mE R ET e
HES | | W3S | [ RB | |wiio | weo | |REC || Rt
Cross-5ection Properties = e
Import Cross-Section fram SHAPE-THIN X
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Momenitz of inertia SHAPE-THIN Cross-Sections SHAPE-THIM SECTION I
X =8 ChUsers\Public’\Documents \Dlubal*\Projects’\Exam
Torsion s [ -T& SECTION
Bending Iy : I:
i [l
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) ! Rt
Hodal A I: | Tom
i1 u
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Wicth o: [ | ]
Depth ne [ ] B2 W K e
Description of SHAPE-THIN Cross-Section ]
Compert |I‘u'|ar1|_|al example ‘ ]
> [ 2| 4 Cancel
D] @ —_—

ﬁgure 9.1: Importing SHAPE-THIN section to RFEM/RSTAB

ﬁgure 9.2: Deformations in RFEM/RSTAB model

Furthermore, you can analyze SHAPE-THIN sections in the RF-/STEEL AISC or RF-/ALUMINUM ADM
design modules.
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