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Disclaimer

The STRAP programs have been written by a team of highly qualified engineers and programmers and have
been extensively tested. Nevertheless, the authors of the software do not assume responsibility for the validity
of the results obtained from the programs or for the accuracy of this documentation.

The user must verify his own results

The authors remind the user that the programs are to be used as a tool for structural
analysis, and that the engineering judgement of the user is the final arbiter in the
development of a suitable model and the interpretation of the results.

Windows is a registered trademark of Microsoft Corp.

AutoCAD is a registered trademark of Autodesk Inc.
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1 General

This User's Manual provides a concise summary of the main features of the STRAP
structural analysis and design program.

To print the full User’s Manual, refer to Appendix A2

Detailed explanations on all of the options and features are available in the on-line
Help supplied with the program.

To display the entire User's Manual, select the Help option in the program menu bar

To display Help for the current option, press [F1]

For more information on Help, refer to section 1.9.5

STRAP (STRuctural Analysis Programs) is a package of computer programs for the analysis of linear elastic
structural models. The system includes static analysis and dynamic response analysis.

STRAP programs offer the engineer an easy-to-use tool for analysing a wide range of frame and truss
structures, continuum mechanics problems (plates, shells, etc.) or a combination of both types.

Frame structures consist of an assemblage of one-dimensional beam elements defined by the cross-section
properties. Continuum mechanics problems are solved using the finite element method: the structure is modeled
by two- or three-dimensional area elements interconnected only at nodal points. The behaviour of a finite
element model closely approximates the behaviour of the real structure.

STRAP includes the following elements:

* One-dimensional : Beam element

 Two dimensional : Quadrilateral element
Triangular element

* Three-dimensional: Solid element

The program allows elements of all types to be defined in the same model. This is very useful when analyzing
structures such as plates with edge beams, combined frames and shear-walls, etc.

The method of solution is the well-known stiffness method. It assumes a linear elastic model and small
displacements. The program solves the stiffness equation:

[K]*{d} ={P}
where[K]= the structure stiffness matrix

{d}= the unknown nodal displacements
{P}= the applied nodal forces

After solving the equation for the unknown joint displacements, the program calculates the internal forces and
stresses in the beams and elements.

Although using STRAP does not require knowledge of computer structural analysis, it is recommended that the
user familiarize himself with the basic theories of the stiffness method and finite elements.

Version 12.5 1.0-1 12/06



STRAP

The STRAP system consists of the following modules:

Static Analysis

Plane frame analysis:
Analysis of plane frame models (all loads applied in the plane of the model) composed of beam elements
and two dimensional plane stress elements.

Plane grid analysis:
Analysis of plane grid or plate models (all loads applied perpendicular to the plane of the model)
composed of hbeam elements and two dimensional plate bending elements).

Space frame analysis:

Analysis of general space structures composed of beam elements and combined plane stress/plate
bending elements. Typical structures are space frames, shear walls combined with frames, roof shells,
folded plates, water tanks, etc.

Truss:
Plane and space truss analysis composed of pinned beam elements only.

Dynamic Analysis

Dynamic modal shape analysis and natural frequency calculation.
Seismic response spectrum analysis

Forced Vibrations and transient Response

Design Postprocessors

Structural steel design and member selection according to AISC-LRFD, AISC-ASD, Eurocode 3, BS5950,
AASHTO-LRFD/ASD, CAN CSA S16.1, 1S:800 and AISI-ASD & LRFD (Cold-formed).

Reinforced concrete design for beams and columns according to ACI 318, CSA A23.3, Eurocode 2,
BS8110 and 1S:456.

Bridge design:
Defines lanes; calculate influence lines and maximum/minimum results for each result type for all points
on a bridge model.

Foundation design:
Design of spread footings.

The most general and comprehensive module in the package is "Space Frame". It enables the engineer to
model any type of space structure using one and two dimensional elements.

In order to simplify the use of the programs, especially for engineers unfamiliar with computer structural analysis,
the system also includes modules for more specific types of structures. For example, the "Plane Frame" module
solves plane frames only. "Space frame" can also be used to solve plane frames, but it is more convenient to
use "Plane frame" as the data required is simplified and the possibility of user error is reduced accordingly.
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11 Installing the Program

Before starting the program installation, make sure that you have the hardware required to run STRAP:
» A personal computer with Windows 98/2000/NT/XP
+ Atleast 35 MB of free space on your hard disk

The files on the STRAP CD are in compressed format and are copied to the hard disk and expanded by an
installation program. The program cannot be installed by simply copying the files from the CD.

To install the program:

* Insert the CD in its drive.

» Follow the instructions on the CD case back cover
* Follow the instructions displayed on the screen:

Three different versions may be installed from the STRAP CD:
Inztallation type Ed |

" Install STRAP limited to 30 days [requires a licence number]
" Ingtall full 5TRAP version [requires a lock]

& iInstall STRAP 12 nodes version + examples:
114 I Cancel |

If you select Install full STRAP version, the program searches for “Personalization files” on the CD (not
required for the “12 nodes” or “30 days” versions):

Personalization files |

% Select the location of the personalization files:

IG:IF‘ER Browse. . |
«—— Click OK
Cancel |

Then select the program directory and the modules

to be installed:

Strap Setup Ed |
— Inztall to:

% |c:x5THAP1x Browse... |

— Inztallation options

¥ Help_files W Dynamic module W Postten module
V¥ Steel postprocessor W D¥F module [T Connection design
¥ Concrete postprocessor W Found module W Column program
[T EBridge module ¥ Crozec module

Space required; 43358kh0

Space available: 10734152Kb

E xit |
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The program should be installed in a separate directory (the installation program opens a new directory if the
directory with the name entered does not exist).

Browse

To change the program directory, click

Set the required program modules to  , Note that the entire program does not have to be installed, a useful
feature for updates.

Click to begin the installation.

For network installation:

the HINSTALL utility program must be run once from every station where STRAP will be used. This utility
is installed in the STRAP program directory and may be run either as a DOS command or using the Windows
Run option.

Run the command using the /I switch. For example: G:\HINSTALL\HINSTALL /I

Run the LMSETUP.EXE program from the \NETHASP directory on the CD program either by entering a DOS
command or using the Windows Run option. The program must be run from the computer that has the
network plug attached to it.

When running STRAP:

If you are using plug-protection (dongle), be sure to insert the plug in the parallel or USB port.

If you installed the “30 day” version, the program will request license numbers the first time that you run
STRAP. Contact your STRAP dealer.

The Setup option in the initial screen toolbar contains many program configuration options. Refer to 1.4.

1.1.1 Tutorial

STRAP is supplied with several tutorial models. The model files are automatically copied to folder
\STRAP1\DEMO; Specify this folder as the “Current directory” if you want to define/modify the tutorial models.
Refer to 1.3.3.

To print the Tutorial User’'s Manual, refer to Appendix A2.
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12 Running the program

The program Main Menu is displayed when the STRAP icon is selected in the Windows screen or when the

M tab is clicked in any of the program modules:
the program lists the existing models in the current directory, sorted alphabetically, by date or by model
number.

» clicking on any line highlights the model title; the program displays the latest view of the model and its
statistics at the bottom of the screen.

+ clicking on a tab below the toolbar will initiate the relevant option for the highlighted model.

* multiple models may be selected for the delete and copy model options.

TRAP models list - [C:ASTRAP\] _ =] x|
Files Solve Setup  Utilities Dxf Help

D| 5|5 2| ol | 1 B5]33] L] 29| | w | gp] 2] 2] 7

B Models |ﬁ5ﬁ Geometryl R Loadsl R Hesultsl I Steell filez Caney |38 Bridgel Ui Tirne: his. I

Model hame -~ Modified | Solved [ [=] | =
[ acme widists - south-west frame 271002 | 271002 | 177
FEH acme widiets + 13.25 06-11-02 | 0B-11-02 | 186
F:ﬁ dynam test 1 06-11-02 | 06-11-02 | 185
b Dynamic analysis - north tower 227002 | 221002 | 163
bird floor at +4.70 231002 | 231002 | 173
brird floor at +7.70 16-10-02 | 16-10-02 | 162
ki frame b 15-06-03 | 150603 | 152
7 BEGCHENT 02-06-02 | 02-06-02 | OB1
k] v-tuss 7a B

water tank
Model type: Space frame

nodes [beams|elem||ris [springs|properties
No. | 691 i 68

Muote: ;I

The list of model titles is displayed sorted according to any of the four columns in the table:

+ model title

+ date revised

+ date solved

+ model number

To sort the models according to one of the columns, click on the column header; a <= will be displayed
alongside the column header, indicating that the column is sorted in ascending order (e.g. sorted by model title -
models starting with 'A" are displayed first; sorted by date - the oldest model is displayed first). Click again to
sort in descending order - the symbol in the header will be revised to ™.

+ The small icon displays the current status of the model:
FH only geometry has been defined
B geometry and loads have been defined
4 the model has been solved (results may be displayed)

dynamic maode shapes have been calculated
(no static loads have been defined)

To create/amend a model:

» Define a new model - referto 1.2.1
« Amend/rerun an existing model - referto 1.2.2
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The following options are available in the toolbar:

Filzz Solve Setup  Utlities  Dsf

"Files" pull-down menu
Setup

Utilities

DXF import/export options

Note:
The program stores data for each model in a series of files. All file names for a particular model include a
number assigned by the program when the model is created. For example, if the number displayed is "017",

1.2.1

then the model files are:

Help

- referto 1.3
- referto 1.4.
- referto 1.5.
- referto 1.6.

- GEOMO017.DAT(geometry)
- STATO017.DAT  (loads)
- RESLTO17.DAT (results)

- etc.

File management is handled by the program and this number is displayed for information only.

corrupted model lists may be restored by using the Files - Utilities - Recreate a models list option. Refer

t0 1.5.5

select Files in the menu bar

Define a new model

select New model in the pull-down menu.
or click the QI icon in the icon bar.

define the model title:

Enter title for new model [max. 70 char.]

Ok

Cancel

Version 12.5
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The program then displays the Geometry preliminary menu :

Units: |Wj| |tun j| #— Select the model units

Title: [abc || =—— revise the model title
Model type

" Plane frame ¢ Grid @

& Space frame @  Truss il

#——— Specify the model type

Select a method for creating the model:

i #—— Select the method for defining the new

rece K model
Display width: |‘|]-3 | to |3ﬂ- ‘
Display height:|‘3- | to |3|]- ‘

Cancel |

There are two methods for defining a new model:

Select a model from the STRAP library of standard structure types. Define the geometry, loads
and load combinations. The basic model created by the wizard may be revised later using any

.'.,“i';';'.?.'j of the STRAP geometry and loading definition options.

The program displays a blank screen. Define the geometry and loads from scratch using any of

d:?:n'ed the STRAP geometry and loading definition options.

1.2.2 Amend/rerun an existing model

To revise a model that appears on the list;
» To revise the geometry:
move the cursor to the model name in the list and double-click the mouse
» To directly access any other part of the program (loads, results, etc):
- move the cursor to the model name in the list and click the mouse once; the model name will be
highlighted.
- click one of the options in the 'tab bar' below the toolbar:

TRAP models list - [C:A\S5TRAPY]
Eilesﬁetup Utilitiez  Dxf Help

D S| 8l Bzl m| | 1| @50 33| &| 23] & w | 4pl 2] 2] 2

| B Models |HEH Geumetr_l,ll Fi Lu:uau:lsl i Hesultsl I:] Steell ﬁﬂm Conc ;ﬂ:( Bridgel it Time his. |

"Tab bar' aptions
Solve cument model

Solve zeveral models
Salve made shapes
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13 Main menu - “File” options

Geometry, loads, stiffness matrix, results, etc. are stored in separate files. The program automatically creates
and names all of the data files for a model. The user is not required to be familiar with the names and types of
files available. For all options, the appropriate model is selected from the model list displayed.

If you select the option Files in the menu bar, the following pull-down menu is displayed:

Mew model

Prrirt

Delete

Copy to anather directory

Copy From another directory The "File management" operations should always

take a copy of & model be carried out by using the options in this section

CHange current direstory and never by using Windows File Manager

Copy to 2 ZIP file programs (e.g. “Explorer”) or the DOS “DEL”,
= “COPY”, etc. commands.

UrZip a model

Digplay all model files
Add a file to model ligt
RBecover model geometny

1 chjunkah . ) ) .

. =—— The last five folders selected in the Change current directory option
2 dhatraplh ; ; .
3 chstaplh are displayed at the bottom of the of the File menu. Clicking one of

4 DASTRAPT V43344 these lines will make that directory the new current directory.

5 DASTRAPT Smichas!

Exit
+  New model - Referto 1.2.1.
* Print - Referto 1.3.1.
* Delete - Referto 1.3.2.

Copy to another directory
Copy from another directory
Make a copy of a model

* Change current directory - Referto 1.3.3.
+ Copy to a ZIP file - Referto 1.3.4.
* Unzip a model - Referto 1.3.5.
« Display all model files - Referto 1.3.6.

Refer to 1.3.7.
Refer to 1.3.8

+ Add a file to the model list
* Recover model geometry
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