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LABORATORY TECHNIQUE

Safety in the Laboratory

The principal hazards in using apparatus that demonstrates the static and dynamic
performance of associated theorems and the assumptions involved are where rotary
or linear motion occurs and where the handling of loose heavy items, for example
weights, is part of the procedure.

Of the loose items the heavier weights must be regarded as the most dangerous
objects. Should one of these fall onto the feet of those around the apparatus the
potential for damage is present. Hence it is recommended that cast iron weights be
handled carefully and when moving and placing the heavier ones (say 10 N upward)
on load hangers this should be regarded as a two handed operation. It is surprisingly
easy to spill a complete stack of weights off a hanger when adding a further one.

In addition to weights there are some heavy parts that have to be interchanged
during some experiments and a similar approach using two hands where required is
suggested. It may also be both sensible and necessary for two people to take part in
changes to the apparatus.

Success in the Laboratory

Work in the laboratory depends on understanding, observation and skill. In the first
place a good understanding of the performance, and limitations, of experimental
models is needed. To know about the theory involved is useful but not essential. In
the second place keen observation leads to better results and avoidance of
mechanical mistakes. Lastly, the way in which students handle the apparatus can
influence the accuracy and speed of the work.

To help students gain experience and improve their experimental technique a range
of information is offered in the following notes. Bear in mind that in the world of real
engineering it is often necessary to check the performance of new designs using the
methods and instruments of laboratory experiments.

Design of Experimental Models

The purpose of each experiment is to illustrate an item of structural theory, or to show
how well simplifying assumptions in the applied mathematics correspond to actual
behaviour. This often requires the model to exaggerate the behaviour of a real
structure.

In order to achieve specific objectives each experiment has a particular arrangement
best suited to the theoretical requirement. These arrangements of the apparatus are
described in the Construction Appendix, where included, of each experimental
Instruction Manual. Before starting an experiment students should read through the
Instruction Manual and be prepared to follow the recommended procedure.
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Increased deflections are usually achieved by using very flexible models. The
stiffness depends on El or EA so a change of material from steel (E = 205 kN/mm?)
to aluminium (E about 1/3 E for steel) or a plastic (E about 1/80 E for steel) is a
solution. The alternative is to use thin steel beams with a low I.

One disadvantage experimentally is that friction in bearings may affect displacements
and force measurements. The other is that large changes in dimension (geometry) of
models must be accommodated if possible.

Results can be improved by using stiffer models and larger loads, but this reduces
visual effects such as curvature of beams.

Sources of Resistance

A knife-edge can simulate a frictionless pin or bearing, but horizontal and rotational
movements demand ball bearings. These are packed with grease and fitted with
shields to keep out dust and grit. Hence ball bearings have some torsional restraint,
which affects forces in the order of magnitude 1 N. This shows up as a difference in
readings for loading and unloading.

Pin joints in trusses are also subject to friction, which increases in proportion to the
loading.

Repeatability of Readings

The ability to obtain accurate and repeatable experimental results is generally a
matter of care and technique. Of course it helps to know the sources of error and to
recognise when the apparatus contributes to the variability of readings.

Frictional variation can be minimised by using vibration. The extent of the friction can
be observed by first increasing and then decreasing an applied load by hand to get
the difference in readings. Tapping the frame on which the experiment is mounted
will reduce the variation.

Cast iron weights for loading must always be applied gently. A load suddenly added
will instantaneously apply twice its static value. Although weights are hand finished
there is a manufacturing tolerance of + ¥2%. This may affect linearity in experimental
readings.
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After Sales Service

We, P.A. Hilton Ltd, attach considerable importance in being able to retain the
confidence and goodwill of our clients in offering an effective after sales service. Every
effort is made to answer client’'s correspondence within 48 Hours and to provide a
rapid follow up of spares and replacement parts by maintaining comprehensive stocks
of components usually available ex-stock.

Each product manufactured by P.A. Hilton Ltd., is tested under operating conditions
before dispatch. However, should our clients encounter any difficulty in operating or
maintaining a Hilton product we would ask that as a first step they contact the Hilton
representative in their country or, in the absence of a local representative,
communicate direct to P.A. Hilton Ltd.

In the extreme case, a problem may arise in the operation of equipment that could
seriously disrupt a teaching or research schedule. In such circumstances rapid advice
from the manufacturers is desirable and we wish our clients to know that Hiltons' will
accept from them a transfer charge telephone call from anywhere in the world.

We ask our clients to treat this service as an emergency service only and to use it
sparingly and wisely. Please do be aware of the time differences that may exist and,
before making a telephone call, make notes of the problem you wish to describe.
English is a preferred language. Our telephone number is +44 (0)1794 388382 and
the telephone is normally manned between 0800 and 1700 hrs GMT Monday to Friday.
Advance notice of an impending telephone call by Fax or email would be appreciated.

Fax: +44 (0)1794 388129
Email: sales@p-a-hilton.co.uk

Disclaimer

All brand and/or product names are trademarks of their respective owners. Specifications and external
appearance are subject to change without notice. The colour of the actual product may vary from the
colour shown in this manual. The images in this manual are representatives of the product and slight
differences in detail may appear.

Copyright © 2019 P.A.Hilton Limited. All rights reserved. This instruction manual, its contents and/or
layout may not be modified and/or adapted, copied in part or in whole and/or incorporated into other
works without the prior written permission of P.A.Hilton Limited. Hi-Tech Education™ is a registered
trade mark of P.A Hilton Limited.

The Results given in this Manual are to be used only as a guide for the calculations given in the
experiments. The results should not be considered as correct. All machines are different and are
tested in different ambient conditions.
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HSTS STRUCTURES SOFTWARE PACKAGE

INTRODUCTION

The HSTS Structures software package contains all available experiment softwares
for P.A.Hilton Ltd Structures Softwares.

The software allows the end user to fulfil the following key elements:

1.
2.

No o

Simulation of some elements of the hardware experiment

Run the software in conjunction with the hardware experiment and hence
compare actual results with theoretical

Obtain theoretical results

Run the software on-line (connected to hardware) or completely off-line (not
connected to hardware)

Adjust parameters outside the scope and range of the hardware experiment
Store data and manipulate it afterwards

Enhances the users experience of the hardware
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SYSTEM REQUIREMENTS of HOST COMPUTER (NOT SUPPLIED)

The minimum system requirements for the Hitech Structures Experiment software are
as follows:

Windows 8 and 8.1 (32 & 64 bit)

Windows 7

Windows 7 Service Pack 1

Windows Vista Service Pack 1

Windows XP Service Pack 3

Recommended Minimum: Pentium 1 GHz or higher with 512 MB RAM or more
850MB minimum disk space for x86

2GB minimum disk space for x64

VGA Monitor capable of at least 16-bit color at 1024 x 768 resolution
USB1.1 or USB2 for data acquisition connection.

Powered USB port(s) if possible

SOFTWARE INSTALLATION — NEW INSTALL

1. On the Media disc (or other format) supplied for the Experiment software you

2.

3.

will have two folders as shown below:.

[ FE=ET)
Ty
&)=/ ) « HsTS » HSTS...» v [ 42 | [ Search Hs
File Edit View Tools Help
Organize v -3 Open » i v [0 @

HSTS_Package_Install_32Bit
HSTS_Package_Install_64Bit

Depending on the operating system being used these folders will contain all
the necessary installation files and manual.

Double click the relevant folder.
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4. You will then see the following folders within this folder.

F

EE)

@Uv| L 2T b HSTS.. » . - |:‘+| Search HS
File Edit View Tools Help
Organize « Burn Mew folder FF » [ lﬁl
| Dirivers
, Main Software Installer
| Software Manual

5. The Main Software Installer folder contains the application, as the example

below shows:

F

i HST_Package _Install_64Bit

Bl (% << HEE.. » MainSo.. w | *4 || Search Mc
O-[) « s "y
File Edit View Tools Help
Organize = Burn MNew folder = ~ [ Iﬁl
MName Date modified

30/09/2014 16:01

6. The Software manual folder will contain this manual.
7. The Drivers folder will contain all necessary drivers and information to assist

with installing the software.

F

ESEET)

@Uv| . Eie... v Drivers » - - |:‘+| Search D
File Edit View Tools Help
Organize Burn Newfolder Hf » [ @&
. 32bit Driver
. 64 bit Driver
| WINE Drivers (32+64)
. AP drivers

J
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8. Enter the Main Software Installer folder and double click the application. The
following screen will appear:

Open File - Security Warning I u

The publisher could not be verified. Are you sure you want to
run this software?

@ Mame: ..Software Installer\HST_Package_Install_64Bit, exe
Publisher: Unknown Publisher

Type: Application
From: SOHITECH\PRODUCTS\Experimental Software\sT...

Bun ][ Cancel ]

Always ask before opening this file

publisher. You should only run software from publishers you trust.

|§] This file does not have a valid digital signature that verfies its
b,
How can | decide what software to un?

9. Click on Run.

ﬁ'_:jﬁ Setup - HST Software Package #

Welcome to the HST Software
Package Setup Wizard

This will install HST Software Package version 1,1.0 on your
computer.

It is recommended that you daose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

[ Mext = ] [ Cancel
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10.Click Next>> and the following screen will appear:

ﬁ'_:’ﬁ Setup - HST Software Package #

Select Destination Location
Where should HST Software Package be installed?

) Setup will install HST Software Package into the following folder,

To continue, dick Mext. If you would like to select a different folder, dick Browse.,

C:\Program Files'\P A Hilton Ltd\HST Softwares Browse...

At least 250.5 MB of free disk space is required.
It

[ < Back ][ Mext = ][ Cancel

11.Click Next>> and the following screen will appear:

ﬁ'_:’ﬁ Setup - HST Software Package -

Select Start Menu Folder
Where should Setup place the program's shortouts?

| i Setup will create the program's shortouts in the following Start Menu folder,

To continue, dick Mext. If you would like to select a different folder, dick Browse.,

A Hilton Ltd'\HST Softwares Browse...

[ < Back ][ Mext = ][ Cancel

12.Click Next>> and the following screen will appear:
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ﬁ! Setup - HST Software Package —

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perfarm while installing HST
Software Package, then dick Mext,

Core Application:

Install Find Interface (Labview):
Install All HST Softwares (Labview)
Required drivers:

Install USB drivers (CCS Driver)

[ < Back ][ Mext = J[ Cancel

13. Click Next>> and the following screen will appear:

i3 Setup - HST Software Package - - El_léj

Ready to Install
Setup is now ready to begin installing HST Software Package on your computer,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:\Program Files'P A Hilton Ltd\HST Softwares

Start Menu folder:
P A Hilton Ltd'HST Softwares

Additional tasks:
Core Application: d
Install Find Interface (Labwiew)
Install All HST Softwares (Labview)
Required drivers:
Install USE drivers (CCS Driver)

[ < Back ]| Install |[ Cancel

14.Click Install and the following will appear:
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e ————————————————————————
T —

ﬁ! Setup - HET Software Package - -

Installing
Flease wait while Setup installs HST Software Package on your computer,

Extracting files...
C:\...\AppDataiLocal \TempYjs-SOBELS. tmpfind_&4binp1\WC2008MSMs %86, cab

15. The following screen will appear:

LU HFL_L64 W1-1-0_EMNG _mese
e
Destination Directory

Select the primary installation directon,

All zaftware will be installed in the following locationz. To install zoftware into a
different location, click the Browse button and zelect another directon.

Directary for HF_LE4 %1-1-0_EMG
|C:"-.F‘n:ugmm Files“P & Hittan Ltd\HFI_L&4_V1-1-0_EMG" | [ Browse,..

Directary far Mational Instruments producks

|C:"-.F‘n:|g|am Files“National Instrumerits", | [ Browsze... ]

<< Back ]| Hexts> | [ Cancel

HSTS/E/02/026 Page 16 of 261



HSTS Structures Software Package Instruction Manual

16.Click Next>>:

17 HFL_L64_V1-1-0_ENG [

Deztination Directory
Select the primary installation directony.

All zoftware will be inztalled in the following locations. T o install software into a
different lozation, clhick the Browse button and select another directany.

Directory for HF_LE4 W1-1-0 EMNG
|C:"-.F‘rog|am Files"P A Hitton Ltd“HFI_L&4_V1-1-0_ENG*

| l Browse. ..

Directory for Wational [nstruments products

|C:"-.F‘rug|am Files“National Instruments®, | ’ Brovse...

[ << Back ][ Memt = ] [ LCancel l

17.From the following screen make sure the top option is selected and then press
Next >>:

177 HFL_L64 V1-1-0_ENG - = ——

Licenze Agreement
Y'ou must accept the licenses dizplayed below to proceed.

NI [/l
NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT IAI

INSTALLATION MOTICE: THIS IS A CONTRACT. BEFORE YOU DOWMNLOAD THE SOFTWARE
AMDIOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT.
BY DOWMNLOADING THE SOFTWARE ANDIOR. CLICKING THE APPLICABLE BUTTON TO
COMPLETE THE INSTALLATION PROCESS, YOU CONMSENT TO THE TERMS OF THIS
AGREEMENT AND YOU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT WISH
TO BECOME APARTY TO THIS AGREEMENT AMD BE BOUMD BY ALL OF ITS TERMS AND
COMDITIONS, CLICK THE APPROPRIATE BUTTOMN TO CANCEL THE INSTALLATION
PROCESS, DO MOT INSTALL OR USE THE SOFTWARE, AND RETURM THE SOFTWARE
WITHIN THIRTY (30) DAYS OF RECEIPT OF THE SOFTWARE (WITH ALL ACCOMPAMNYIMG
WRITTEM MATFRIAL S Al OMG WITH THFRIR COMNTAINFRS)Y TO THE Pl ACE Y01 ORTAIMET

The zoftware to which this Mational Instruments icenze applies iz HF1_LE4_w1-1-0_EMG.

@i accept the above 2 License Soreement(s).;

(1 | do niot accept all these License Agreements.

<< Back ][ Memt = ] [ Lancel
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18.The following screen will appear. Click Next>>.

L% HFLL64_V1-1-0 ENG - Lo -]

Start Installation
Review the following summarny before continuing.

Adding or Changing
» HFI_LB4_*¥1-1-0_EMG Files
o MIA1548 5.4

Fiun Time Support

Click. the Mest button to begin installation. Click the Back button to change the installation settings.

[Eave File... l [ << Back ][ Memt = J [ LCancel

19.Progress will now be made as shown by the screen below:

/% HFLL64 V1-1-0 ENG - =

Ovwverall Progress: 2% Complete

Copying new files...

< Back Mewt >
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20.Upon completion of the install the following will appear:

_
L1l HFLL64 V1-1-0_ENG [ |
N

Installation Complete

The installer has finished updating your system.

ER

21.Press Next >> and the following will appear:

HFIL64 V1-1-0_ENG eS|

@ fou must restart your computer to complete this operation.

if you need ta install hardware now, shut down the computer. i you
choose to restart later, restart your computer before running any of this
software.

[ Restart | | shttDown | |  Restatlater |

22.Press the red cross in the top right hand corner of the above window. The
following will now appear:
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USE Driver - P.A, Hilton Ltd

Welcome to the USB Driver
Installer

This wizard will walk you through updating the drivers for
your USE device from P.A. Hitton Lid.

To continue, click Mext.

23.  Press Next >>:

=

USE Driver - P.A, Hilton Ltd

Congratulations! You finished
installing your device drivers.

The device diver installation wizard successfully scanned your
machine but did not find any devices to be updated.

Status

s Custom Computer Servic... Mot needed (No device for updat
W Custom Computer Servic... Mot needed (No device for updat
g [T I

Driver Mame

Finish ] | Cancel

24.Press Finish.
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25. The following will appear. Restart.

Completing the HST Software
Package Setup Wizard

To complete the installation of HST Software Package, Setup
must restart your computer. Would vou like to restart now?

@) ¥es, restart the computer now:

(7 Mo, I will restart the computer later
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26.You should find that you host computer will now have the following installed:

a. Find Interface:

T EREaders and DOCUMENT VIEWETS
. Filedilla FTP Client
. Games
. HF_L64_V1-1-0_ENG
HFI_L64_V1-1-0_ENG
i HP
. HP Help and Support

b. National Instruments software

 Microsoft Silverlight

. Mational Instruments
C VISA

. Documentation
=h

= | NI-VISA Readme

c. Main Software

. P AHilten Ltd
. HS5T Softwares
. H5T Software Package

. P.A Hilton Cloud
B Heln & Tonls
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WINDOWS 8 NOTES:

You MUST disable Driver Signature Enforcement before the driver will install on
Windows 8.

To do this, follow the below instructions:

a) Hover the mouse over the right hand side of the screen, and select "Settings"

b) Click on the "Power" button.

c) You should see 3 options, hold 'Shift' on the keyboard and click "Restart"

d) The computer will now take a few minutes to reboot

e) From the menu that appears, click "Troubleshoot"

f) From the next menu, click "Advanced Options"

g) From the new menu, click "Startup Settings"

h) Now click the "Restart" button

i) The computer will now completely reboot, this will take a few minutes

1) A new menu should appear, you can't use the mouse on this one so you have
to hit the number '7' on the keyboard

k) The computer will now boot automatically into Windows 8, this has disabled
the driver signature enforcement so the driver will install successfully.

NOTE: Don't worry, the next time the computer is shut down, the driver signature
enforcement is automatically re-enabled so there are no security concerns.

To update from old driver to new:

Note: Make sure the USB device is plugged in at this point.
Note 2: If you're running Windows 8, please see the other text file first, "WINDOWS 8
NOTES".

[) Open "Control Panel" as normal.

m) Under the "Hardware and Sound" category should be "Device Manager", click
that.

n) In Device Manager, find the "Ports" category.

0) You should see your plugged in device under this category, with a COM port
number, right click on it.

p) Select "Update Driver Software".

g) Select "Browse my computer for driver software".

r) Browse to the folder (WIN8 Drivers (32+64)) where the driver files are stored.

s) Click "Next".

t) The driver should now go through and update.
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STARTING THE SOFTWARES:

1. From the Start Menu select the HST Software Package folder as shown
below:

T

. P AHilton Ltd
. HS5T Softwares
. HS5T Software Package

. P.A. Hilton Cloud
D™ Heln A Thnnlc

2. The following will appear:

. H5T25 04/12/2014 09:16 File folder
W H5T35 04,/12/2014 09:16 File folder
. H5T45 04/12/2014 09:16 File folder
W HS5T55 04,/12/2014 09:16 File folder
. H5T7S 04,/12/2014 09:16 File folder
|: .. H5T85 04/12/2014 09:16 File folder !I
W H5T95 04,/12/2014 09:16 File folder
J HST105 04,/12/2014 09:16 File folder
: W HS5TI1S 04/12/2014 09:16 File folder |
" W H5T125 04,/12/2014 09:16 File folder
| j HS5T135 04/12/2014 09:16 File folder
| . H5T165 04/12/2014 09:16 File folder "
1 W HST175 04,/12/2014 09:16 File folder
! J HS5T195 04/12/2014 09:16 File folder
| W H5T205 04/12,/2014 09:16 File folder
W HSTAS 04,/12/2014 09:16 File folder
W H5T225 04/12/2014 09:16 File folder
I W H5T295 04,/12/2014 09:16 File folder
j H5T315 04/12/2014 09:16 File folder
! W H5T335 04/12/2014 09:16 File folder
: j HST355 04,/12/2014 09:16 File folder
i . H5T405 04/12/2014 09:16 File folder
| L H5T425 04/12/2014 09:16 File folder
I \ H5T455 04,/12/2014 09:16 File folder
|' || uninsD00.dat 04/12/2014 09:16 DAT File
| ﬁ%‘ uninsd00 04,/12/2014 09:08 Application

These are the software folders.
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3. Open a folder, say HST2S, and you will be presented with the following.

- =SS =] g
@T\:},ﬂ |, <« HST Softwares » HST25 + [ 4 [ search HST.. P ]
File Edit View Tools Help

Organize = Include in library - Share with = » = ~ [ @

Mame Date modified Type

|| H5T25 L64 V1-1-0_EMG.aliases 30,/09/2014 12:51 ALIASES File

H5T25_Lod V1-1-0_EMG 30,/09/2014 12:51 Application

2 | HET25 64 V1-1-0_ENG 30/00,/2014 12:51 Configuration sett...

4. Click on the application and after 5-10seconds the following screen will
appear:

B> hst2s_v3.vi

| Simple Suspension Bridge |

€21 HST2S Simple Suspension Bridge H | TEC H HDA 200

. EDUCATION .
' - — < o Uniforred Distributed Load (UDL)

Theoretical

No of Pairs ID i

¢ Ha & UDL Yalue, w ID Nfm | Calc_l

| My HDA200 Connected ? B,ngspm,_h_' 7 l | tiew

DataFile [ ]MNew [ Append | 106

Cable Tensions

Left Hand Ty Right Hand Tg

acusl | 10 0

: 0 0 Theoretical I 1] IO

5. This will be a common theme for all softwares.
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Common Software occurrences

For all softwares certain aspects will be common, and hence are listed here for
reference:

OFFLINE & ONLINE MODE

B> hst2s_v3.vi

Simple Suspension Bridge |

( f HST2S Simple Suspension Bridge 'CH HDA 200
- EDUCATION

| ‘

-
¢ e Uniformed Distributed Load (UDL)

Theoretical
No of Pairs

l 0
UDL Yalue, w lD Nfm | Calc. l
Bridge Span, L IU m I |

J
DataFile [ ]Mew [ Append | Los

Cable Tensions
( LefHand Ty Right Hand Tg
| Actual 1] 0
Tl LT | |
a ( 0 Theoretical ID ICI

1. You will notice that in the middle of the software screen is the following small
window message:

2. If you wish to run the software in conjunction with the hardware then the
HDAZ200 needs to be connected to the host computer and found using the
find_HDAZ200 software (see HDA200 Installation Software Procedure Manual-
xx.doc). By pressing the button ‘YES’ from the pop up window above you are
then permitting the software to connect to the HDA200 Interface and to obtain
true values from the hardware. We will call this ‘ON-LINE’.
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3. When the ‘YES’ button is pressed the following will appear in the top right
hand corner of the software screen:

HDA 200

 Onliney

This denotes the software is working in ‘ONLINE’ mode.

4. If you wish to run the software completely remote from the hardware (OFF-
LINE) then simply press the ‘NO’ button when the pop up window appears

above.
5. When the ‘NO’ button is pressed the following will appear in the top right

corner of the software screen:

HDA 200
s

This denotes the software is working in ‘OFFLINE’ mode.
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6. Depending on what mode you are running in you will then see the following
software windows in the screen of the host computer:

OFFLINE MODE iExamiIe onlii

Simple Suspension Bridge I

HST2S Simple Suspension Bridge H I TE‘C H
EDUCATION

' - — - T

Uniformed Distributed Load (UDL)

No of Pairs lO
UDL Value, w IEI Nfm.

BridgeSpan,LID m l

DataFile [ | New |:|Appendl

Cable Tensions
LeftHand Ty Right Hand Tg
Actual 0 0
To v Tr J )
0 0 Theoretical | |0 0

ONLINE MODE (Example only)

B> hst2s_v3.vi

Simple Suspension Bridge |

HST2S Simple Suspension Bridge H | TE‘C H
, EDUCATION

—— :
< Uniformed Distributed Load (UDL)
Theoretical
No of Pairs IL‘I
' 8 . -t :
F " UDL Value, w rO— Njm
BridgeSpan,L (0 Ll
DataFile [ Mew  [] Append mad
Cable Tensions

LefHand Ty Right Hand Tg

Acusl | 10 0

Theoretical | |0 0
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ONLINE MODE with HDA200

1. Connect the HDA200 to the power supply and host computer and at the same

time keep you finger pressed down onto the upper . button. The following
screen will appear:

2. The next screen will appear.

3. If the experiment number is not present in the screen above then press the

button next to the words CHANGE. Press the . button until the
experiment number that you require appears
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4. Pressthe button next to the word SELECT. The next screen will appear.

5. Pressthe button next to the word NO and the following screen will
appear.

—

6. Pressthe . button next to the word USB and the following screen will
appear

7. Start the software and when the pop window appears asking if the HDA200 is
connected, press the ‘YES’ button.
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DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for this experiment
when a new file has been created and the LOG button has been pressed:

The data is as follows:

B HST25_V3_test file_5_3_10_pji_online.t... [= |[B][X]

File Edit Format View Help
05/03,/2010 13:01:50
Number of Pairs 2

UpL value, w 12.50

Bridge Span, L 1.00
Theoretical Left 20.00
Theoretical Right 20.00
Actual results

Actual Left -19. 80

Actual Right -20.30

The information will then repeat itself depending on how many test points have been
logged.

IMPORTING DATA FILES INTO SPREADSHEET SOFTWARE

The data file can be imported into spreadsheet software such as EXCEL. From the
spreadsheet it is then possible to arrange the data into a format of your choosing.

To do this follow the procedure listed below (this procedure uses Excel as the
spreadsheet software):

1. Open the spreadsheet software and have a new worksheet open.
2. Open the data file from the location that it is saved within.
3. You will be shown the following window:

r

Text Import Wizard - Step 1 of 3 @@

The Text Wizard has determined that your data & Delimited,

1f this Is correct, choose Next, or choose the data type that best describes your data.
Criginal data type
Choose the Fie type that best describes your data:

(5 Deimited! - Characters such as commas o tabs ssparate each fisld.

) Fixedwidth - Flelds are algned In columns with spaces between each field.

Start mpoet at row: (1 > | File arigin: 437 1 OEM Ursted States v

Preview of Fle SAHITECH\PRODUCTS\Experimental Software|HSTSS\ TextFike bt

iA17/02/2009015:18:22
2 Bean Length 0500

ut gecrion D300.00
4Pl 0S.00
S pzoo.oo v

(s )
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4. Press the Next > button.
5. The following screen will appear:

=

Text import Wizard - Step 2 of 3 §|®

This sceeen lets you set the delmiters your data contains. You can see
how your text is affected in the preview below,

Delners :] Treat consecutve delmkers as one
[Vl 1ab [ semicolon [] Comma
[Osoace [Cother: | Text qualifier: | D
Data preview

7/02/2002 5:18:22 2.
ean Length ila}
t Section 00.00
71 .00
2 .00 v

[ cocel J[ <Bok | [ Next>

6. Press the Next > button.
7. The following screen will appear:

—

Text Import Wizard - Step 3 of 3

This screen lets you select each column and sat Column data format
the Data Format, & General
'General converts numeric values to numbers, date O Text -
|
values to dates, and &l remaining values to text, O pate: |DMY v |
) Do not impart column (skip)

Data preview

[ Cancel ][ < Back ] ‘

8. Press Einish.
9. The data will now be imported into the work sheet of the spreadsheet software
and will allow further manipulation.
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10. Alternatively simply open a fresh worksheet in the spreadsheet software and
drag and drop the text file into the worksheet. It will be laid out as shown
below. You may have to adjust the column widths to ensure all values are
visible.

BT Microsoft Excel - HST35_V1_test file_4_3_10... [ |[B][X]

(9] Ele Edt View Insert Format ook Data  Window
I Help -8 X

HIRNE " N e WM e A W e WE e A |
i - B Z|IEEEH D04
§ = B s HEP ‘:‘3 _Jl : I ﬁ @_’J [_‘.' Realy with Changes, .

Al »* f 04/03/2010
A —] B | ¢ [ &
04/03/20101 15:28:25

Beam Support Simply Support

\Beam Material Black Mild Steel

| Yield Stress 338

Beam Width 20

\Beam Depth 5

\Plastic Section Modulus 125

|Beam Support Span 600

| Theoretical Plastic Moment 42250

|Actual results

1 |N 0.1

12 {mm 0
13 |Actual results
14N 243
15 |mm -3.23
16 |Actual results

N 507

|mm -6.17

|Actual results

N -756

mm 9.27

|Actual results

‘N -100.3 =3

mm -12.79

\Actual Plastic Moment 42000
26 ¥
M 4 » w\HST3S_V1_test file_4_3 |¢ | >
Ready
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HST2S — SIMPLE SUSPENSION BRIDGE

SOFTWARE WINDOW

[ HsT25_164_V1-1-0_ENGvi

Mode

Simple Suspension Bridge

Hardware

Image

Software Title

/

HDA 200
CEFLNE
Inputs
Theoretical
No of Pairs| 10
mvsegfo e
Bridge Span. L |( m
Tare
DataFile | | New [ | Append
Cable Tensions
LeftHand T Righttand T
Actual |u |u
Theoretical |u |u
Outputs

Wire diaaram

Control
Buttons

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus

ensuring consistency in viewing between software and hardware.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific

parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.

The inputs available are as follows:

No. of Pairs: These are the number of pairs of UDL bars being placed onto

the bridge deck.

UDL value, w: This is the value of the UDL bars being added to the bridge

deck.

Bridge span, L: Enter the value of the bridge deck span. This value is in

metres.
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Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

- Left Hand, T.: The actual and theoretical cable tension for the left hand end of
the suspension bridge. These are also displayed on the wire diagram. In
offline mode only the theoretical value will appear.

- Right Hand, Tr: The actual and theoretical cable tension for the left hand end
of the suspension bridge. These are also displayed on the wire diagram. In
offline mode only the theoretical value will appear.

Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

- CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

- LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE running, they can press this button and the key input and
output parameters will then be logged into the data file.

- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file. You can only choose this button or the append button, not both.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE

1. Load the experiment software by double clicking the .exe files supplied.
2. Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

Enter 1000 in the arch span input box.

Enter 200 in the arch rise input box.

Select Point from the type of load drop down menu.

Enter 50 in the single point load, W input box.

Choose 0.500 as the span fraction.

Nookow
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8. Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:

Uniformed Distributed Load (UDL)

Theoretical
No of Pairs |2 Rl eIV

UDL VYalue, w 12,5 N/m E
Bridge Span, L l1 m | ____]
‘ Tare
DataFile [ | New [] #ppend ’ LOG
Cable Tensions

LeftHand Ty | RightHand Tg

Actual 0 0

Theoretical | 20 20

9. The theoretical cable tensions will be presented on the hardware image also.

10.The TARE button, although live will not operate in offline mode.

11.Press the NEW button

12.Tick the Data File NEW box.

13.Right click on the graph and choose clear graph. Repeat this for the graph on
the graph tab also.

14.Press CALC.

15.You will then be shown the following window (the contents of this window will

vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.
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Select a data file to write. @z
Savepr g HSTSS v 3 e E-
_Jinstruction Mzanual
) = 15195 V1. ahases
MyRecent | [EBM5T95 V1. exe
Documents $HSTIS V1.

Degkop
My Docusmnts

59

My Cormpute

"_3 Fie name: 8 [T
My Network  ~ Save a2 lype: AlFies(*Y v Cancal

16. Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and
location have been chosen then press OK.

17.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

B HST25_V3_test file_5_3_10_pji_offline.t... (= |[B][X]
File Edit Format View Help
05/03/2010 12:55:32

Number of Pairs 2
UpL value, w 12.50

Bridge Span, L 1.00
Theoretical Left 20.00
Theoretical Right 20.00

18.1f you wish to change the inputs then simply press the NEW button, change
the input parameter, press the data file APPEND button and then press CALC.
You will be given the data file to append to, choose this and then press ok.

19.The data file should now have the new data saved into it, AND added
(appended) to the existing data.

20.1n the OFFLINE mode the LOG button will be greyed out.

21.When finished with the software shut the software down.

22.You can continue to adjust the inputs and see what outputs are obtained by

following the same process above.
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HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Load Cell Force 1 17
Load Cell Force 2 18

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

Repeat the input parameters from the OFFLINE mode procedure above, press the
CALC button and the software window should look like the image below:

> hst2s_v3.vi

Simple Suspension Bridge |

( f HST2S Simple Suspension Bridge H I TE'C‘H HDGE0D
- EDUCATION

Uniformed Distributed Load (UDL)

R '2—' Theoretical

DL Value,w 125 n/m P

Bridge Span, L l1—’ L'
Data File New [] Append LOG

Cable Tensions

Left Hand T Right Hand Tr

Actual |420 1-20.2

Theoretical | 20 IZU

1. In ‘ONLINE’ mode you will notice that the actual cable tensions are no longer
greyed out. These values will now start to change as they come in from the
HDA200.

2. Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with theoretical values.

3. If you wish to save the data into a NEW or existing data file then press NEW to
stop the software capturing data from the HDA200.

4. Tick the data file option required.

5. Press the CALC button and you will be prompted to create a new data file or
append to the existing file. Choose the option required.

6. The input parameters will then be saved to the data file.

7. Press the LOG button to store the actual values to the data file.

8. Should you change the hardware load to a new value and you wish to change
the software inputs then adjust the hardware, press NEW, adjust the software
inputs to be the same as the hardware, click the data file APPEND tick box
and then press CALC.

9. You can then continue to create new inputs and obtain new outputs depending
on how you set up the hardware and by following the procedure above.

10.The graph will be drawn automatically each time the actual applied load and
hence actual applied torque are changed.
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HST3S — PLASTIC BENDING OF BEAMS
SOFTWARE WINDOW

B HsT35_L64_V1-1-0_EN 5] Tabs

(o] & |

Experiment | Al Software Title

Beam Support Simply

Inputs

—

Beam Material Black Mild =~

Yield Stress, fy

Beam Width, b

Beam Depth, d
Plastic Section Modulus, Zp

Beam Support Span, L

Actual Applied Load
Actual Deflection

- - Theoret, Plastic Moment, Mp
L Actual Plastic Moment, Mp
Hardware Image

Mode
Control Buttons
hﬁﬂ [catcd [ newd ‘ [ Tare | | LoG |

il mm‘ O New [ Append ‘

Applied Load, N

i 1 i 1 i
15 2 25 3 35 4

Deflection, mm

0

0
0
0
0

[== = R

Outputs

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus

ensuring consistency in viewing between software and hardware.
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Tabs: The main experiment software is on the tab labelled experiment. A larger
version of the graph is displayed when the graph tab is pressed (see image
below):

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.

The inputs available are as follows:

- Beam support: Choose from the drop down list between simply supported,
propped cantilever, fixed. This links in with the elements of the hardware
experiment.

- Beam material: This is fixed at Black Mild Steel which is the material supplied
with the hardware experiment.

- Yield Stress, fy: Enter the yield stress of the black mild steel. This is typically
338 N/mm?,

- Beam width, b: Enter the beam width in millimetres.

- Beam height, d: Enter the beam height in millimetres.

- Plastic section modulus, Zp: This value is calculated automatically.

- Beam support span, L: Enter the support span in millimetres.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.
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The outputs available are as follows:

- Actual Applied Load: This is the actual applied load from the hardware itself
via the HDA200. This value is also displayed on the hardware image.

- Actual Deflection: This is the actual dial gauge value from the hardware. It
has the units of millimetres. This value is also displayed on the hardware
image.

- Theoret. Plastic Moment, Mp: This is the theoretically calculated plastic
moment based on the geometry given.

- Actual Plastic moment, Mp: This is the actual plastic moment based on the
actual results obtained from the hardware.

Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

- CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

- LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE running, they can press this button and the key input and
output parameters will then be logged into the data file.

- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file. You can only choose this button or the append button, not both.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

Graph: Each time a load position is set and the LOG button pressed the graph will be
plotted. Each point will be added to the graph. The same graph is displayed on the
graph tab. To clear the graph simply right click the cursor on the graph and choose
clear chart.

Rest: The dial gauge supplied with the hardware apparatus will have a limited
measuring range. When the maximum range of the dial gauge is reached during a
test, this reset button can be pressed, the dial gauge then manually zeroed using the
front buttons on the dial gauge display, and then the test resumed. Any new values of
deflection will be added to the last value saved prior to the reset button being
pressed. This then allows measurements up to 50mm to be taken.
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OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE

1. Load the experiment software by double clicking the .exe files supplied.
2. Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

3. Select ‘Simply support’ in the beam support drop down list.
4. Enter 338 in the yield stress, fy input box.
5. Enter 20 in the beam width, b input box.
6. Enter 5 in the beam height, d input box.
7. The plastic section modulus will be calculated automatically.
8. Enter 600 in the beam support span, L input box.
9. Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:
Beam Support Simply Support T ‘
Beam Material Black Mild Steel <
Yield Stress, fy 338 Mimm®
Beam Width, b 20 i
Beam Depth, d 5 e
Plastic Section Modulus, Zp 125 mm 4
Beam Support Span, L 600 mm
Actual Applied Load 0 N
Actual Deflection 0 min
Theoret, Plastic Moment, Mp 42250 Mrmm
Actual Plastic Moment, Mp Mrm

10.The theoretical plastic moment in the first output box. The actual plastic
moment will not appear because the actual applied load and actual deflection
are greyed out because you are in ‘OFFLINE’ mode.

11.Press the NEW button

12.Tick the Data File NEW box.

13.Press CALC.
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14.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.

Select a data file to write. @E
Savejn  J HSTSS v ¢ y Al
5 L) Instruction Manual
) |=f HET95 V1. alizses
MyRecent [ HSTIS V1.exe
Documents “HHSTIS_VLin
Deskiop
My Decuments
=]
58
My Computer
@ File name: v [ oK, J
My Network.  Save as hype: Al Fies [*5) v

15. Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and
location have been chosen then press OK.

16.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

I HST3S_V1_test file_4_3_10_pji_offline.txt - Not... [= |[B]X]
File Edit Format Yiew Help

04,/03/2010

Beam Support
Beam Material
Yield stress

15:0%:19

sSm Support
81 agkym 1gp5tee1
338,00

Beam width 20.00

Beam Depth 5.00

Plastic section Modulus 125.00
Beam Support span 600. 00
Theoretical Plastic Moment 42250.00

17.1f you wish to change the inputs then simply press the NEW button, change
the input parameter, press the data file APPEND button and then press CALC.
You will be given the data file to append to, choose this and then press ok.

18.The data file should now have the new data saved into it, AND added
(appended) to the existing data.

19.In the OFFLINE mode the LOG button will be greyed out.

20.When finished with the software shut the software down. You can continue to
adjust the inputs and see what outputs are obtained by following the same
process above.
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HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Load cell Force 1 17
Dial Gauge Dial gauge 1 28 0.01lmm

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

Repeat the input parameters from the OFFLINE mode procedure above, press the
CALC button and the software window should look like the image below:

i hstds_v1.vi

Bpoinent. | Gaph |
HST3S Plastic Bending of Beams H I-—T E C H HOA 200
EDUCATION F——
| Crlrey
et
1, - porag Baam Support sinply Sippat
Beam Sateria Elack Mid Steed
il Steass, fy 35 Mimm®
. 3 Deam Width, 5 20 mm
Eeam Depth, d 5 mi
Hlashis Section Modus, 2p 125 mm 3
Baaln Suppot Span, L €00 mnm
1m.2 N
Actud fopled Loed -100.2 N
Artual Dofiecticn 12.79 mm
Thecret. Plastc Momerk, Mo 422¢0 Kimen
== Bzl Pt Momert, Mo 42000 pYven

= e
F
:
SR | iz e | S

Oeflecban,mm

=

In ‘ONLINE’ mode you will notice that the actual applied load and deflection
are no longer greyed out. These values will now start to change as they come
in from the HDAZ200.

Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with theoretical values.
If you wish to save the data into a NEW or existing data file then press NEW to
stop the software capturing data from the HDA200.

Tick the data file option required.

Press the CALC button and you will be prompted to create a new data file or
append to the existing file. Choose the option required.

The input parameters will then be saved to the data file.

Press the LOG button to store the actual values to the data file.

Incrementally change the load position from NONE right through to -100mm,
and at each increment press the LOG button.

The graph will be drawn automatically at each load position point, but you
must follow the load position points in turn otherwise the graph will appear
incorrect and the actual shear centre will not be correct.
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HST4S — THREE HINGED ARCH
SOFTWARE WINDOW

1 HsT4 Hardware |mage Software Title Mode & @

Experiment | Graph | / \
@4l HsTas  Thike Hinged Arch

Hoazoo (i

¥ Inputs
- —_— Arch Span, L

Arch Rise, h

mm /
Type of Load Point = !

Single Point Load, W

UDL Load, w 1
T L Load Position, a
Vertical Reaction @ A, VA Mal M
| Vertical Reaction @ B, VB MalM N
1 \ A - = Horizontal Thrust, H Mal ‘N\ OUtpUtS
L e Theoretica Actual Horizontal Thrust, H 0 M
ﬁ\ Bending Moment ” l

Slider Mﬂa, sing 0 Nmm ﬂ Frame Diagram

_"‘%\
Beam span. mm
L)

2 7500+
gk
& = 5000- Graph Va
e
2 8 en0-
B E [l [l | [Foe] | [0 |
s
= 0_
~ 1 1 i 1 1 i 1 i i i [i
0 100 200 3200 400 500 600 700 800 900 1000 _
Data File New Append
Arch Span, mm

Control Buttons

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus
ensuring consistency in viewing between software and hardware.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.
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The inputs available are as follows:

- Arch Span, L: This is the span of the arch. On the hardware this is 2000mm.
It has the units of millimetres (mm).

- Arch Rise, h: This is the rise of arch. On the hardware this is 200mm. It has
the units of millimetres (mm).

- Type of load: the user can select from ‘POINT’ load or ‘UDL’ load. The ‘UDL’
load stands for uniformly distributed load.

- Single Point Load, W: When the user selects the type of load as a ‘POINT’
load then the value of the ‘POINT’ load can be input here. It has units of
Newton (N).

- UDL Load w: When the user selects the type of load as ‘UDL’ then the value
of the ‘UDL’ can be selected from the drop down list. It has the units of N/m.

- Load Position, a: This is input by the user between 0 and 1000mm. It has the
units of millimetres (mm).

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical. Again the format of the columns is the same as the
inputs except that the central column is automatically updated depending on the
inputs chosen and cannot be adjusted via the keyboard.

The outputs available are as follows:

- Vertical Reaction @ A, VA: This is the theoretical vertical reaction at A based
on the input parameters chosen. It has the units of Newton’s (N).

- Vertical Reaction @ B, VB: This is the theoretical vertical reaction at B based
on the input parameters chosen. It has the units of Newton’s (N).

- Horizontal Thrust, H: This is the theoretical value of horizontal thrust based
on the input parameters selected. It has units of Newton’s (N). When in
OFFLINE mode this value of horizontal thrust will appear in the text box in the
bottom right hand corner of the hardware image.

- Actual Horizontal Thrust, H: This is the actual value of horizontal thrust from
the hardware itself. It has units of Newton’s (N). When in ONLINE mode this
value of horizontal thrust will appear in the text box in the bottom right hand
corner of the hardware image. This value will be greyed out when in OFFLINE
mode.
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Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

- CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated.

- TARE: This button is only valid when running in ONLINE mode as when
pressed it zeroes (tares) the values from any strain gauges and load cell
channels which are being used in the software.

- LOG: When the end user wishes to record any data from the software during
ONLINE running, they can press this button and the key input and output
parameters will then be logged into the data file.

- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

Frame Diagram: This represents a schematic of the hardware arrangement and is a
cross reference for the inputs. This will not be present on all experiment softwares.

Graph: If present it is possible to view the theoretical bending moment diagram for
the parameters chosen. This will be created when the CALC button is pressed.

Slider: To view the theoretical bending moment values along the arch span, the user
can move this slider across the arch span at various positions. The value of the
bending moment at this position will then appear in the text box in the top right hand
corner above the slider.
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OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE

1. Load the experiment software by double clicking the .exe files supplied.

2. Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

Enter 1000 in the Arch Span input box.

Enter 200 in the Arch Rise input box.

Choose Point Load form the Type of Load drop down list.

Enter 50 in the Single Point Load, W input box.

Enter 500 in the Load position input box. The screen should now have inputs
that look like the following image:

NOoO U AW

F (=
4=

||
(5

HI-TEICH s
EDUCATION _
Avch Span, L 1000 mm
Arch Rise, b 200 mm
Typ= of Lozd Poirk
Single Pane Load, W <0 N
LOL Load, w 5 = Nim
Load Paskion, a 500 i
‘artizal Reaction @ A, VA 25 N
Vertical Reaction @ B, VB 25 N
Horizontd Theust, H 62.5 N
Actual Honzontal Thrust, H 0 N

L

s

i:i-,,,l ¥
Lo,

Fpan, mm e
. H . H
4..1 & 3 r»,—
¥a
| Cale ] | e I [ I. Tar;l ] LOG L]
po 1000 Data File | [T New [ ] Append I
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8. Press the CALC button and the values will appear in the output boxes, on the
hardware image, the bending moment graph created and moving the slider to
mid span will show the bending moment at this point on the arch as shown in
the image below:

> HST4S_V2.vi

Experiment | Graph I

B3 Hs14s Three Hinged Arch HITE CHEEEE
- EDUCATION

g - oiined
Arch Span, L 1000 mm
Arch Rise, b Z00 M
Type of Load Point
Single Paint Load, W ) M
UDL Load, w 'S N Mjm
Load Pasition, a S00 mm
Vertical Reaction @ A, YA 25 M
S5 Ul Vertical Reaction @ B, VB 5 N
Horizontal Thrust, H 62.5 il
Theoretical Actual Horizontal Thrust, H i} il
Bending Maorment
Ed ¥
12500  Mmm
: T
Bearm span, mm I
H H
=] A B
S h
&= i
e
)
‘2 (ool [oed | [roed | [0 |
o=
.
=
1 1 I I I I I 1 1 I
100 200 300 400 500 B00 F00 500 00 1000 Data File D Mew D append |
Arch Span, mm

9. There will be no value for the Actual Horizontal Thrust, H as the software
has been chosen to run in OFFLINE mode.

10.Right click in the graph display and choose clear chart. This then clears the
chart for a new diagram to be created. If you do not clear the chart new graphs
will be appended to this existing graph.

11.Tick the Data File NEW box.

12.Press CALC.
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13.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.

Select a data file to write.

Savein | ) HSTSS ¥V o3 m

£ () Instruction Manual
4) HST95_V1.aliases
l"“‘1
MyRecent  [BEIHST95 V1.exe
Documents | " HST9S_Y1.ini

Desktop

)

My Documents

My Computer

My Network | Save asbpe: |AlFies () v/

‘l} File name: ‘ V—‘

14.Either rename the default name of TextFile.txt or keep this default name.
Ensure the file extension of .txt remains. Once the filename and location have
been chosen then press OK.

15. A new bending moment graph will appear and the same values appear in the
output boxes.

16. The input and output data will now be saved in the data file created.

17.Press the NEW button, and then tick the Data File APPEND box. Press CALC
and then choose the same data file as created previously. The current input
and output data will now be appended to this file without overwriting the
original data.

18. Locate this text file and open in NOTEPAD to see the format and information
that it is being saved.

19.1f you wish to change the inputs then simply clear the graphs, change the
input, choose whether to create a new data file or append to an existing file
and then press CALC.

20.1n the OFFLINE mode the NEW and TARE buttons although live will not
perform any function. The LOG button will not be live and greyed out but the
data can still be stored by the use of the CALC button.

21.When finished with the software shut the software down.

22.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.
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HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Load cell Force 1 17

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

1. Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

1B HST4S_V2.vi

Experiment | Graph |

( f HST45  Three Hinged Arch H I T E C H HD& 200
EDUCATION
P Oninzg
Arch Span, L 1000 mm
Arch Rise, h 200 mm
Twpe of Load Poink %
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i A e Horizontal Thrust, H 62,5 M
- e Theoretical Ackual Horizontal Thrust, H 1] ]
k/ Bending Moment
glide for Point Reading 1} Tmm ﬂ
L f"'_ C e
Beam span, mm I
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2. You will notice that the Actual Horizontal Thrust, H output line is now live
and not greyed out.

3. You will now see the actual value of the horizontal thrust coming from the
hardware within this output box. To zero this reading simply press the TARE
button. You may have to press it again if the reading does not return to zero.

4. Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the Actual Horizontal Thrust, H value
with the theoretical value.

5. If you wish to save the data into the existing data file or a new data file then
press the NEW button. The value in the Actual Horizontal Thrust, H output
box will change due to the fact that the software is not retrieving the actual
value from the hardware.

6. Clear the graph if necessary.

7. Tick the data file option required.

8. Press the CALC button and you will be prompted to create a new data file or
append to the existing file. Choose the option required.

9. The current input and output values will then be saved to the data file.

10.Press the NEW button when you need to change a value of one of the inputs.

11.Change the input parameter.

12.Clear the graph if necessary.

13.Choose whether to create a new data file or append to an existing file.

14.Press CALC and the new outputs will be created along with a graph.

15.You can then continue to create new inputs and obtain new outputs depending
on how you set up the hardware and by following the procedure above.
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DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for the HST4S:

£ TextFile.txt - Notepad r.. |EJE
File Edt Format View Help

07/10/2009 16:37:20 ~
Arch Span 1000. 00 2
Arch Rise 200,00

single Point Load 50.00

upL Load 25000, 00

Load Position 500.00

vertical Reaction VA 25.00

vertical Reaction VE 25.00

Hordizontal Thrust 62.50

0.00 0.00 0.00 0.00 0.00 0,00 0. 00 0.00

50.00 38.00 2375.00 1250.00 125.00 118.75 6.25 0.00

100.00 72.00  4500.00 2500.00 250.00 225.00 25.00 0.00

150.00 102.00 6375.00 3750.00 375.00 318.7 56.25 0.00
200.00 128.00 8000.00 5000.00 S00.00 400.00 100.00 0.00
250.00 150.00 9375.00 6250.00 625.00 468.75 156.25 0.00

300.00 168.00 10500.00 7500.00 750.00 525.00 225.00 0.00
350.00 182.00 11375.00 8750.00 B75.00 568.75 306.25 0.00
400.00 192.00 12000.00 10000.00 1000.00 600.00 400.00 0.00
450.00 198.00 12375.00 11250.00 1125.00 618.75 506.25 0.00
500.00 200.00 12500.00 12500.00 1250.00 625.00 625.00 0.00
550.00 193.00 12375.00 11250.00 1375.00 618.75 756.25 0.00
600.00 192.00 12000.00 10000.00 1500.00 600.00 S00.00 00
650.00 182.00 11375.00 8750.00 1625.00 568.75 1056.25 0.00
700.00 168.00 10500.00 7500.00 1750.00 525.00 1225.00 0.00

750.00 150.00 9375.00 6250.00 1B875.00 468.75 1406.25 0.00
800.00 128.00 8000.00 5000.00 2000.00 400.00 1600.00 O
850.00 102.00 6375.00 3750.00 2125.00 318.75 1806.25 0.
900.00 72.00 4500.00 2500.00 2250.00 225.00 2025.00 0.00
950.00 3B8.00 2375.00 1250.00 2375.00 118.75 2256.25 0

0

1000.00 0.00 0.00 0.00 2500.00 0.00 2500.00 00
07/10/2009 16:38:27

Arch Span 1000. 00

Arch Rise 200. 00

single pPoint Load 50.00

upL Lead 25000, 00

Load Position 500. 00

vertical Reaction va 25.00

vertical Reaction Ve 25.00

Hor fzontal Thrust 62,50

0.00 0.00 0.00 0.00 0.00 0.00 0.00 00

50.00 38.00 2375.00 1250.00 125.00 118.
100.00 72.00 4500.00 2500.00 250.00 225.
150.00 102.00 6375.00 2750.00 375.00 318.
200.00 128.00 8000.00 5000.00 500.00 400.
250.00 150.00 9375.00 6250.00 625.00 468.
300.00 168.00 10500.00 7500.00 750.

[
o
~
w
coOoOCoCO
<
(=3

.00
525.00 225.00 0.00
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oMo UnouL
I
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The data is as follows:

Date and time.

Arch span input value from software.

Arch Rise input value from software.

Single Point Load value from software

UDL Load (even if the software is not being run with UDL selected) from software
Load Position from software

Vertical Reaction VA from software

Vertical Reaction VB from software

Horizontal Thrust

There are 8 columns shown in the data file of which two are important:

Column 1: Beam span increments (mm)
Column 4: Bending Moment values across the beam span for the particular input
parameters chosen.

All data appended to this file will be saved in this data file and can be viewed.

HSTS/E/02/026 Page 55 of 261



HSTS Structures Software Package

Instruction Manual

HSTSS — TWO HINGED ARCH

SOFTWARE WINDOW
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In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus

ensuring consistency in viewing between software and hardware.
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Tabs: The tabs at the top allow the main software screen to be shown and also a
larger version of the graph. The following image shows the graph on this tab.
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Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.

The inputs available are as follows:

- Arch Span, L: Input the span of the arch in millimetres.

- Arch rise, h: Input the rise of the arch in millimetres.

- Type of Load: Select from the drop down list the type of load you require.
The options are Point or UDL.

- Single Point Load, W: If the type of load chosen is POINT then enter the
value of the point load here in Newton’s.

- UDL Load Value, w: If UDL is chosen for the type of load select the value of
the UDL from the drop down list.

- Span Fraction for Load, n: Select the fraction of the span where the load is
being applied from the drop down list. These fractions are the same as on the
hardware experiment.
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Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

Vertical Reaction @ A, VA: This is the theoretical reaction at the left hand
end of the arch in Newton’s.

Vertical Reaction @ B, VB: This is the theoretical reaction at the right hand
end of the arch in Newton’s.

Horizontal Thrust, H: This the calculated theoretical value of horizontal thrust
based on the parameters given above.

Actual Horizontal Thrust: This the actual horizontal thrust from the hardware.
When in offline mode this value will be greyed out.

Control buttons: these buttons give the end user a choice of what to do with the

software and the values presented on the screen. They are described in more
detail as follows:

CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE running, they can press this button and the key input and
output parameters will then be logged into the data file.

Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file. You can only choose this button or the append button, not both.
Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

Slider: The influence line for the arch can be obtained by moving the slider
horizontally across the span of the arch. The graph produced reflects also the
influence line of the arch for the particular loading applied. The influence line
value is displayed in the output box near the hardware image.
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OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE

1.
2.

ONO O AW

Load the experiment software by double clicking the .exe files supplied.
Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

Enter 1000 in the arch span input box.

Enter 200 in the arch rise input box.

Select Point from the type of load drop down menu.

Enter 50 in the single point load, W input box.

Choose 0.500 as the span fraction.

Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:

Arch Span; L 1000 mm
Arch Rise, h 200 mnm
Type of Load Point
Single Point Load, W S0 M
DL Load Value, w 5 T4 Nm
Span Fraction for Load, n 0,500 T
Yertical Reaction @ &, VA 25 N
Yertical Reaction @ B, VB 25 M
Horizontal Thrust, H 48,8 [
Actual Horizontal Thrust 0 N
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9. The complete screen should look like the following image:

i HS155_VZ.vi

Esperiment | Granh |

HSTSS  Two Hinged Arch H“—T E C H FOW 200
EDUCATION _
= o —
Arch Span, L 1000 ~m
Arch Asa, b 200 m
Type cf Loac Part
Srgla Foint Load, W 50 N
LOL Load Yabe, w 5. ol Nm
Span Fradion for Load, n 0.500. %
Wartical Reachon i &, UA 25 n
43.8 N Yertical Reaction @ &, VE 25 N
Heezortal Thrast, M | 40.0 N
Adua Horzorkal Theast ) N
Theoretizal
Infuerce R S |4

3 | ..-a‘]—\
”, JK i \— “,

A
i
-1V,

Iﬁ.‘ [ ] |T&e“ ;L{,.;IJ

[CIhew 7] Appenc ]

20 M0 400 SO0 €0 0 @) SO0 000
Arch, mm 3

Data File

10.The theoretical horizontal thrust will be presented on the hardware image also.

11.The TARE button, although live will not operate in offline mode.

12.Press the NEW button

13.Tick the Data File NEW box.

14.Right click on the graph and choose clear graph. Repeat this for the graph on
the graph tab also.

15.Press CALC.
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16.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file

name in the location of your choice.

Select a data file to write. @z
Savepr JHSTSS vi OFirE-
;):mlrumon znua
) (= HE195 V1, shases
MyRecent | [ H5TIS V1 .exe
Documents PHSTIS_V1.ind
Degktop
My Docusmnits
59
My Cormputer
Ly | Flemme v
My Netwark Save az ype: Al Fies(*9 v

17.Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and

location have been chosen then press OK.

18.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

B HSTSS_V2_test file_5_3_10_pji_off... [= |[B][X]
File Edit Format View Help

05/03,/2010 10:41:44

Arch Span 1000. 00

Arch Rise 200.00

single Point Load 50.00
Span Fractijon  0.500
vertical Reaction 25.00
Horizontal Reaction 25.00
Horizontal Thrust 48.80
0.000 0. 000

0.125 0.379

0.250 0. 696

0.375 0. 904

0.500 0.977

0.625 0. 904

0.750 0.696

0.875 0.379

1.000 0. 000

19.1f you wish to change the inputs then simply press the NEW button, change
the input parameter, press the data file APPEND button and then press CALC.
You will be given the data file to append to, choose this and then press ok.
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20.The data file should now have the new data saved into it, AND added
(appended) to the existing data.

21.In the OFFLINE mode the LOG button will be greyed out.

22.When finished with the software shut the software down.

23.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.

HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Load Cell Force 1 17
Dial Gauge Dial Gauge 1 28 0.01mm

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

NB: If the dial gauges (if used) are connected but not turned on then the
software and HDA200 will not display the dial gauge values and the software
and HDA200 screens will wait until they are turned on. Ensure the dial gauges
are turned on when running the experiment and software.

1. Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

i HS155_VZ.vi

| (it | Grank: |

HSTS5S  Two Hinged Arch

| -

="

A6 for fluerce Lne Sahe

4

o
|
HI-TIE CHEEEE
EDUCATION I
Qnhngy
Arch Span, L 1000 =m
Arch AUisa, b 200 m
Type of Loac Park
Sirgla Point Load, W S0 N
LOL Load Vabes, w S < Nim
Span Fradtion for Load, n 0.500. &
Vartizal Reachon i A, VA 25 )
51 N Yertical Reaction @ B, VB 25 N
Hergorkal Thrast, 0 40.0 n
ok Acud Hoezorkal Thrast -5t N

i Theoretizal
Infuercs
2.9

W00 200 300 400 500
Arch, mm

€0 700 60 00 000

S ni Jv
// w i
.'t‘ : \ﬁ
- ! - 4,
‘ 4
ik v,

[cacd [mead IT&:«]J !Lcell

Data File

[ New  [V] App=nc

2. In ‘ONLINE’ mode you will notice that the actual horizontal thrust is no longer
greyed out. These values will now start to change as they come in from the

HDA200.

3. Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with theoretical values.

4. If you wish to save the data into a NEW or existing data file then press NEW to
stop the software capturing data from the HDA200.

oo

Tick the data file option required.
Press the CALC button and you will be prompted to create a new data file or

append to the existing file. Choose the option required.

© o~

The input parameters will then be saved to the data file.
Press the LOG button to store the actual values to the data file.
Should you change the hardware load to a new value and you wish to change

the software inputs then adjust the hardware, press NEW, adjust the software
inputs to be the same as the hardware, click the data file APPEND tick box

and then press CALC.

10.You can then continue to create new inputs and obtain new outputs depending
on how you set up the hardware and by following the procedure above.
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11.The graph will be drawn automatically each time the actual applied load and
hence actual applied torque are changed.

DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for this experiment
when a new file has been created and the LOG button has been pressed. The data is
as follows:

I HST5S_V2_test file_5_3_10_pji_online.tx... [= |[B][X]

File Edit Format Yiew Help
P5/03/2010 11:00:34

Arch span 1000.00

Arch Rise 200.00

single Point Load 50.00
Span Fraction  0.000
vertical Reaction 50.00
Horizontal Reaction 0.00
Horizontal Thrust 0.00
0. 000 0.000

0.125 0.379

0.250 0.696

0.375 0.904

0.500 0.977

0.625 0.904

0.750 0.6%6

0.875 0.379

1.000 0.000

actual results

Horizontal Thrust -50.9
Actual results

Horizontal Thrust -50.9
05/03/2010 11:02:52

Arch Span 1000.00

Arch Rise 200. 00

Single Point Load 50.00
Span Fraction 0.500
vertical Reaction 25.00
Horizontal Reaction 25.00
Horizontal Thrust 48. 80
0.000 0.000

0.125 0.379

0.250 0.696

0.375 0.904

0.500 0.977

0.625 0.904

0.750 0.696

0.875 0.379

1.000  0.000

Actual results

Horizontal Thrust -51.0

The information will then repeat itself depending on how many test points have been
logged.
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HST7S — DEFLECTION of FRAMES

SOFTWARE WINDOW

[ H5T75_164_V1-1-0_ENG.vi

Rectangular Portal |

Software Title

Mode

=

HST7S Deflection of Frames

Control Buttons

|Ca|cl |

New | ‘ [ Tare | ‘ [ o6 |

Data File

7] Mew

|| Append

Output values

Frame Material
Youngs Modulus, E
Frame Section Width, b
Frame Section Height, d
Sec Moment of Area,l
Frame Length, L
Frame Height, H

Point of Applied Load

Overhang Length, a
Height of Overhang, h

Applied Load, P
Actual Applied Load, P

Vertical Deflection at C

Actual Deflection at C

Horizontal Deflect at B

Actual Deflection at B

Horizontal Deflect at D

Actual Deflection at D

\
voa o [l |

B

Steel '\_‘
207000 N/mm?
0 mim
0 \
mT Inputs
0 mm *
0 mm
0 mim
Vertical a & a '\_‘
0 mm
0 mm
0 M
0 M
0 mm
N
0 i Outputs
0 mm
0 mm
0 mim

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus

ensuring consistency in viewing between software and hardware.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these

parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the

next parameter.
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The inputs available are as follows:

- FErame Material: The user can choose the frame material. Choices range from
steel, aluminium and brass. When a material is chosen the young’s modulus is
automatically chosen and displayed in the input box below.

- Frame Section Width, b: This is the width of the frame section material.
Typically this will be 25mm. It has the units of millimetres (mm).

- FErame Section Height, d: This is the height of the frame section material.
Typically this is 8mm. It has the units of millimetres (mm).

- Sec Moment of Area, I: This is the value of the second moment of area,
which is a calculated value using the values of b and d from above. It has the
units of mm4.

- Frame Length, L: This is the value of the length of the frame from the centre
line of one side to the centreline of the other side. This is typically 600mm. It
has the units of millimetres (mm).

- Frame Height, H: This is the height of the frame from the knife edge and roller
bearing centre line to the centreline of the top horizontal member. This is
typically 450mm. It has the units of millimetres (mm).

- Point of Applied Load: This is a drop down list of options for the position of
the applied load to the frame. The options are vertical a & a, vertical C only,
horizontal E only, horizontal E & G. You select which load option depending
in which part of the hardware experiment you are running.

- Overhang Length, a: This is the length of the overhang for the rectangular
portal frame. It is labelled a to be consistent with the hardware instruction
manual. It has the units of millimetres (mm).

- Height of Overhang, h: This is the height of the overhang for the rectangular
portal frame. It is labelled h to be consistent with the hardware instruction
manual. Typically this value will be 300mm. It has the units of millimetres
(mm).

- Applied Load, P: This is the value of the applied load which is being applied
at the option chosen in the Point of Applied Load input above. The units of this
parameter are Newton (N).

- Actual Applied Load, P: This is the value of the applied load being added to
the frame by the user when running the software in ONLINE mode ONLY.
When running in OFFLINE mode this input box will be greyed out. It has the
units of Newton (N).
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Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical. Again the format of the columns is the same as the
inputs except that the central column is automatically updated depending on the
inputs chosen and cannot be adjusted via the keyboard.

The outputs available are as follows:

- Vertical Deflection at C: this is theoretical value of the vertical deflection at
point C on the rectangular frame. It has the units of millimetres (mm).

- Actual Deflection at C: When in ONLINE mode this is the actual value of the
vertical deflection of point C on the rectangular frame. It has the units of
millimetres (mm). NB: IN ORDER TO COMPARE THE ACTUAL RESULTS
WITH THEORETICAL IT IS IMPORTANT THAT THE INPUTS OF THE
SOFTWARE ARE SET TO THE SAME VALUES AS THE HARDWARE
ARRANGEMENT. IF NOT THEN A COMPARISON IS NOT ACHIEVABLE.

- Vertical Deflection at B: this is theoretical value of the vertical deflection at
point C on the rectangular frame. It has the units of millimetres (mm).

- Actual Deflection at B: When in ONLINE mode this is the actual value of the
vertical deflection of point C on the rectangular frame. It has the units of
millimetres (mm).

- Vertical Deflection at D: this is theoretical value of the vertical deflection at
point C on the rectangular frame. It has the units of millimetres (mm).

- Actual Deflection at D: When in ONLINE mode this is the actual value of the
vertical deflection of point C on the rectangular frame. It has the units of
millimetres (mm).

Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

- CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated.

- TARE: This button is only valid when running in ONLINE mode as when
pressed it zeroes (tares) the values from any strain gauges and load cell
channels which are being used in the software.

- LOG: When the end user wishes to record any data from the software during
ONLINE running, they can press this button and the key input and output
parameters will then be logged into the data file.

- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

Output Values: These values are the key output values from the hardware. They
have been placed within the hardware image near the area they represent to give a
guide to the end user.
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OFFLINE MODE

1.
2.

w

©ooNO O A

Load the experiment software by double clicking the .exe files supplied.
Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

Choose the frame material to be steel. The young’s modulus should now be
automatically selected from here.

Enter 25 in the section width input box.

Enter 8 in the section height input box.

Enter 600 in the frame length input box.

Enter 450 in the frame length input box.

Choose vertical C only for the point of load.

Enter 50 in the Applied Load input box. The screen should now have inputs
that look like the following image:

|
Frame Material Steel N
‘Youngs Modulus, E 207000 Mfrmm?
Frame Section Width, b 25 i
Frame Section Height, d g mm
Sec Moment of Area, ] 0 mm*
Frame Length, L 600 i
Frame Height, H 450 mm

Point of Applied Load ~ Vertical Conly <

Overhang Length, a 0 mm
Height of Overhang, h 0 mm
Applied Load, P 50 M
Actual Applied Load, P 0 M
Vertical Deflection at C 0 mm
Actual Deflection at C 0 mm
Horizontal Deflect at B 0 mm
Actual Deflection at B mm
Horizontal Deflect at D 0 mm
Actual Deflection at D 0 mm
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10.Press the CALC button and the values will appear in the output boxes and on
the hardware image as shown in the image below:

B> HST7S_v3.vi

Rectangular Portal I

HST7S Deflection of Frames I ‘ HDA 200
EDUCATION _
‘ 2 — e——— -YEG- = g
| Frame Material Steel N
Youngs Modulus, E 207000 Mfmm?
Frame Section Width, b 25 mm
Frame Section Height, d g mm
Sec Moment of Area,l 1066.67 mm*
Frame Length, L 600 mm
Frame Height, H 450 mm

Point of Applied Load ~ Vertical Conly <~

Overhang Length, a 0 mm
Height of Overhang, h 0 mm

Applied Load, P 50 N

Actual Applied Load, P 0 i)
Vertical Deflection at C 1.01902 M
Actual Deflection at C 0 mm
Horizontal Deflect at B -4.5856 mm
M M‘ I @—I I I—M Actual Deflection at B mm
Horizontal Deflect at D 0 mm

Data File New nd

U L] Appe Actual Deflection at D 0 mm

11.There will be no values for the Actual Applied Load, P; Actual Deflection at
C and Actual Deflection at D as the software has been chosen to run in
OFFLINE mode.

12.Press the NEW button.

13.Tick the Data File NEW box.

14.Press CALC.

15.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.
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Select a data file to write.

Savein | (3 HST95 ¥ o2 E

L {3 Instruction Manual
\_3 =) HsT95_v1.aliases
MyRecent  [HST9S V1.exe
Documents | “HHSTIS_y1.ini

@
)

Desktop

)

My Documents

|

-
My Computer

Q@)  Flepne R v
My Nelwork | Savessiype: | AlFies () v]

16. Either rename the default name of TextFile.txt or keep this default name.
Ensure the file extension of .txt remains. Once the filename and location have
been chosen then press OK.

17.The input and output data will now be saved in the data file created.

18.Press the NEW button again, and then untick the Data File NEW box and then
tick the Data File APPEND box. Press CALC and then choose the same data
file as created previously. The current input and output data will now be
appended to this file without overwriting the original data.

19. Locate this text file and open in NOTEPAD to see the format and information
that it is saving.

20.1f you wish to change the inputs then simply press the NEW button, change
the input, choose whether to create a new data file or append to an existing
file and then press CALC.

21.1n the OFFLINE mode the NEW and TARE buttons although live will not
perform any function. The LOG button will not be live and greyed out but the
data can still be stored by the use of the CALC button.

22.Press the NEW button.

23.Now select the vertical a & a option from the point of applied load list.
24.Enter 75 in the overhang length input box.

25.Enter 300 in the overhang height input box.
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26.Enter 20 in the applied load input box. The screen should look like the

following:
Frame Material Steel v
‘foungs Modulus, E 207000 Njmm?
Frame Section Width, b 25 mm
Frame Section Height, d 8 mm
Sec Moment of Area,l 1066.67 nm *
Frame Length, L 600 mm
Frame Height, H 450 mm
Paint of Applied Load Verticala&a
Overhang Length, a 75 mm
Height of Overhanag, h 300 mm
Applied Load, P 20 N
Actual Applied Load, P 0 M
Vertical Deflection at C 1.01902 mm
Actual Deflection at C 0 mm
_Horizontal Deflect at B -4.5856 mm
Actual Deflection at B mm
Horizontal Deflect at D 0 mm
Actual Deflection atD 0 mm-
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27.Choose whether to create a new or append to a data file and then press the
CALC button. The following screen will appear.
B HST7S_v3.vi

Rectangular Portal |

I HST7S Deflection of Frames

= |

[ cacd INew" [ Tare | l [ Los |

Data File

[] New [[] Append

Frame Material

Steel

—

‘Youngs Modulus, E

207000

Frame Section Width, b

25

Frame Section Height, d

8

Sec Moment of Area,l

1066.67

Frame Length, L

600

Frame Height, H

450

Point of Applied Load

Vertical a & a

Overhang Length, a

75

Height of Overhang, h

300

Applied Load, P

20

Actual Applied Load, P

0

Vertical Deflection at C |

0

mm

Actual Deflection at C

0

mm

Horizontal Deflect at B

-2.59851

mm

Actual Deflection at B

mm

Horizantal Deflect at D

0

mm

Actual Deflection at D

0

mm

28.You will notice that the horizontal deflection only now appear at point B on the
frame. This is because the load point a & a are linked with the deflection point

B.

29.By applying the same procedure from list item 22 above it is possible to
change the point of applied load which will then give the deflection values at

point D also.

30.The software has been designed to follow the hardware instruction manual so

please refer to this for further details.

31.When finished with the software shut the software down.

32.You can continue to adjust the inputs and see what outputs are
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HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Load cell Force 1 17
Load cell Force 2 18
Dial Gauge Dial gauge 1 28 0.01mm
Dial Gauge Dial gauge 2 29 0.01lmm

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

NB: ENSURE THAT ALL DIAL GAUGES ARE ATTACHED TO THE HDA200.
THE DEFLECTION VALUES WILL NOT APPEAR IN THE SOFTWARE
SCREEN IF THE DIAL GAUGES HAVE NOT BEEN CONNECTED.

1. Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button.

2. You will notice that the Actual Applied Load, P; Actual Deflection at C and
Actual Deflection at D output lines are now live and not greyed out.

3. Repeat the same process with the ONLINE mode as the OFFLINE mode as
detailed above.

4. Zero the dial gauges.

5. Load the hardware experiment as outlined in the hardware instruction manual.
You should then be able to compare the actual values with the theoretical
values.

6. If you wish to save the data into the existing data file or a new data file then
tick the appropriate box.

7. Press the CALC button and you will be prompted to create a new data file or
append to the existing file, depending on the option chosen.

8. The current input and output values will then be saved to the data file.

9. Press the NEW button when you need to change a value of one of the inputs.
10.Change that input.

11.Choose whether to create a new data file or append to an existing file.
12.Press CALC and the new outputs will be created.

13.You can then continue to create new inputs and obtain new outputs depending
on how you set up the hardware and by following the procedure above.
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DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for the HST7S:

P TextFile.txt - Notepad
File Edit Format VYiew Help

08/10/2009 09:36:31

Point of aApplied Load wvertical C only
Modulus E 207000. 00

Frame Section width 25.00

Frame Section Height 8.00

second Moment of Area  1066.67
Frame Length 600. 00

Frame Height 450.00

overhang Length 0.00

Hei?ht of overhang 0.00

Applied Load 50.00

08,/10/2009 09:38:32

Point of Applied Load vertical C only
Modulus E 207000. 00

Frame Section width 25.00

Frame Section Height 8.00

second Moment of Area  1066.67
Frame Length 600. 00

Frame Height 450.00

overhang Length 0.00

Hei?ht of overhang 0.00
Applied Load 50.00

The data is as follows:

Date and time

Point of load chosen

Modulus of Elasticity, E of material chosen
Frame section width chosen

Frame section height chosen

Second Moment of Area calculated
Frame length chosen

Frame height chosen

Overhang length chosen

Height of overhang chosen

All data appended to this file will be saved in this data file and can be viewed.
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HST9S — SHEAR FORCE in a BEAM
SOFTWARE WINDOW

B H5T95_L64_V1-1-0_ENG.vi Y Software Title [E=R[E=R ==
Experiment | Graph | / Mode
I_-" HST9S Shear Force in a Beam J

Output values Hoa 200 il
/ p

mear Force Diagram

Hardware Image e

L 0.500 -

Shear Force, N

-0.500 -

-
- ” . -1.00-) 0
0 1
Frame Diagram Beam Length, mm
Cantilever Width, b 0 ramm \A Wi ¢, W2 W3 B
Cantilever Depth,d ] mm Shear Force at Cut I l ' l l T
Gauge Centre, | 0 mm Theoretical Qc 0 M Ra
Beam Length, L 0 mm Actual Qc 0 M OLI-I X2 |
Cut Section, C 0 mm X3
Wl 0 M MaxirnuB and Minimuip Shear Force L i =]
0 M Maxirnu M
s 0 N Minimum 0 N [calcd [mew] | [ Tare | | [Lo6 |
X 0 mm
o) 0 mim OUtpUtS (M) Data File New Append
Inputs rmm
Control Buttons

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus
ensuring consistency in viewing between software and hardware.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.
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The inputs available are as follows:

- Beam Length: this is the total beam length or the span of the supports. In the
hardware manual this will be 900mm. It has the units of millimetres (mm).

- Cut section: This is the position of the cut section on the beam. On the
hardware this is 300mm. It has the units of millimetres (mm).

- WI1: this is value of the load applied to the weight hanger W1 with units of
Newton’s (N). Refer also to the frame diagram within the software window.

- Wa2: this is value of the load applied to the weight hanger W2 with units of
Newton’s (N). Refer also to the frame diagram within the software window.

- Wa3: this is value of the load applied to the weight hanger W3 with units of
Newton’s (N). Refer also to the frame diagram within the software window.

- X1: this is the horizontal position of W1 from the left hand support A. It has the
units of millimetres (mm). Refer also to the frame diagram within the software
window.

- X2: this is the horizontal position of W2 from the left hand support A. It has the
units of millimetres (mm). Refer also to the frame diagram within the software
window.

- X3: this is the horizontal position of W2 from the left hand support A. It has the
units of millimetres (mm). Refer also to the frame diagram within the software
window.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical. Again the format of the columns is the same as the
inputs except that the central column is automatically updated depending on the
inputs chosen and cannot be adjusted via the keyboard.

The outputs available are as follows:

- Theoretical Qc: this is theoretical value of the shear force at the cut section
based on the loadings of W1, W2 and W3 and the positions X1, X2 and X3. It
has the units of Newton’s (N).

- Actual Qc: When in ONLINE mode this is the actual value of shear from the
hardware. It has the units of Newton’s (N). NB: IN ORDER TO COMPARE
THE ACTUAL RESULTS WITH THEORETICAL IT IS IMPORTANT THAT
THE INPUTS OF THE SOFTWARE ARE SET TO THE SAME VALUES AS
THE HARDWARE ARRANGEMENT. IF NOT THEN A COMPARISON IS NOT
ACHIEVABLE.

- Maximum: This is the calculated maximum shear force based on the input
parameters selected. This value is calculated and is used within the shear
force diagram within the software screen. It has units of Newton’s (N).

- Minimum: This is the calculated minimum shear force based on the input
parameters selected. This value is calculated and is used within the shear
force diagram within the software screen. It has units of Newton’s (N).
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Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

- CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated.

- TARE: This button is only valid when running in ONLINE mode as when
pressed it zeroes (tares) the values from any strain gauges and load cell
channels which are being used in the software.

- LOG: When the end user wishes to record any data from the software during
ONLINE running, they can press this button and the key input and output
parameters will then be logged into the data file.

- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

Frame Diagram: This represents a schematic of the hardware arrangement and is a
cross reference for the inputs. This will not be present on all experiment softwares.

Graph: If present it is possible to view data that is being captured or logged from the
software. In this particular experiment the Shear Force diagram will be drawn based
on the inputs chosen. You will also notice that in the top left corner of the software
screen is a tab with Graph text written. Pressing this tab will bring up a new screen
showing exactly the same graph as on the main software window.

Output Values: These values are the key output values from the hardware. They
have been placed within the hardware image near the area they represent to give a
guide to the end user.

OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.
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OFFELINE MODE

1. Load the experiment software by double clicking the .exe files supplied.

2. Choose ‘NO’ when the pop up window appears asking if the HDA200 is

connected.

Enter 900 in the beam length input box.

Enter 300 in the cut section input box.

Enter 5 in the W1 input box.

Leave the value of W2 as zero.

Enter 12 in the W3 input box.

Enter 100 in the X1 input box

Enter 300 in the X2 input box.

0 Enter 600 in the X3 input box. The screen should now have inputs that look
like the following image:

'—‘©9°.\'F”Sf':'>.°°

Sheal|

“g N 14

1

"..r'

kas 3
- = ——— N A —
;_-—_—:J = = _.J 0 N ———a 12 N — s
Beam Length, L 900 mim Shear Force at Cut
Cut Section, C 300 e Theoretical Gc | 0 N
Actual Oc 1 0 N
W1 S N
W2 0 N Maxirnum and Minimum Shear Force
W3 12 N Maxamum 0 N
X1 100 i Minimum 0 N
X2 300 mm
w3 00 mm All Forces shown in Newtans (M)

11.The values of W1, W2 and W3 will be seen in the output values on the
hardware image.
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12.Press the CALC button and the values will appear in the output boxes, on the
hardware image and a shear force diagram will appear as shown in the image

below:
Exaermert I Craph |
< - ’ |
HSTOS Shear Force ina Beam H I+T'E‘CIH HOW 200 |
: EDUCATION il
Sheer Foros Diagram —_—
ll 349 N 10,0+
7.50~
- S.00-]
= e 3 250
g2
;" | £ n.00-
E <280
| A .5 00~
‘ -7.50-
+10.0-
, - i b s &t
—— e | — Baam Length, mm
Y .
o A W1 C, Wz W B
T
Beam Lancth, L 200 mn Sheat Fovce ot Cut 5
Cut Section, © 300 - ThearsticalQs | 2.4 N 4—.| 2 |
A OO J N L X3
Wil B 1 - . |
We 0 N [Masimum avd Mininum Shesr Force
3 12 I Maarum .44 N (el [ | [ 7= 1| [i55 % ]
*1 e i Mivmum 5.55 gt
2 300 e
€3 600 mn Al farces shown in lewtans () DRREY Lt .| fogerd I

13.There will be no value for the Actual Qc as the software has been chosen to
run in OFFLINE mode.

14.Press the graph tab in the top left of the software screen and the following will
appear:

& HST9S _V1.vi

Dpecnet | Bach |
9.0

w Mnd, oo

B0

&,

6,0

€0 20 % W3 WO 40 E0 50 SE &0 83 WD 0 80 0 o0
Senlagnnn -

=

15.This diagram will be a replica of the diagram on the main software window.
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16.Return to the main software window by pressing on the experiment tab in the
top left of the software window.

17.Right click in the graph display and choose clear chart. This then clears the
chart for a new diagram to be created. If you do not clear the chart new graphs
will be appended to this existing graph. Repeat this for the main graph
window.

18.Tick the Data File NEW box.

19.Press CALC.

20.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.

Select a data file to write.

Savein: | () HST3S v 0@ @

B ,_j Instruction Manual
L.b [ HsT95_v1. aliases
MyFRecent  [gHST9S_V1.exe
Documents ‘ “HHSTIS_V1.ini

Desktop

2

My Documents

My Computer

Q@)  Ferne  |EEED v
- ‘
MyMNetwork  Saveastype: | AllFiles [ v|

21.Either rename the default name of TextFile.txt or keep this default name.
Ensure the file extension of .txt remains. Once the filename and location have
been chosen then press OK.

22.A new shear force diagram will appear and the same values appear in the
output boxes.

23.The input and output data will now be saved in the data file created.

24.Clear the graph again, and then tick the Data File APPEND box. Press CALC
and then choose the same data file as created previously. The current input
and output data will now be appended to this file without overwriting the
original data.

25.Locate this text file and open in NOTEPAD to see the format and information
that it is saving.
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26. If you wish to change the inputs then simply clear the graphs, change the
input, choose whether to create a new data file or append to an existing file
and then press CALC.

27.1n the OFFLINE mode the NEW and TARE buttons although live will not
perform any function. The LOG button will not be live and greyed out but the
data can still be stored by the use of the CALC button.

28.When finished with the software shut the software down.

29.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.

HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Strain Strainl 1

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

1. Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

Exporimert. | Gragh |

HST9S Shear Force in a Beam

Sraar Force Dragram

Shaar Force, N
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| Ackual Qc 0 i
i S ]
W2 0 N Maximum and Moinum Shear Force
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You will notice that the Actual Qc output line is now live and not greyed out.
You will now see the actual value of the shear force coming from the hardware

within the Actual Qc output box. To zero this reading simply press the TARE

button. You may have to press it again if the reading does not return to zero.
4. Load the hardware experiment to the same parameters as the input boxes.

You should then be able to compare the actual Qc value with the theoretical

value.

5. If you wish to save the data into the existing data file or a new data file then
press the NEW button. The value in the Actual Qc output box will change due
to the fact that the software is not retrieving the actual value from the
hardware.

N o

Clear the graph.
Tick the data file option required.
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8. Press the CALC button and you will be prompted to create a new data file or
append to the existing file. Choose the option required.

9. The current input and output values will then be saved to the data file.

10.Press the NEW button when you need to change a value of one of the inputs.

11.Change the input.

12.Clear the graphs.

13.Choose whether to create a new data file or append to an existing file.

14.Press CALC and the new outputs will be created along with a graph.

15.You can then continue to create new inputs and obtain new outputs depending
on how you set up the hardware and by following the procedure above.

DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for the HST9S:

I TextFile.txt - Notepad
File Edit Format View Help
L7 /02 /2009 15:18:22
Beam Length 900
cut section 200. 00
5.00
0. 00

Wl

w2

w3 12
x1 100
X2

X3

0

300
800
.44
8.44

o

WHShwmE W

8.4
8.
8.
8.
8.
8.
8.
8.4
8.¢
8.
8.
8.4
8.
8.
8.4
8.
8.
8.
8.
8.
8.
8.
8,4
8.
8.
8,4
8.

The data is as follows:

Date and time.

Beam length input value from software.
Cut section input value from software.
W1 value from software

W2 value from software
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W3 value from software
X1 value from software
X2 value from software
X3 value from software

The next two columns relate to the data from the shear force diagram.

The left hand column are incremental points going across the beam length starting at
0 (zero) and ending at the beam length stated in the input, i.e. 900mm.

The right hand column is the shear force value going across the beam length for
each increment. You will notice that the first and last values in this column are the
same as the maximum and minimum shear force values shown in the output boxes of
the software window.

Scrolling down these columns will also show the shear force value at the cut section.

All data appended to this file will be saved in this data file and can be viewed.
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HST10S — BENDING MOMENTS in a BEAM

SOFTWARE WINDOW

HST105_L64 V1-1-0 ENG.vi
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In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus
ensuring consistency in viewing between software and hardware.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the

next parameter.
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The inputs available are as follows:

- Cantilever Width: This is the width of the strain gauged cantilever on the
hardware. This is nominally 9.525mm but will need to be measured from the
hardware. It has the units of millimetres (mm).

- Cantilever Depth: This is the depth of the strain gauged cantilever on the
hardware. This is nominally 3.175mm but will need to be measured from the
hardware. It has the units of millimetres (mm).

- Gauge Centre: This is the distance from the centre line of the strain gauge on
the cantilever to the centreline of the hole in the free end of the cantilever. This
is nominally 48mm but will need to be measured from the hardware. It has the
units of millimetres (mm).

- Beam Length: this is the total beam length or the span of the supports. In the
hardware manual this will be 900mm. It has the units of millimetres (mm).

- Cut section: This is the position of the cut section on the beam. On the
hardware this is 300mm. This input is fixed at 300mm. It has the units of
millimetres (mm).

- P1: this is value of the load applied to the weight hanger P1 with units of
Newton’s (N). Refer also to the frame diagram within the software window.

- P2: this is value of the load applied to the weight hanger P2 with units of
Newton’s (N). Refer also to the frame diagram within the software window.

- P3: this is value of the load applied to the weight hanger P3 with units of
Newton’s (N). Refer also to the frame diagram within the software window.

- L1: this is the horizontal position of P1 from the left hand support A. It has the
units of millimetres (mm). Refer also to the frame diagram within the software
window. This input is fixed between 0 and 299mm.

- L2: this is the horizontal position of P2 from the left hand support A. It has the
units of millimetres (mm). Refer also to the frame diagram within the software
window.

- L3: this is the horizontal position of P3 from the left hand support A. It has the
units of millimetres (mm). Refer also to the frame diagram within the software
window. This input is fixed between 301 and 900mm

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical. Again the format of the columns is the same as the
inputs except that the central column is automatically updated depending on the
inputs chosen and cannot be adjusted via the keyboard.

The outputs available are as follows:

- Actual: this is the actual force reading from the hardware. It has the units of
Newton’s (N).

- Theoretical Force: This is theoretical value of the bending force at the cut
section based on the loadings of P1, P2 and P3 and the positions L1, L2 and
L3. It has the units of Newton’s (N).

- Reaction RA: This is a theoretical value for the reaction at support A based on
the value of the loads and their positions on the beam. It has the units of
Newton’s (N).
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Reaction RB: This is a theoretical value for the reaction at support B based on
the value of the loads and their positions on the beam. It has the units of
Newton’s (N).

- Actual Mx: When in ONLINE mode this is the actual value of the bending
moment from the hardware. It has the units of Newton millimetres (Nmm). NB:
IN ORDER TO COMPARE THE ACTUAL RESULTS WITH THEORETICAL IT
IS IMPORTANT THAT THE INPUTS OF THE SOFTWARE ARE SET TO THE
SAME VALUES AS THE HARDWARE ARRANGEMENT. IF NOT THEN A
COMPARISON IS NOT ACHIEVABLE.

- Theoretical Mx: This is the theoretical value of the bending moment for the
hardware arrangement. It has the units of Newton millimetres (Nmm).

Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

- CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated.

- TARE: This button is only valid when running in ONLINE mode as when
pressed it zeroes (tares) the values from any strain gauges and load cell
channels which are being used in the software.

- LOG: When the end user wishes to record any data from the software during
ONLINE running, they can press this button and the key input and output
parameters will then be logged into the data file.

- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

Frame Diagram: This represents a schematic of the hardware arrangement and is a
cross reference for the inputs. This will not be present on all experiment softwares.

Graph: If present it is possible to view data that is being captured or logged from the
software. In this particular experiment the bending moment diagram will be drawn
based on the inputs chosen. You will also notice that in the top left corner of the
software screen is a tab with Graph text written. Pressing this tab will bring up a new
screen showing exactly the same graph as on the main software window.

Output Values: These values are the key output values from the hardware. They
have been placed within the hardware image near the area they represent to give a
guide to the end user.
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OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE

1.
2.

©CoN OGO A

Load the experiment software by double clicking the .exe files supplied.
Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

You will notice that there a number of the input and output boxes with the
letters NaN shown. This is because there have been no values input or output
since starting up the software. These will be removed once values have been
input.

Enter 9.525 in the cantilever width input box.

Enter 3.175 in the cantilever depth input box.

Enter 48 in the gauge centre input box.

Enter 900 in the beam length input box.

Enter 300 in the cut section input box.

Enter 5 in the P1 input box.

10 Enter 10 in the P2 input box.

11.Enter 10 in the P3 input box.

12.Enter 100 in the L1 input box

13.Enter 300 in the L2 input box.

14.Enter 600 in the L3 input box. The screen should now have inputs that look

like the following image:

T 1]

3333.33 Nmm
-

r-_’_r——___j—/"‘

Cantdever Width,b 9,525 mm
Cantiever Depth,d 3.175 mm
Gauge Centre, | 48 mm Force Reading
Beam Length, L Q00 mm Actual 0
Cut Section, C 300 mm Theoretical Force 22.22
Pl 5 N Reaction, RA 14.94
P2 10 N Reaction, RE 10.56
P3 10 N
L1 100 mm Bendng Moment
L2 300 mm Actusl, Mx 0
L3 600 mm Theorebcal, Mx 3333.33
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15.The values of P1, P2 and P3 will be seen in the output values on the hardware
image.

16.Press the CALC button and the values will appear in the output boxes, on the
hardware image and a bending moment diagram will appear as shown in the
image below:
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17.There will be no value for the Actual Force and Actual Mx output boxes as
the software has been chosen to run in OFFLINE mode.

18.Press the graph tab in the top left of the software screen and the following will
appear:

Foswlng oo b

0 i D
403 480 MO0 wL osu wu
Seam Length, nn
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19.This diagram will be a replica of the diagram on the main software window.

20.Return to the main software window by pressing on the experiment tab in the
top left of the software window.

21.Tick the Data File NEW box.

22.Press CALC.

23.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.

’ Select a data file to write. @

Save in: :QHSTSS v | ) 3 E® EE

Y () Instruction Manual
¢ ."} HST95_¥1.aliases
]
My Recent HST95_V1.exe
Documents | " HST9S_Y1.ini

Desktop

)

My Documents

-
59
My Computer
@)  Fienome v
MyNetwork | Saveasiype: |AlFies (). v

24.Either rename the default name of TextFile.txt or keep this default name.
Ensure the file extension of .txt remains. Once the filename and location have
been chosen then press OK.

25.A new diagram will appear and the same values appear in the output boxes.

26.The input and output data will now be saved in the data file created.

27.Tick the Data File APPEND box. Press CALC and then choose the same data
file as created previously. The current input and output data will now be
appended to this file without overwriting the original data.

28.Locate this text file and open in NOTEPAD to see the format and information
that it is saving.

29.1f you wish to change the inputs then simply change the input, choose whether
to create a new data file or append to an existing file and then press CALC.

30.In the OFFLINE mode the NEW and TARE buttons although live will not
perform any function. The LOG button will not be live and greyed out but the
data can still be stored by the use of the CALC button.

31.When finished with the software shut the software down.

32.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.

HSTS/E/02/026 Page 91 of 261



HSTS Structures Software Package Instruction Manual

HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Strain Strain 1 1

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

1. Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

Exparmant | Graph |
HST10S Bending Moment in a Beam Hll ITE CIH HO 200
EDUCATION
Orirey
o g
| | = 2000
-
- g ;
5333.33 Mnm @
= 2 1020 - B
- f N
e - s=T10  ho—— © \
= = . — g 1 1 1 1 1
________is_"T 10 __N 400 400 #0010
_ - Beam Langth, mm
P P2 Ps
X
Carfikever Widh,b S.525 mm 1 l l
Canthavet Depth,d 3.ATS mm [ |
Gage Certre, | 48 mm Force Readng AT L1 I B
Bean Length, L Q0 mm Acbael 0 N 2 ;‘I 7
Cut Sactian, © 300 Tm Theceetkd Forca 22,22 N Ra - T Rs
2 5 3 Reactian, RA 14,44 M L
oz 1C N Reaction, 28 10.56 N X
23 10 N I | -
u 100 mm Bendng Moment L ‘ IMJ I.T‘_"] | (06 §
2 300 mm Actual, S 0 Kmm y
- Data File Naw erd
L3 400 mm Thearatical, Mx 3533.33 Rim - L Aeo

2. You will notice that the Actual force and Actual Mx output line is now live and
not greyed out.

3. You will now see the actual value of the bending force coming from the
hardware within the Actual force output box. To zero this reading simply press
the TARE button. You may have to press it again if the reading does not return
to zero.

4. Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the Actual Mx value with the theoretical
value.

5. If you wish to save the data into the existing data file or a new data file then
press the NEW button. The value in the Actual Mx output box will change due
to the fact that the software is not retrieving the actual value from the
hardware.

6. Tick the data file option required.

7. Press the CALC button and you will be prompted to create a new data file or
append to the existing file. Choose the option required.

8. The current input and output values will then be saved to the data file.

9. Press the NEW button when you need to change a value of one of the inputs.

10.Change the input.

11.Choose whether to create a new data file or append to an existing file.

12.Press CALC and the new outputs will be created along with a graph.

13.You can then continue to create new inputs and obtain new outputs depending
on how you set up the hardware and by following the procedure above.
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DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for the HST9S:

P TextFile - Notepad

File Edit Format VYiew Help

10/03,/2009 23:19:05
Cantilever width,b 8.53 mm
Cantilever Depth,d 3.17 mm
Gauge Centre, 1 48.00 mm

Beam Length S00 mm

Cut Section 300.00 mm

Pl 5.00 N

(= 10.00 M

P3 10 N

L1 100 mm

L2 300 mm

L3 600 mm

0 mm 0 rmm

100 mm 1444 Mmm

300 mm 3333 Mmm

600 mm 3167 Mmm

300 mm 0 Mmm

The data is as follows:

Date and time.

Cantilever width input value from software
Cantilever depth input value from software
Gauge centre input value from software
Beam length input value from software.
Cut section input value from software.

P1 value from software

P2 value from software

P3 value from software

L1 value from software

L2 value from software

L3 value from software

The next two columns relate to the data from the bending moment diagram.

The left hand column are incremental points going across the beam length starting at
0 (zero) and ending at the beam length stated in the input, i.e. 900mm.

The right hand column is the bending moment value going across the beam length
for each increment.

You will see the bending moment value at the cut section.

All data appended to this file will be saved in this data file and can be viewed.
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HST11S — CONTINUOUS & INDETERMINATE BEAMS
SOFTWARE WINDOW

Bnsty  Selection Tabs Software Title Fll & e
Centinuous and Inkéminate | C and 1 Graph (Large) | Symmetpi€/ Asymmetric | Nl,Ode

If‘ HST11S Continuous and Indeterminate Beams

Output yg

/l/ values Material Steel O I

Youngs Modulus, E 207000 N/mm®
Beam Width, b 0 mm | ¢
Beam Height, d 1= nputs

Hardware Image

Beam Length, L

0 N Load
— - = \ Load Position
I | I Beam Deflection

Actual Reaction

Pier 3 Reaction

0
0
0
0
0
—— - Actual Deflection 0 mm
h’f"’ll ﬂ\ Gauge Reading 0 e
Siide for Gauge Reading
. Pier1 Reaction 0 4/I'\l OUtpUtS
0 M
0 N
0 N

Actual Reaction

Control
(Gl [0 [ ] [ [61] Buttons

Data File ‘ New Append

Beam Length, mm Thecretical - I

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus
ensuring consistency in viewing between software and hardware.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.
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The inputs available are as follows:

Material: The user can choose the frame material. Choices range from steel,
aluminium and brass. When a material is chosen the young’s modulus is
automatically chosen and displayed in the input box below.

Beam Width, b: This is the width of the beam. Typically this will be 25mm. It
has the units of millimetres (mm).

Beam Height, d: This is the height of the beam. Typically this is 3 or 5mm. It
has the units of millimetres (mm).

Beam Length, L: This is the length (or span) of the beam. It has the units of
millimetres (mm).

Frame Height, H: This is the height of the frame from the knife edge and roller
bearing centre line to the centreline of the top horizontal member. This is
typically 450mm. It has the units of millimetres (mm).

Load: This is the value of the applied load on the beam. It has the units of
Newton (N)

Load Position: This is position of the load along the beam. This will have a
value that is in between the beam length (or span). It has the units of
millimetres (mm).

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical. Again the format of the columns is the same as the
inputs except that the central column is automatically updated depending on the
inputs chosen and cannot be adjusted via the keyboard.

The outputs available are as follows:

Beam Deflection: This is the theoretical beam deflection value at the point of
loading. This is a calculated value. It has the units of millimetres (mm).

Actual Deflection: This is the actual value of the beam deflection coming from
the dial gauge attached to the hardware. It has the units of millimetres (mm).
Gauge Reading: A slide is available along the top of the graph. This slider
traverses the beam span and allows the end user to get an idea of the beam
deflection at whatever position along the beam span. This will enable the
maximum beam deflection to be monitored also. As the slider moves so does
this value. It has the units of millimetres (mm).

Pier 1 Reaction: This is the theoretical value for the reaction at pier 1. The
hardware will have the piers labelled. This value will depend on the magnitude
and value of the load. It has the units of Newton’s (N).

Actual Reaction: This is the actual value of the reaction at pier 1 coming from
the hardware itself. It has the units of Newton’s (N).

Pier 3 Reaction: This is the theoretical value for the reaction at pier 3. The
hardware will have the piers labelled. This value will depend on the magnitude
and value of the load. It has the units of Newton’s (N).

Actual Reaction: This is the actual value of the reaction at pier 3 coming from
the hardware itself. It has the units of Newton’s (N).
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Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

- CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated.

- TARE: This button is only valid when running in ONLINE mode as when
pressed it zeroes (tares) the values from any strain gauges and load cell
channels which are being used in the software.

- LOG: When the end user wishes to record any data from the software during
ONLINE running, they can press this button and the key input and output
parameters will then be logged into the data file.

- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

Slider: To view the deflection at a particular point along the beam, other than at the
load point, this slider will allow this. By moving it across the beam span the deflection
can then be read off from the Gauge reading output box.

Output Values: These values are the key output values from the hardware. They
have been placed within the hardware image near the area they represent to give a
guide to the end user.
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Selection Tabs: To operate another element of the HST11S experiment or show the
graph the selection tabs at the top of the screen can be chosen.

Selecting the first tab (labelled Continuous and Indeterminate) will bring up the
software screen for the Continuous and Indeterminate Beam as shown below:

B HS1115_V4.vi

Contuous 3o Indeterminzte | ood I Geanh (Larce) | Sivatncfdaminenn: |
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-
L Loy Detlechor ' o I me |
= ksl (efsctony | )
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Selecting the second tab (labelled C and | Graph (Large)) will bring up the larger
version of the graph shown on the Continuous and Indeterminate software screen.
This graph represents the displacement of the beam for the magnitude and position
of loading chosen. This will be created when the CALC button is pressed.
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Selecting the third tab (Symmetric/Asymmetric) will bring up the software screen for
the symmetric and asymmetric part of the hardware experiment as shown in the

image below.

> HS1115_¥4.vi

HI-TECH

EDUCATION

[

 DataFile |!l.i:f—'.1f'~"“"' L s I
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OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE

1.
2.

NOoO O AW

Load the experiment software by double clicking the .exe files supplied.
Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

Enter 25 in the beam width input box.

Enter 3 in the beam height input box.

Enter 1000 in the beam length input box.

Enter 20 in the load input box.

Enter 500 in the load position input box. The screen should now have inputs
that look like the following image:

Material Steel |
Youngs Modulus, E 207000 Mfmm?
Beam Width, b 25 mnm
Beam Height, d 3 mm
Beam Length, L 1000 mnm
Load 20 I
Load Position 500 mm
Beam Deflection -35.78 mm
| Actual Deflection | 0 T
| GaugeReading | -35.75 | mm
Pier 1 Reaction |  -10 N
Actual Reaction | 0 N
Pier 3 Reaction | -10 N
. Actual Reaction | o N
| Calc. |New! ' l Tare l ‘ l LOG ]
Data File [] New [] Append
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8. Press the CALC button and the values will appear in the output boxes, on the
hardware image and a graph will be drawn as shown in the image below:

i HS1115_VZ.vi

Expinert | Gragh |

HST11S Continuous and Indeterminate Beams H I —r‘EC H i 200
; EDUCATION JEE—
i . : il
—y——
Voungs Madubss, E 207000 Mimm?
Beam Wikh, b 25 mm
Feam Hedght, 4 3 mm
Beam Lencth, L 1000 mm
Load 20 N
tosdPogben | 530 [ mm
cRee Dpfecuon | s s g
Actal Coflaction | 1 o
GageReadng | 575 | wom
- Ferifeadin | -0 [ N
acnml Featton 0 N
Pier 3 Raadtion -10 N
Leraal Heacton | N

(ol [l | el | [ |
Beam Langth, m= Lm Dara Fite | M I_| Apoand

g

9. There will be no value for the Actual Deflection and Actual Reactions as the
software has been chosen to run in OFFLINE mode.

10.Move the slider from left to right. You will see the value of the gauge reading
change both in the output box in the table and on the hardware image. This

shows the deflection of the beam at the position at the which the slider is
located.
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11.Press the graph tab in the top left of the software screen and the following will
appear:

1> HS1115_V2.vi

Experment  Greph I

Defection mm

Deam Langth, mm Thearatica -

12.This diagram will be a replica of the graph on the main software window.

13.Return to the main software window by pressing on the experiment tab in the
top left of the software window.

14.Right click in the graph display and choose clear chart. This then clears the
chart for a new diagram to be created. If you do not clear the chart new graphs
will be appended to this existing graph. Repeat this for the main graph
window.

15.Press the NEW button. You will be prompted to clear charts. Do this.

16.Tick the Data File NEW box.

17.Press CALC.
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18.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.

Select a data file to write.

Savein: | () HST95 v © 2 2 @

Y () Instruction Manual
4) H5T9S_V1.aliases
]
MyRecent  [EHSTIS V1.exe
Documents | "B HSTIS_V1.ini

Desktop

2

My Documents

2

My Computer

Q@)  Ferne  |EEED v
2 : =
My Network | Save as type: | All Files [%.") v

19. Either rename the default name of TextFile.txt or keep this default name.
Ensure the file extension of .txt remains. Once the filename and location have
been chosen then press OK.

20.A new graph will appear and the same values appear in the output boxes.

21.The input and output data will now be saved in the data file created.

22.Press the NEW button, clear the graphs, and then tick the Data File APPEND
box. Press CALC and then choose the same data file as created previously.
The current input and output data will now be appended to this file without
overwriting the original data.

23.Locate this text file and open in NOTEPAD to see the format and information
that it is saving.

24.1f you wish to change the inputs then simply press the NEW button, clear the
graphs, change the input, choose whether to create a new data file or append
to an existing file and then press CALC.

25.In the OFFLINE mode the NEW and TARE buttons although live will not
perform any function. The LOG button will not be live and greyed out but the
data can still be stored by the use of the CALC button.

26.When finished with the software shut the software down.

27.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.
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HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Load cell Force 1 17
Load cell Force 2 18
Load cell Force 3 19
Dial Gauge Dial gauge 1 28 0.01lmm
Dial Gauge Dial gauge 2 29 0.01lmm
Dial Gauge Dial gauge 3 30 0.01mm

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

NB: BEFORE RUNNING THE SOFTWARE IN ONLINE MODE MAKE SURE
THERE IS A SINGLE DIAL GAUGE CONNECTED INTO DIAL GAUGE CHANNEL1
AND THE REACTION PIERS 1 and 3 CONNECTED INTO CHANNEL 17 AND 19
OF THE HDAZ200.

THIS EXPEIRMENT WILL UNDERTAKE PARTS 1 and 2 OF THE HARDWARE
INSTRUCTION MANUAL.

14.Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

B2 HST11S_V2.vi
Exparinan: | Grsch |
HS111S  Continuous and Indeterminate Beams H I TE CH Kb 200
EDUCATION
’ o Crdray
| w T
| Mt steed T4
‘foungs Medubs, £ 2100 Wi
St Vokh, b 0 L mm
-3 m Esan Haght, d 0 i
Beam Lerckh, L o - mm
Load 0 3
Load Pusiion 0 e
Beaw Daflection | o mmn
Actuel Deflschon | 0 mn
GaupaReadrg | [ o
Prr 1Reackon | 0 B
Aduel Baation | 0 E N I
[ per3reaton | 0
| agualfeazin | 0 )
ek ‘ lbe» l [ Tara ‘ G I
R m‘ Data File [Jtew ] bppend

=

You will notice that there are no greyed out boxes on this screen.

2. You will now see the actual value of the dial gauge deflection and pier
reactions coming from the hardware. To zero the reaction pier readings simply
press the TARE button. You cannot tare the dial gauge readings with this
button. You will have to tare the dial gauges using their front panel buttons.

3. Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with the theoretical
values.

4. If you wish to save the data into the existing data file or a new data file then
press the NEW button.

5. Clear the graph.

6. Tick the data file option required.

7. Press the CALC button and you will be prompted to create a new data file or
append to the existing file. Choose the option required.

8. The current input and output values will then be saved to the data file.

9. Press the NEW button when you need to change a value of one of the inputs.
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10.Change the input.

11.Clear the graphs.

12.Choose whether to create a new data file or append to an existing file.

13.Press CALC and the new outputs will be created along with a graph.

14.You can then continue to create new inputs and obtain new outputs depending
on how you set up the hardware and by following the procedure above.

DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in spreadsheet software.

The image below shows the typical data at the start of the data file for the HST11S:

The data is as follows: e s EEX
) File Edit Format View Help
Date and time. P9/10/2000  11:43:39 A
Modulus of elasticity of ~fModulus 207000
- width  25.00
beam material chosen Height 3.00
from software. Length 1000.00
. . Loa 20
Beam width input value Jeasition 500
from software. g 0(.)0:(1)1
Beam height input 2 —0.21
value from software 3 —g-ig
Beam length (or span) |5 —0. 54
input value from g -8. gg
software 8 ~0.86
Load input value from 9 -0.97
10 -1.07
software 11 118
Position of load from %% —%.38
software 14 150
15 -1.61
The next two columns }g —%. gg
are described as 18 1,93
follows: 19 -2.04
20 -2.15
Column 1: Beam span |53 223
in increments of 1mm. gi —5.@;
The lowest value will ¢ 3 68
be zero (0) and the 3:6? -g.;g
maximum value will be  }5g -3 00
whatever value of gg -g ; %
beam length has been 21 3,35
chosen from the 33 -g.ﬁ
software. g 1 364
35 -3.75 @
Column 2: Beam |

deflection values for the particular beam span it relates to.
From these two columns it is possible to recreate the beam deflection shape.

All data appended to this file will be saved in this data file and can be viewed.
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SYMMETRIC/ASYMMETRIC Software Screen

i HS1115_V4.vi
Conbrunias and tdeterminate | € ard 1Graph(Large)  SvamabicAsymelric |
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In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.

The inputs available are as follows:

- Load Arrangement: The user can choose the load arrangement from the
drop down list. Three options are presented; Case 1; Case 2; Case 3.

Case 1:
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Case 2:
A B C
T i T
Case 3:
A B C
T i T

The difference between the load arrangements are the position and orientation of
the applied load each time.

As each case is chosen the loading shown on the hardware image will also be
seen to change. The value of the load shown is the same as the value entered in
the applied load input box.

- Applied Load: This is the value of the applied load added to the relevant
hanger for the case chosen.

- Hanger Posn ato b: This is the distance form the reaction pier A to the load
hanger which is situated between reaction pier A and B from. This is a fixed
value and not editable. It has the units of millimetres (mm).

- Hanger Posn b to c: This is the distance from the reaction pier B to the load
hanger which is situated between reaction pier B and C. This is a fixed value
and not editable. It has the units of millimetres (mm).

- Span ato b: This is the distance between the reactions piers A and B and
also B and C. This is a fixed value and not editable. It has the units of
millimetres (mm).

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical. Again the format of the columns is the same as the
inputs except that the central column is automatically updated depending on the
inputs chosen and cannot be adjusted via the keyboard.
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The outputs available are as follows:

Theoretical Results.

- Reaction at A: This is the value of the reaction from reaction pier A.

Offline mode only.

units of Newton’s (N).

- Reaction at B: This is the value of the reaction from reaction pier A.

units of Newton’s (N).

- Reaction at C: This is the value of the reaction from reaction pier A.

units of Newton’s (N).

Actual Results. Online mode only.

- Reaction at A: This is the value of the reaction from reaction pier A.

units of Newton’s (N).

- Reaction at B: This is the value of the reaction from reaction pier A.

units of Newton’s (N).

- Reaction at C: This is the value of the reaction from reaction pier A.

units of Newton’s (N).

OFFLINE MODE — Symmetric/Asymmetric

It has the

It has the

It has the

It has the

It has the

It has the

1. Load the experiment software by double clicking the .exe files supplied.
2. Choose ‘NO’ when the pop up window appears asking if the HDA200 is

connected.

3. Choose Case 1 from the drop down list.
4. Enter 20 in the applied load input box.
5. Press the CALC button. The screen should now have inputs that look like the

following image:

Load Arrangement Casel !l

Applied Load 20 M
Hanger Posnatob ' 250 mim
Hanger Posnbto ¢ 250 mnm

Spanatob 500 mm
Theoretical Results

Reaction at & 6.25 M

Reaction at B 27.5 M

Reaction at C , 6.25 Y|

Actual Results

Reaction at 4 I a N

Reaction at B &} i

Reactionat C [ K} M

Grey boxes are inactive
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6. The main software screen should look like the following:

i HS1115_V4.vi

wmm.]cwmnhwm[ Syameticihsymmetic ] D
HI+TECH

‘ HST118 Symmelric and Asymmetric Beams
f EDUCATION

¥ e

Lo Arangemsnt | Casel T
Apphed Load 20 K

Haiger Pesa s lob 250 o

o M HingerFosabtee [ 360 | mm
- Spanatob % m
K

1)

K

Theoeelicel Resuds
Reaction at & 6.75
Reacton a6 27.5
Reartion at © 6.5

Reattioer 3k A 5 N
Reactonat g v K

Readion sl © o
Groy boses are inactive

[ oo | [ | (i |

mno| [l New [ ] Aopend |

Artual Resits. |
|
d
J

7. There will be no value for the Actual results reactions as the software has
been chosen to run in OFFLINE mode.

8. You will notice on the hardware image that the applied load is shown in the
two boxes underneath the hardware image and the reactions shown next to
the relevant reaction pier.

9. Press the NEW button.

10.Tick the Data File NEW box.

11.Press CALC.
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12.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.

Select a data file to write.

Savein: | () HST95 v © 2 2 @

Y () Instruction Manual
4) H5T9S_V1.aliases
]
MyRecent  [EHSTIS V1.exe
Documents | "B HSTIS_V1.ini

Desktop

2

My Documents

2

My Computer

Q@)  Ferne  |EEED v
2 : =
My Network | Save as type: | All Files [%.") v

13. Either rename the default name of TextFile.txt or keep this default name.
Ensure the file extension of .txt remains. Once the filename and location have
been chosen then press OK.

14.A new graph will appear and the same values appear in the output boxes.

15.The input and output data will now be saved in the data file created.

16.Press the NEW button, clear the graphs, and then tick the Data File APPEND
box. Press CALC and then choose the same data file as created previously.
The current input and output data will now be appended to this file without
overwriting the original data.

17.Locate this text file and open in NOTEPAD to see the format and information
that it is saving.

18.1f you wish to change the inputs then simply press the NEW button, clear the
graphs, change the input, choose whether to create a new data file or append
to an existing file and then press CALC.

19.In the OFFLINE mode the NEW and TARE buttons although live will not
perform any function. The LOG button will not be live and greyed out but the
data can still be stored by the use of the CALC button.

20.When finished with the software shut the software down.

21.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.
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ONLINE MODE

NB: BEFORE RUNNING THE SOFTWARE IN ONLINE MODE MAKE SURE
THERE ARE NO DIAL GUAGES SELECTED AND THE REACTION PIERS 1, 2
and 3 ARE CONNECTED INTO CHANNELS 17, 18 AND 19 RESPECTIVELY OF
THE HDA200.

THIS EXPEIRMENT WILL UNDERTAKE PART 10 OF THE HARDWARE
INSTRUCTION MANUAL.

1. Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

i HS1115_V4.vi

Canbruis aod Indeterminate | © ard 1Graph (Large)  SemeticiAsymmetic |

HST118 Symmelric and Asymmeltric Beams H H-T C H HD4 200
EDUCATION —
' - - [S@
| o T T ! S
| Load Araigemant Camel =

| Apphed Load 720 K

Hager Posa s lo b 250 o

o N Honger Fosa btoc 250 i

o Spaatob 5C0 LUl

Theorelicel Resds

Reaction at & D K

Reacten 4.8 B N

Reartion at © D 1

At Reaits

Readion at A 0 K

Reactonat B 0 K

Raatlion al 0 1

Groy boses ave Inactive

mm| LI New [ ] Append I

You will notice that there are no greyed out boxes on this screen.

You will now see the actual values of the reactions coming from the hardware.

To zero the reaction pier readings simply press the TARE button.

4. Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with the theoretical
values.

5. If you wish to save the data into the existing data file or a new data file then
press the NEW button.

6. Clear the graph.

7. Tick the data file option required.

8. Press the CALC button and you will be prompted to create a new data file or
append to the existing file. Choose the option required.

9. The current input and output values will then be saved to the data file.

10.Press the NEW button when you need to change a value of one of the inputs.

11.Change the input.

W N
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12.Clear the graphs.

13.Choose whether to create a new data file or append to an existing file.

14.Press CALC and the new outputs will be created along with a graph.

15.You can then continue to create new inputs and obtain new outputs depending
on how you set up the hardware and by following the procedure above.

DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in spreadsheet software.

The image below shows the typical data at the start of the data file for the HST11S:

The data is as B test file 11_5_10.txt - Notepad

follows: He R Tomat Yew Heo
i11,/05/2010 13:47:27
Date and time. S/W ver: HST11S_v4 Ssymmetric and Asymmetric
. Beams
gortwa;re VeLSIon Loa? agranggment Case 1 Symmetric
election ta AppTlied Loa 20.00 N
Posn. a/h 250.00 mm
k%%?ﬁﬁig%emem Posn. b/ 250.00 mm
I Span a 500.00 mm
Theoretical Tﬁeor‘etica'l results
Reaction at A  6.25 N
Results Reaction at B 27.50 N
Actual Results Reaction at €  6.25 N

Actual results
Reaction at A -23.7

From these two Reaction at B -0.2

columns itis Re;ct}on at ¢ -11.7
i 11/05/2010 13:51:01
possible to S/W ver: HST1ls_v4 symmetric and Asymmetric
recreate the beam fgzams
deflection shape. Load arrangement Case 2 Symmetric
P Applied Load 20.00 N
Posn. a/b 250.00 mm
All data appended Jrosn. %c 250.00 mm
o i ; Span a 500.00 mm
to this T"e WIII be Tﬁeor‘eticﬂ results
saved in this data freaction at A -10.00 N
file and can be Reaction at B 0.00 N
. d Reaction at C 10.00 N
viewed. Actual results

Reaction at A -24.8

Reaction at B -0.3

Reaction at ¢ -14.1

11,/05/2010 13251295

S/W ver: HST1ls_v4 Symmetric and Aasymmetric
Beams

Load arrangement Case 3 Asymmetric
Applied Load 40.00 N

Posn. a/h 250.00 mm

Posn. h/c 250.00 mm

Sﬁan a/b 500.00 mm

Theoretical results
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HST12S — DEFLECTION of CURVED BARS

SOFTWARE WINDOW

HST125_L64_V1-1-0_ENG.vi

fo] ® s

Experiment

@4 HsT12S Defl

i|-t=8

Software Title

ection of CM<

g |
T

Semicircle

Theoretical Vertical Deflection NaN mm
Actual Vertical Deflection 0 mm
Theoretical Horizontal NaN mm
Actual Horizontal Deflection 0 mm

Output values

Mode

%ﬁ

Specimen Semicircle T ‘
Specimen Material Steel =4 !

Youngs Modulus, E 207000 N/mm?*
Specimen Width, b 0 mm
Specimen Height, d 0 mm
Specimen | value 0 mm
Applied Load, P 0 N
Specimen Radius, R 150 mm
Specimen Length, L 0 mm
(Gl [ | [Fore] | [051 |
Data File ’ [] New  ["| Append

Control Buttons

Inputs

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus

ensuring consistency in viewing between software and hardware.

Specimen Tabs: This software allows the channel and semicircle specimens to

be presented.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the

next parameter.
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The inputs available are as follows:

- Specimen: Choose the specimen type. Choices are Semicircle, SemiC
bracket, quadrant, single davit, double davit and bent davit.

- Specimen material: Choose the specimen material.

- Young’s Modulus, E: This changes automatically with the material choice.

- Specimen Width, b: Enter the specimen width in millimetres.

- Specimen Height, d: Enter the specimen height in millimetres.

- Specimen | value: This is the calculated theoretical second moment of area
for the specimen based on the details entered above.

- Applied Load, P: Enter the applied load to the specimen in Newton’s.

- Specimen Radius, R: Depending on the specimen chosen this value will
change automatically.
Specimen Length, L: Depending on the specimen chosen this value will
change automatically.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

- Theoretical Vertical Deflection: This is the calculated theoretical vertical
deflection for the specimen chosen based on the geometry and loading
entered.

- Actual Vertical Deflection: This is the actual vertical deflection from the
hardware via the HDA200. In offline mode this value will be greyed out.

- Theoretical Horizontal Deflection: This is the calculated theoretical
horizontal deflection for the specimen chosen based on the geometry and
loading entered.

- Actual Horizontal Deflection: This is the calculated theoretical Horizontal
deflection for the specimen chosen based on the geometry and loading
entered. In offline mode this value will be greyed out.

Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

- CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

- LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE running, they can press this button and the key input and
output parameters will then be logged into the data file.

- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file. You can only choose this button or the append button, not both.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.
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OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE

1. Load the experiment software by double clicking the .exe files supplied.
2. Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

3. Select the specimen.
4. Select the specimen material. The E value will change automatically.
5. Enter 25 in the specimen width input box.
6. Enter 3 in the specimen height input box.
7. Enter 20 in the applied load input box.
8. Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:
Specimen Semicircle T
Specimen Material Steel i
Youngs Modulus, E | 207000 M frm 2
Specimen Width, b 25 01y
Specimen Height, d | 3 mm
Specimen | value 56.25 | mm
| Applied Load, P 20 i
Specimen Radius, R | 150 i
Specimen Length, L 0 M

You will notice that the specimen radius is already filled in. This is the relevant
dimension for the semi-circle specimen.

HSTS/E/02/026 Page 116 of 261



HSTS Structures Software Package Instruction Manual

9. The complete screen should look like the following image:

B HST12S V2.vi =1k
Be Edt f,;paae Toos  Wandow Heb [
>
-~
HST125 Deflection of Curved Bars HI-TE/C HEEEE
EDUCATION -’ I
Specmen Semorck T
SmomenMatadal Sty
Yaungs M £l 207000 B
| Spscmen Wakth & 25 mm
Speamen Heght, d 3 L
Spadmen| vabe £6.25 i
[ asted Load P S ]
_specmen Radis, R 150 m
Spedimen Lecgth, L 0 {1
Semince 2 -, A I G
Theoetial vertical Cefiection 2.11 T, [cacd Dol | [ I s | I
Acud Verbied Detlectin 0 m
Theoreticsl Hicrzonts' Deflection 11.53 -
Data File “Ihew T Appeod
Acninl Horaooral Dafiection n o § | 5 L ]

|~

¥
_—

10.The theoretical deflections will be shown in the output boxes. The actual
deflections will be greyed out. This is because you are in ‘OFFLINE’ mode.

11.Press the NEW button

12.Tick the Data File NEW box.

13.Press CALC.
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14.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file

name in the location of your choice.
Select a data file to write. 3

Savejr | g HST9S v O3 -
5 ') Instruction Mznual
) =0 H5T95 V1 .aliases
MyRecent [ HSTIS_Vi.exe
Documents  "HHST9S_V1.ini
Deskiop
My Decuments
My Computer
1 Fie name: v [
MyMNetwork = Saveasbpe:  |AlFies (") v

15. Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and
location have been chosen then press OK.

16.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

B HST125_V3_test file_pji_8_3_10_offline_se... [=|[B]X]

Yiew Help
12:35:27

File Edit Format
08/03,/2010

software version HST12S_Vv3
Specimen semicircle
Material Steel

Modulus 207000 N/mm2

width 25.00 mm

Height 3.00 mm

1 value 56.25 mm

Applied Load 20.00 N

Radius 150.00 mm

Length 0.00 mm

vertical peflect 0.11 mm
Horizontal peflect 11.59 mm
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17.1f you wish to change the inputs then simply press the NEW button, change
the input parameter, press the data file APPEND button and then press CALC.
You will be given the data file to append to, choose this and then press ok.

18.The data file should now have the new data saved into it, AND added
(appended) to the existing data.

19.1n the OFFLINE mode the LOG button will be greyed out.

20.When finished with the software shut the software down.

21.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.

HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Veglcal Dial Dial gauge 1 28 0.01mm
auge
Horizontal Dial Dial gauge 2 29 0.01mm
Gauge

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

1.

Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

Be Edt Cpercte Toos Wandow Heb

»|@]

Expermant |

HST12S Deflection of Curved Bars H |—'-T E;C H How 200

\ \ Q }_“, Specmen Semorl T
Soedzen Matadal Stedl =
| % ’ \*aung_sMua.hs, 3 207000 Ny #
Spacmen Wikh & 25 e
Speamen Height, d 3 Ten
Spedmen| vals 56,25 T
Apphsd Losd, P 10 N
Specimen Radis, R 151 i
Spedimen Lecgth, L 0 [0
Semickce ,'_J v ‘_“I
Theovetical Vertical Cefiecton 5,55 [ el Low Lise |4 06 l
Actud Verbed Daflection 453 i
Thecretical licrzants Defleckion 5.0 om A |
Acan) Horaontal Defection 5.75 i bbb ] e - l

EDUCATION [._._

N

oo

In ‘ONLINE’ mode you will notice that the actual deflection values are no
longer greyed out. These values will now start to change as they come in from
the HDA200.

Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with theoretical values.
If you wish to save the data into a NEW or existing data file then press NEW to
stop the software capturing data from the HDA200.

Tick the data file option required.

Press the CALC button and you will be prompted to create a new data file or
append to the existing file. Choose the option required.

7. The input parameters will then be saved to the data file.
8.
9. Incrementally change the load position from NONE right through to -100mm,

Press the LOG button to store the actual values to the data file.

and at each increment press the LOG button.

10.The graph will be drawn automatically at each load position point, but you

must follow the load position points in turn otherwise the graph will appear
incorrect and the actual shear centre will not be correct.
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DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for this experiment
when a new file has been created and the LOG button has been pressed at each
load position increment:

The data is as follows:

P HST125_V2_test file_5_3_10_pji_online... [= |[B][X]
File Edit Format View Help

05/03/2010 12:15:45
Specimen semicircle
Modulus 207000

width 25.00

Height 3.00

1T value 56,25

vertical peflect 4.55
Horizontal peflect 5.80
Actual results

vertical peflection 4,58

Horizontal peflection 5.76

The information will then repeat itself depending on how many test points have been
logged.
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HST13S — BEAM and CANTILEVER DEFLECTIONS

SOFTWARE WINDOW

Specimen Width, b

= "
HSTI3S 64 VI-L-0ENG b Mode =2 =
Experiment ‘ ‘4| Software Title
|f‘ HST13S Beam and Cantilever Defe-:ﬁ‘rs/ woazno [
Hardware “:nage . Nal mm Specimen Material Steel - l
I, Young's Modulus, E 207000 l\.l,."mm2
- — g

Specimen Height, d

Second Moment of Area

(=] (=] (=] (=] (=]
3
3
7

p— . -
- — Cantilever Overall Length mm
— . . - Inputs
Theorectical Cantilever Load Position mm
Deflection /
mm .
H Type of Load Point = ' A
Slide for Point Reading S“der 0.00 L
7 Point Load 0 N
_— UDL Load I
E
= Deflection MaM mm
8 Outputs
o Actual Deflection 0.00 mm
o .
o Graph End Rotation MaM Rads
= -
[~
g (Gl [l | [Fore] | [Toc]
= - | | | | | | |
200 300 400 500 600 700 800 — New Anpend
Cantilever Overall Length, mm ! 2

Control Buttons

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus
ensuring consistency in viewing between software and hardware.

Specimen Tabs: This software allows the channel and semicircle specimens to
be presented.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.
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The inputs available are as follows:

Specimen Material: Choose the specimen material from the drop down list.
Young’s Modulus, E: This changes automatically with the choice of material.
Specimen Width, b: Enter the specimen width in millimetres.

Specimen Height, d: Enter the specimen height in millimetres.

Specimen Width, b: Enter the specimen width in millimetres.

Second Moment of Area: This is a calculated value based on the geometry
given above.

Cantilever overall Length: Enter the length of the cantilever from its tip to
where it protrudes from it clamp in millimetres.

Cantilever Load Position: Enter the position at which the load is applied to
the cantilever.

Type of Load: Choose from Point or UDL from the drop down list.

Point Load: If point load chosen for the type of load enter the value of the
point load in Newton’s.

UDL Load: If UDL is chosen for the type of load, enter the value of the UDL
here in Newton’s.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

Deflection: This is the theoretical deflection calculated from the parameters
given earlier in millimetres.

Actual Deflection: This is the actual dial gauge value from the hardware. It
has the units of millimetres. In offline mode this will show a value of zero (0).
End Rotation: This is theoretical end rotation.

Control buttons: these buttons give the end user a choice of what to do with the

software and the values presented on the screen. They are described in more
detail as follows:

CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE running, they can press this button and the key input and
output parameters will then be logged into the data file.

Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file. You can only choose this button or the append button, not both.
Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.
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Graph: Each time a load position is set or another parameter changed a graph is
drawn of the curvature of the cantilever. The same graph is created within the screen
from the graph tab.

Slider: When the graph is created, the slider can be moved horizontally along the
length of the cantilever to see the theoretical deflection at any point.

OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE — CHANNEL SPECIMEN

1. Load the experiment software by double clicking the .exe files supplied.
2. Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

3. Choose Steel.
4. Enter 25 in the width, b input box.
5. Enter 3 in the height, d input box.
6. Enter 520 in the cantilever overall length input box.
7. Enter 400 in the cantilever load position input box.
8. Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:
Specimen Material Steel T
Young's Madulus, E 207000 Nfmm?
Specimen Width, b 25 mm
Specimen Height, d 3 mm
Second Moment of Area 56.25 mm#
Cantilever Overall Length 520 mm
Cantilever Load Position 400 mm
Type of Load Point ‘
Point Load 10 M
UDL Load 5 T4 Nfmm
Deflection -18.32 i
Actual Deflection 0.00 mm
End Rotation 0.07 Rads
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9. The complete screen should look like the following image:

B> HST13S_V2.vi

Experiment l Graph l
@2 HST13S Beam and Cantilever Deflections H | T E C‘H T
EDUCATION _
Specimen Material Steel T
Young's Modulus, E 207000 Mfmme
Specimen Width, b 25 mm
Specimen Height, d 3 mm
Second Moment of Area 56.25 mm#
Cantilever Overall Length 520 mm
Cantilever Load Position 400 mm
Theorectical
Deflection
1832 mm Type of Load Point <
Point Load 10 N
UDL Load 5 < Nfmm
£ 5
5 Deflection -18.32 mm
5 - Actual Deflection 0.00 mm
B - End Rotation 0.07 Rads
g
T -30-
®© Cale Hew l Tare l LOG J
- [l oo | [roe] | (ool
=
= 50~
35 ] [ [ ] ] 1 [ [ ] ] 1 [ -
0 50 100 150 200 250 300 350 400 450 500 550 Data File []Mew  [] Append
Cantilever Overall Length, mm

10.The theoretical deflection and end rotation will be shown in the first output box.
Also note that the actual deflection and end rotation will be zero (0). This is
because you are in ‘OFFLINE’ mode.

11.Press the NEW button.
12.Tick the Data File NEW box.
13.Press CALC.
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14.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.
Select a data file to write. @E

Savein g HST9S v ) ¥ 2 @&

5 ) Instruction Mznual

<) = H5T95_v1 . alizses
MyRecent | [EHSTaS V1.exe
Documents " HsT9S_V1.ini

Desktop

My Decuments

My Computer

L)  Flemsms v =
MyNotwork | Saveaslpe: | AllFies (%] v

15. Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and
location have been chosen then press OK.

16. The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

B HST135_V2_testfile_pji_B_3_10_point_offline.txt ... [= |[B][X]
File Edit Format Yiew Help

08/03/2010 17:04:28 ~
software version HST135_v2 =
Material steel

yYoungs Modulas 207000.00 N/mm2

Specimen width 25.00 mm

Specimen Height 3.00 mm

second Moment of Area 56.25 mmd
overall Length 520.00 mm
Load Position  400.00 mm

Point Load 10.00 ]
0.00 0.00
10.00 0.00

20.00 -0.00
30.00 -0.01
40.00 -0.02
50.00 -0.04
60.00 -0.06
70.00 -0.10
80.00 -0.15
90.00 =0:2L
100.00 -0.29
110.00 -0.38
120.00 -0.49
130.00 -0.63
140.00 -0.79
150.00 -0.97
160.00 -1.17
170.00 -1.41
180.00 -1.67
1590.00 -1.96

HSTS/E/02/026 Page 126 of 261



HSTS Structures Software Package Instruction Manual

17.1f you wish to change the inputs then simply press the NEW button, change
the input parameter, press the data file APPEND button and then press CALC.
You will be given the data file to append to, choose this and then press ok.

18.The data file should now have the new data saved into it, AND added
(appended) to the existing data.

19.1n the OFFLINE mode the LOG button will be greyed out.

20.When finished with the software shut the software down.

21.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.

HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Dial Gauge Dial gauge 1 28 0.01lmm
Dial Gauge Dial gauge 2 29 0.01lmm
Dial Gauge Dial gauge 3 30 0.01mm

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

1. Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

> HST135_V2.vi

Experiment I Graph I
(> HST13S Beam and Cantilever Deflections H I TE C‘H R
EDUCATION ——
|- Online.|
Specimen Material Steel T
‘Young's Modulus, E 207000 Njmm2
Specimen Width, b 25 mm
Specimen Height, d 3 mm
Second Moment of Area 56.25 mm +
Cantilever Overall Length 520 mm
Cantilever Load Position 250 mm
Theorectical
Deflection
458 e Type of Load Point <
Point Load 10 Ll
UDL Load 5 T Nimm
£ 3
£ Deflection -4.47 mm
§ Actual Deflection -4.62 mm
B End Rotation 0.03 Rads
g
E -
© Cal T
- l = J
2
=
] 1 1] 1 1 [ 1 [ 1 1 -
100 150 200 250 300 350 400 450 500 S50 DataFile | [ ] New Append ]
Cantilever Overall Length, mm

N

In ‘ONLINE’ mode you will notice that the actual deflection and end rotation

are no longer greyed out. These values will now start to change as they come

in from the HDA200.

3. Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with theoretical values.

4. If you wish to save the data into a NEW or existing data file then press NEW to
stop the software capturing data from the HDA200.

5. Tick the data file option required.

6. Press the CALC button and you will be prompted to create a new data file or

append to the existing file. Choose the option required.

The input parameters will then be saved to the data file.

Press the LOG button to store the actual values to the data file.

The graph will be drawn automatically at each change of load position.

© o~
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10.An image of the main graph on the graph tab is shown below

I HST135_V2.vi

Experiment ~ Graph I

Theoretical Deflection, mm

1 1 1 1 1 ) 1 1 1 1 1 1 1 1 1 1 1 1 1 ) 1 1 1 1
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 S20
Cantilever Overall Length, mm

D R R R A AR A RO ORI,
_—
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DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for this experiment
when a new file has been created and the LOG button has been pressed at each
load position increment:

The data is as follows:

B HST13S_V2_testfile_pji_B_3_10_point_offline.txt ... [= |[B](X]
File Edit Format Yiew Help

08/03 /2010 17:04:28

-~
software version HST135_V2 =
Material steel
Youngs Modulas 207000.00 N/mm2
Specimen width 25.00 mm
Specimen Height 3.00 mm

second Moment of Area 56.25 mm4
overall Length 520.00 mm
Load Position 400.00 mm
Point Load 10.00 ]
0.00 0.00

10.00 0.00

20.00 -0.00

30.00 -0.01

40,00 -0.02

50.00 -0.04

60. 00 -0.06

70.00 -0.10

80. 00 -0.15

90.00 -0.21

100.00 -0.29

110.00 -0.38

120.00 -0.49

130.00 -0.63

140.00 -0.79

150.00 -0.97

160.00 -1.17

170.00 -1.41

180.00 -1.67

1590.00 -1.96

The information will then repeat itself depending on how many test points have been
logged.
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HST16S — REDUNDANT TRUSS
SOFTWARE WINDOW — Part 1

&5 HST165 164 V1-1-0_ENG.vi = @ =34
Part1 I Part2 | Software Title Mode
HST16S Redundant Truss ‘él 1) HDAZOOQ
I 5
B Output values
\ Truss Material Steel SRR ‘
Young's Modulus, E 207000 N/mm?*
Hardware Image AL Truss Member Width, w 0 mm <€4—| Inputs
T Truss Member Height, h 0 mm
Truss Member Area 0 mm?*
Applied Load, P 0 N
Actual Applied Load, P 0 \
. Theoretical Joint Deflect 0.00 om
Control Buttons | r'[F Actual Joint Defletion 0.00 1 Outputs
i == = Ua U
DataFile | [ | New [ | Append| [calc] |1 ] ‘ [ Tare | ‘ [LoG | I 7
Member UlLo
Actual Strain, pS 0 L
Theoretical Strain, pS 0 OUtpUtS Lo L l
Actual Force, N 0 L2
Theoretical Force, N 0 -
Frame Diagram

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus
ensuring consistency in viewing between software and hardware.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.
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The inputs available are as follows:

- Truss Material: Choose the material which the truss members are made from.
This varies between acrylic, aluminium, steel, stainless steel and brass.

- Young’s Modulus, E: Depending on the material chosen above, will depend
on what value is selected here. These values are defaults and cannot be
changed.

- Truss Member Width, w: This is the value of the horizontal width of each
member. Nominally this is 10mm. This value is entered via the keyboard of the
host computer.

- Truss Member Height, h: This is value of the vertical depth of each member.
Nominally this is 25mm. This value is entered via the keyboard of the host
computer.

- Truss Member Area: This is a calculated value of the nominal cross sectional
area of each truss member. It cannot be changed as it is a calculated value.

- Applied Load, P: This is the value of the applied force to the truss. It is
entered by the end user via the keyboard. It can be used when comparing
actual with theoretical values. This value will appear on the hardware image.

- Actual Applied Load, P: This is value of the applied load from the hardware
itself. This value comes via the HDA200, and will only appear when the
HDAZ200 is connected in ‘ONLINE’ mode.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

- Theoretical Joint Deflect: This is the calculated theoretical joint deflection for
part 1 of the hardware experiment. This value will appear on the hardware
image.

- Actual Joint Deflection: This is the actual joint deflection for part 1 of the
hardware experiment.

Table underneath the hardware image.:

- Actual Strain: This is the actual strain from the redundant truss member only
via the HDA200. In offline mode this value will be greyed out.

- Theoretical Strain: This is the theoretical strain from the redundant truss
member only.

- Actual Force: This is the actual force value calculated from the actual strain
values form the hardware for the redundant member only.

- Theoretical Force: This is the theoretical force calculated from the theoretical
strain for the redundant member only.
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Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

- CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

- TARE: This button is only valid when running in ONLINE mode as when
pressed it zeroes (tares) the values from the hardware which are being used in
the software.

- LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE running, they can press this button and the key input and
output parameters will then be logged into the data file.

- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

Frame Diagram: This represents a schematic of the hardware arrangement and is a
cross reference for the inputs. This will not be present on all experiment softwares.
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SOFTWARE WINDOW — Part 2

15 HST165_164_V1-1-0_ENG.vi ==F=E <
Partl Part2 | Software Title Mode ‘
HST16S Redundma‘t/ﬂuss (Part 2) HDA 200
<< Material Steel = ‘
OUtpUt values 's Modulus, E 207000 N/mm?*
| Truss Member Width, w 0 mm Inputs
|
Truss Member Height, h 0 mm
4 Truss Member Area 0 mm*
i Applied Load, P 0 N
\ Actual Applied Load, P 0 N
g ) e Outputs
L l|.__ ———— S M3 S Theoretical Joint Deflect 0.00 mm
s — —— - |I[—‘ Actual Joint Defletion 0.00 mm
Ll
/ Ua Ui
DataFile | [ | New [ ] Append| [caic] [1-] ’ [ Tare | ‘ [Log | |
11{0 Ls l
Control Buttons .
Frame Diagram

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus

ensuring consistency in viewing between software and hardware.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of

the input and the right hand column blue boxes show the units for these

parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the

next parameter.
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The inputs available are as follows:

Truss Material: Choose the material which the truss members are made from.
This varies between acrylic, aluminium, steel, stainless steel and brass.
Young’s Modulus, E: Depending on the material chosen above, will depend
on what value is selected here. These values are defaults and cannot be
changed.

Truss Member Width, w: This is the value of the horizontal width of each
member. Nominally this is 10mm. This value is entered via the keyboard of the
host computer.

Truss Member Height, h:This is value of the vertical depth of each member.
Nominally this is 25mm. This value is entered via the keyboard of the host
computer.

Truss Member Area: This is a calculated value of the nominal cross sectional
area of each truss member. It cannot be changed as it is a calculated value.
Applied Load, P: This is the value of the applied force to the truss. It is
entered by the end user via the keyboard. It can be used when comparing
actual with theoretical values. This value will appear on the hardware image.
Actual Applied Load, P: This is value of the applied load from the hardware
itself. This value comes via the HDA200, and will only appear when the
HDAZ200 is connected in ‘ONLINE’ mode. In offline mode this value will be
greyed out.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

Theoretical Joint Deflect: This is the calculated theoretical joint deflection for
part 1 of the hardware experiment. This value will appear on the hardware
image.

Actual Joint Deflection: This is the actual joint deflection for part 1 of the
hardware experiment. In offline mode this value will be greyed out.

Control buttons: these buttons give the end user a choice of what to do with the

software and the values presented on the screen. They are described in more
detail as follows:

CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

TARE: This button is only valid when running in ONLINE mode as when
pressed it zeroes (tares) the values from the hardware which are being used in
the software.

LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE running, they can press this button and the key input and
output parameters will then be logged into the data file.
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- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

Frame Diagram: This represents a schematic of the hardware arrangement and is a
cross reference for the inputs. This will not be present on all experiment software.

OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE — Part 1

1. Load the experiment software by double clicking the .exe files supplied.
2. Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

3. Choose ACRYLIC from the drop down menu list.
4. Enter 10 in the width, w input box.
5. Enter 25 in the height, h input box.
6. The truss member area will be calculated automatically
7. Enter 100 in the Applied Force, F input box.
8. Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:
Truss Material Acrylic 2 ﬁ
Young's Modulus, E 2500 N/ 2
Truss Member Width, w | 10 rmm
Truss Member Height, h 25 i
Truss Member Area 250  mm?
Applied Load, P 100 Ij ]
Actual Applied Load, P 0 n N
Theoretical Joint Deflect 0.65 mm
Actual Joint Defletion 0.00 min
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9. The complete screen should look like the following image:

[ HST165_V1 W7 050120135 [
Part1 l Part2 I
( ’ HST16S Redundant Truss (Part 1) Hl TE’C‘H HDAZOO-
EDUCATION
Truss Material Steel = |

Young's Modulus, E 207000 N/mm?*

Truss Member Width, w 0 mm

Truss Member Height, h 0 mm
Truss Member Area 0 mm?*

Applied Load, P 0 N

Actual Applied Load, P 0 N
Theoretical Joint Deflect 0.00 mm
Actual Joint Defletion 0.00 mm

U u
ouarie | | New [ append] [G] (1] | [Tae] | (106 | P
Member _uio
Actual Strain, pS 0 L
Theoretical Strain, uS 0 Lo L 1,
Actual Force, N 0 L2
Theoretical Force, N 0

10.The applied load value and theoretical joint deflection will be shown in the
small output value next to the load cell of the hardware image. Also note that

the actual applied load and the actual joint deflection are greyed out. This is
because you are in ‘OFFLINE’ mode.
11.Tick the Data File NEW box.

12.Press CALC.
13.You will then be shown the following window (the contents of this window will

vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.
3

Select a data file to write.
Sayeinc () HSTSS v & = 1 b
» L instruction Manual o
“) o H5195_v1.aliases
My Recent HST9S _V1.exe
Documents | "$H5T95_V1.ini
Desktop
My Documents
My Computer
'. Fie pame: v
My Nebwortk ~ Save az bype: All Fies (*.) v
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14 Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and
location have been chosen then press OK.

15.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

I HST165_34_test file_pji_8_3_10_offline_par... [= |[B]fX]
File Edit Format Yew Help

08/03/2010 12:00:02

software version HST16S_v1
Part 1

Mmaterial Acrylic

Young's Modulus, E 2500 N/mm2

Truss Member width, w 10.00 mm
Truss Member Height, h 25.00 mm

Truss Member Area 250.00 mm2
Aﬁphed Load, P 100.00 N
Theoretical Joint peflect 0.6475 mm

Theoretical strain UlL0 -118.50 us
Theoretical Force ULLO -74.06 N

16.1f you wish to change the inputs then simply press change the input parameter
(change applied force to 20N from 10N), press the data file NEW button to
clear it, press the data file APPEND button and then press CALC. You will be
given the data file to append to, choose this and then press ok.

17.In the OFFLINE mode the NEW and TARE buttons although live will not
perform any function. The LOG button will not be live and greyed out but the
data can still be stored by the use of the CALC button.

18.When finished with the software shut the software down.

19.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.
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OFFLINE MODE — Part 2

1. Load the experiment software by double clicking the .exe files supplied.

2. Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

Choose ACRYLIC from the drop down menu list.

Enter 10 in the width, w input box.

Enter 25 in the height, h input box.

The truss member area will be calculated automatically/

Enter 100 in the Applied Force, F input box.

Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:

NGO AW

Truss Material Acrylic 3 l
Young's Modulus, E 2500 Mfmm?2

Truss Member Width, w | 10 i
Truss Member Height, h 25 i
Truss Member Area 250 mm2

Applied Load, P 100 M

Actual Applied Load, P | 0 N
Theoretical Joint Deflect 0.21 mm
Actual Joint Defletion 0.00 mm
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9. The complete screen should look like the following image:

(5] HST16S_V1 W7_05012013.vi

W

s = —— el ow

Partl  Part2 |

Data Filel [ New || Append

»’ HST16S Redundant Truss (Part 2)

= i |

|

HI-TECH o 200 [
EDUCATION
Truss Material Steel V‘
Young's Modulus, E 207000 N/mm?*
Truss Member Width, w 0 mm
Truss Member Height, h 0 mm
Truss Member Area 0 mm?*
Applied Load, P 0 N
Actual Applied Load, P 0 N
Theoretical Joint Deflect 0.00 mm
Actual Joint Defletion 0.00 mm
Ao us
:i-lfu L l

=

=

10.The applied load value and theoretical joint deflection will be shown in the
small output value next to the load cell of the hardware image. Also note that
the actual applied load and the actual joint deflection are greyed out. This is

because you are in ‘OFFLINE’ mode.

11.Tick the Data File NEW box.

12.Press CALC.

13.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.

Select a data file to write.

RIX

Sayeinc () HSTSS v & = 1 b
» L instruction Manual 7
L4 o H5195_v1.aliases
My Recent HST9S _V1.exe
Documents S H5T95_V1.ini
&
Desktop
My Documents
My Computer
) | Fiepams v
bk, Sov s bpe v
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14.Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and
location have been chosen then press OK.

15.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

_
I HST165_34_test file_pji_B_3_10_offline_part... [= |[B]|[X]
File Edit Format View Help

P8/03/2010 12:05:45

software version HST16S_v1

part 2

Material Acrylic

Young's Modulus, E 2500 N/mm2
Truss Member width, w 10.00 mm

Truss Member Height, h 25.00 mm

Truss Member Area 250.00 mm2
Aﬁp1ied Load, P 100.00 N

Theoretical Joint peflect 0.2112 mm

16.1f you wish to change the inputs then simply press change the input parameter
(change applied force to 20N from 10N), press the data file NEW button to
clear it, press the data file APPEND button and then press CALC. You will be
given the data file to append to, choose this and then press ok.

17.In the OFFLINE mode the NEW and TARE buttons although live will not
perform any function. The LOG button will not be live and greyed out but the
data can still be stored by the use of the CALC button.

18.When finished with the software shut the software down.

19.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.
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HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution

Number number

Load cell Force 1 17
Dial Gauge Dial gauge 1 28 0.01lmm

Truss Member 1 Strain 1 1
Truss Member 2 Strain 2 2
Truss Member 3 Strain 3 3
Truss Member 4 Strain 4 4
Truss Member 5 Strain 5 5
Truss Member 6 Strain 6 6
Truss Member 7 Strain 7 7

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

1. Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

HST165_V1 W7_05012013i SRR X
Part1 | Part 2 ]
BY 57165 Redundant Truss (Part 1) HI-TE/CH HDA 200 Online,

EDUCATION

Vi
Truss Material Steel A ‘
Young's Modulus, E 207000 N/mm?*
Truss Member Width, w 0 mm
Truss Member Height, h 0 mm
Truss Member Area 0 mm*
Applied Load, P 0 N
Actual Applied Load, P 0 N
Theoretical Joint Deflect 0.00 mm
Actual Joint Defletion 0.00 mm
= Z U U
Data File ‘ [ New ] Appesid (Rt | [ios] | e '
Member U1Lo0
Actual Strain, uS 0 ;EL
Theoretical Strain, pS Lo L \l/

0
Actual Force, N 0
Theoretical Force, N 0

no

In ‘ONLINE’ mode you will notice that the actual applied load, deflection, and
strains are not greyed out. These values will now start to change as they come
in from the HDA200.

3. The strains and applied load will not be zero. To zero these readings simply
press the TARE button. You may have to press it again if the reading does not
return to zero. The deflection values will not zero. These have to be zeroed on
the front of the dial gauge itself.

4. Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with theoretical values.

5. If you wish to save the data into a NEW or existing data file then press NEW to
stop the software capturing data from the HDA200.

6. Tick the data file option required.

7. Press the CALC button and you will be prompted to create a new data file or
append to the existing file. Choose the option required.

8. The current theoretical input and output values will then be saved to the data
file.

9. Press the LOG button to store the actual values to the data file.

10. Should you change the hardware load to a new value and you wish to change
the software inputs then adjust the hardware, press NEW, adjust the software
inputs to be the same as the hardware, click the data file APPEND tick box
and then press CALC.

11.You can then continue to create new inputs and obtain new outputs depending

on how you set up the hardware and by following the procedure above.
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DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for this experiment
when a new file has been created and the LOG button has been pressed:

P HST16S_34_test file_pji_8_3 10_online_par...
File Edit Format Yiew Help

08,03 /2010 12:08:22

software version HST165_V1
Part 1

material Acrylic

Young's Modulus, E 2500 N/mm?2

Truss Member width, w 10.00 mm
Truss Member Height, h 25.00 mm

Truss Member Area 250.00 mm2
Aﬁp1ied Load, P 100.00 N
Theoretical Joint peflect 0.6475 mm

Theoretical Strain uUlL0 -118.50 us
Theoretical Force UlL0 -74.06 N
Actual results

ULLo -112.00 ps -70.00 N
Aplied Load, P -100.%0 N
Joint peflection 0.73 mm

The information will then repeat itself depending on how many test points have been
logged.
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HST17S — FORCES in a TRUSS (RESOLUTION)
SOFTWARE WINDOW

Mode

V=

Software Title i | S

Forces i Tross | Frame Diagram
Control Buttons

HST17S Forces in‘a Truss (Resolution)
+on o), [l

Hardware Image b re

|Ca|c' |I-J:'|| |Tare| ‘ |LCG|

Data File ‘ "] New [ | Append

F6 _ Inputs
Material Acrylic -
h'd Youngs Modulus, E 2500 M/mm? «
Single Mem, Width, b 0 mm
N Single Mem. Height, d 0 mm
Single Mem., Area, & 0 mm2
e Applied Force, F 0 M
Actual Applied Force, F 0 M
Output values Outputs
Member  ULLZ(F1)  LJ2(F2)  ULLL(F3)\ _ UOUL(F4)  UOLL(F5) LOL1 (F&)
Actual pStrain 0 0 0 0 0 0
Theoretical WStrain | 0 0 0 0 | 0 | 0
Actual M 0 0 0 0 0 0
Theoretical N 0 0 0 0 0 0

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus
ensuring consistency in viewing between software and hardware.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.
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The inputs available are as follows:

- Material: Choose the material which the truss members are made from. This
varies between acrylic, aluminium, steel, stainless steel and brass.

- Young’s Modulus, E: Depending on the material chosen above, will depend
on what value is selected here. These values are defaults and cannot be
changed.

- Single Mem. Width, b: This is the value of the horizontal width of each
member. Nominally this is 10mm. This value is entered via the keyboard of the
host computer.

- Single Mem. Height, d:This is value of the vertical depth of each member.
Nominally this is 25mm. This value is entered via the keyboard of the host
computer.

- Single Mem. Area, A: This is a calculated value of the nominal cross sectional
area of each truss member. It cannot be changed as it is a calculated value.

- Applied Force, F: This is the value of the applied force to the truss. It is
entered by the end user via the keyboard. It can be used when comparing
actual with theoretical values.

- Actual Applied Force, F: This is value of the applied load from the hardware
itself. This value comes via the HDA200, and will only appear when the
HDAZ200 is connected in ‘ONLINE’ mode.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

- Member: Each truss member joint is given a letter/number designation. The
column headers to the right of this output title detail the truss member with the
relevant joints. This also ties in with the frame diagram.

- Actual pStrain: This is the actual strain value from the hardware itself. It will
only appear when the HDA200 is connected and the software is run in
‘ONLINE’ mode. It has the unit of microstrain.

- Theoretical pStrain: This is the calculated theoretical strain using the input
parameters given. These value will appear when running in ‘OFFLINE’ or
‘ONLINE’ mode. It has the unit of microstrain.

- Actual Force: This is the calculated actual force based on the actual strain
values from the hardware. These values will only appear when the HDA200 is
connected in ‘ONLINE’ mode. It has units of Newton’s (N).

- Theoretical Force: This is the calculated force based on the theoretical strain
values. It has units of Newton’s (N).

HSTS/E/02/026 Page 146 of 261



HSTS Structures Software Package Instruction Manual

Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

- CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

- TARE: This button is only valid when running in ONLINE mode as when
pressed it zeroes (tares) the values from the hardware which are being used in
the software.

- LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE running, they can press this button and the key input and
output parameters will then be logged into the data file.

- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

Frame Diagram: This represents a schematic of the hardware arrangement and is a
cross reference for the inputs. This will not be present on all experiment softwares.

OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.
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OFFLINE MODE

1. Load the experiment software by double clicking the .exe files supplied.
2. Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

3. Choose the material from the drop down menu list.
4. Enter 25 in the width, b input box.
5. Enter 10 in the height, d input box.
6. Enter 10 in the Applied Force, F input box.
7. Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:
Calc j Meiy I Tare I LOG
Data File [] Mew [] Append
' l Material Acrylic =
| ¥oungs Modulus, E 2500 | Mfmm?
Single Mem. Width, b 25 mm
Single Mem. Height, d 10 mm
Single Mem. Area, A 250 mm &
Applied Force, F 10 ]
Actual Applied Force, F 0 M

8. The complete screen should look like the following image:
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1B HST175_V5.vi

Forces in a Truss I

HST17S Forces in a Truss (Resolution) H l TE‘C H HDA 200
; EDUCATION
=

Lo [ | [eel | 50

Data File [] Mew [] Append

Uo
Z

Fé

Material Acrylic <
‘Youngs Modulus, E 2500 Ifmmé
Single Mem. Width, b 25 mm
Single Mem. Height, d 10 mm
N Single Mem, Area, & 250 mm 2
I Applied Force, F ] 10 I i ]
Actual Applied Force, F | 0 I ] |
Member U1L2 {F1) L1L2 (F2) U1L1 {F3) Uou1 (F4) UoL1 {FS) LOL1 (F&)
Actual pisStrain 0 0 0 [ 0 0
Theoretical pStrain 22.6 -16 -16 16 23 -32
_ Actual N 0 0 0 0 0 0
Theoretical i) 14.1 -10 -10 10 14.1 -20

9. The applied force value will be shown in the small output value next to the load
cell of the hardware image. Also note that the actual applied force in the input
parameters and the actual strain and actual force of the outputs are greyed
out. This is because you are in ‘OFFLINE’ mode.

10.Tick the Data File NEW box.

11.Press CALC.

12.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file

name in the location of your choice.
Select a data file to write. @

Savein: | 3 HSTSS v © 2@

[C2) Instruction Manual
[=] HsT95_v1.aliases

MyRecent  [IJHSTSS_V1.exe
Documents  |"HH5T95_Y1.ini

File name: ’ v ‘ I oK I
My Network Save as type: ’AH Files *.%) v_‘ [ Cancel ]
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13.Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and
location have been chosen then press OK.

14.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

P TextFile.txt - Notepad
File Edit Format WYiew Help

21/07 /2009 10:45:14
Youngs Modulus, E 2500.00 N/mm2
Mem width, b 25.00 mm

Mem Height, d 10.00 mm

Mem Area, A 250.00 mm2

Applied Force, F 10.00

(F1) 22.63 MStrain

(F2) -16.00 psStrain

(F3) -16.00 pStrain

(F4) 16.00 MStrain

(F5) 22.63 MSTtrain

(F&) -32.00 pStrain

(F1) 14.14

(F2) -10.00

(F3) -10.00

(F4) 10.00

(F5) 14.14

(F&) -20.00

15.1f you wish to change the inputs then simply press change the input parameter
(change applied force to 20N from 10N), press the data file NEW button to
clear it, press the data file APPEND button and then press CALC. You will be
given the data file to append to, choose this and then press ok.
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16. The data file should now have the new data saved into it and look like the

following:

3

P TextFile.txt - Notepad
File Edit

Format View Help

P1,/07/2009
Youngs Modulus, E

10:45:14

2500.00 N/mm2

Mem width, b 25.00 mm
Mem Height, d 10.00 mm
Mem Area, A 250.00 mm2
Applied Force, F 10.00 N
(F1) 22.63 MStrain
(F2) -16.00 pstrain
(F3) -16.00 pstrain
(F4) 16. 00 MStrain
(F5) 22.63 MStrain
(F6) -32.00 pstrain
(F1) 14.14 M

(F2) -10.00 N

(F3) -10.00 N

(F4) 10.00 M

(F5) 14.14 M

(F&) -20.00 N

21/07 /2009 10:54:00
Youngs Modulus, E 2500.00 N/mm2
Mem width, b 25.00  mm
Mem Height, d 10.00 mm
Mem Area, A 250.00 mm2
Applied Force, F 20.00 N
(F1) 45.25 MStrain
(F2) -32.00 pstrain
(F3) -32.00 pstrain
(F4) 32.00 MStrain
(FS) 45.25 MStrain
(F&) -64.00 psStrain
(F1) 28.28 M

(F2) -20.00 N

(F3) -20.00 N

(F4) 20.00 M

(F5) 28.28 M

(F6) -40.00 N

17.In the OFFLINE mode the NEW and TARE buttons although live will not
perform any function. The LOG button will not be live and greyed out but the
data can still be stored by the use of the CALC button.

18. When finished with the software shut the software down.

19.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.
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HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution

Number number
Load cell Force 1 17
Truss Member 1 Strain 1 1
Truss Member 2 Strain 2 2
Truss Member 3 Strain 3 3
Truss Member 4 Strain 4 4
Truss Member 5 Strain 5 5
Truss Member 6 Strain 6 6
Truss Member 7 Strain 7 7

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

1. Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

I HST175_V5.vi

Forces in a Truss I

\> HST17S Forces in a Truss (Resolution) H I TE C!H
: EDUCATION

Fé4 , W

HDA 200

| Onling '

‘,-: | INew‘l |Tare|

[ oG |

F3 Data File

[] Mew

[] Append

Material

Acrylic <

‘Youngs Modulus, E 2500

Single Mem, Width, b 25

Single Mem. Height, d 10

Single Mem. Area, A 250

Applied Force, F 10

Actual Applied Force, F

Member

U1L2 (F1)

LiL2 (F2)

U1L1 (F3)

uou1 (F4)

UoL1 {FS)

LOL1 (F&)

Actual

WStrain

0

0

0

0

0

0

Theoretical

HStrain

22,6

-16

-16

16

23

-32

Actual

N

0

0

0

0

0

0

Theoretical

M

14.1

-10

-10

10

14.1

-20

9

In ‘ONLINE’ mode you will notice that the Actual applied force, actual strain
and actual force lines are no longer greyed out. These values will now start to
change as they come in from the HDA200.

These values will not be zero. To zero this reading simply press the TARE
button. You may have to press it again if the reading does not return to zero.
Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with theoretical values.
If you wish to save the data into a NEW or existing data file then press NEW to
stop the software capturing data from the HDA200.

Tick the data file option required.

Press the CALC button and you will be prompted to create a new data file or
append to the existing file. Choose the option required.

The current theoretical input and output values will then be saved to the data
file.

Press the LOG button to store the actual values to the data file.

10.Should you change the hardware load to a new value and you wish to change

the software inputs then adjust the hardware, press NEW, adjust the software
inputs to be the same as the hardware, click the data file APPEND tick box
and then press CALC.

11.You can then continue to create new inputs and obtain new outputs depending

on how you set up the hardware and by following the procedure above.

HSTS/E/02/026

Page 153 of 261



HSTS Structures Software Package Instruction Manual

DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for this experiment
when a new file has been created and the LOG button has been pressed:

The data is as follows:

B new hda200 test 20_7_09.txt - Notepad [= |[B][X]
File Edit Format View Help

20/07 /2009 15:53:33 Date and time.
Youngs Modulus, E 2500.00 N/mm2 E value

Mem width, b 10.00 mm Width b

Mem Height, d  25.00 mm Height d

Mem Area, A 250.00 mm2 Area A
Applied Force, F 12.20 N Force

27.61
-19.52
-19.52
19.52
27.61
-39.04
1fe 25
-12.20
-12.20
12.20
(F5) A:F 25
(F6) -24.40
Actual results
(F1) 37.00
(F2) -24.00
(F3) -24.00
(F4) 24.00
(F5) 37.00
(F6) -50.00
(F1) 232 1:2
(F2) -15.00
(F3) -15.00
(F4) 15.00
(F5) 23::1:2
(F6) =31.25
Applied Force
20/07 /2009
Youngs mModulus,
Mem width, b
Mem Height, d
Mem Area, A

CFL)
CF2)
(F3)
CF4)
CF5)
(F6)
CFL)
CF2)
CF3)
CF4)

Applied Force, F

MStrain
MStrain
MSTrain
MStrain
MSTrain
MStrain

MSTtrain
MStrain
MStrain
MStrain
MStrain
MSTrain

2500.00 N/mm2
mm

mm

mm2

12.20 M

Theoretical Strains

Theoretical Forces

Actual Strains

Actual Forces

Actual Applied Force

The information will then repeat itself depending on how many test points have been

logged.
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HST19S — PIN JOINTED FRAMEWORKS

SOFTWARE WINDOW — Roof Truss

HST195_164_V1-1-0_ENG.vi

Roof Truss | Warren Truss I

Software Title

4

|-f HST19S Pin Jointed Frameworks

Hardware Image

Output values

Control Buttons

Data File‘ ["] Mew [ | Append | Calc' | Mew | ‘ |Tare I ‘ | LOG | ‘

Strain Gauge Mumber A 2 B z 5 1
Actual Strain, us 0 0 0 0 0 0

Theoretical Strain, S 0 0 0 0 OUtpUtS
Actual Force, N 0 0 0 0

Theoretical Force, N 0 0 0 0 0 0

(=TT TS

b B )
Mode \
+oa 20 [l
Truss Material Steel = ‘

Young's Modulus, E 207000 N/mm®
Truss Member Width, w 0 mm
Truss Member Height, h 0 mm

Truss Mermnber Area 0 D

Jeint of Applied Load L2
Applied Load, P 0 M
Actual Applied Lead, P 0 M
Reaction at Ra 0 \ M
Reaction at Rb 0 Wl
Joint of Deflection U1l OUtpUtS

Actual Joint Defletion
Theoretical Joint Deflect

o o oo m
o o o e m
(=T e R

2 o o a ;)

Inputs

mm

L Ly

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus

ensuring consistency in viewing between software and hardware.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the

next parameter.
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The inputs available are as follows:

- Truss Material: Choose the material which the truss members are made from.
This varies between acrylic, aluminium, steel, stainless steel and brass.

- Young’s Modulus, E: Depending on the material chosen above, will depend
on what value is selected here. These values are defaults and cannot be
changed.

- Truss Member Width, w: This is the value of the horizontal width of each
member. Nominally this is 20mm. This value is entered via the keyboard of the
host computer.

- Truss Member Height, h: This is value of the vertical depth of each member.
Nominally this is 25mm. This value is entered via the keyboard of the host
computer.

- Truss Member Area: This is a calculated value of the nominal cross sectional
area of each truss member. It cannot be changed as it is a calculated value.

- Joint of Applied Load: This is the joint at which the applied load will be
added. As default this is set at L2 and cannot be changed.

- Applied Load, P: This is the value of the applied force to the truss. It is
entered by the end user via the keyboard. It can be used when comparing
actual with theoretical values. This value will appear on the hardware image.

- Reaction at Ra: The theoretical reaction at Ra as calculated by the software.

- Reaction at Rb: The theoretical reaction at Rb as calculated by the software.

- Joint of Deflection: This is the default joint at which deflection will be taken
from the hardware. This cannot be changed.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

- Actual Applied Load, P: This is value of the applied load from the hardware
itself. This value comes via the HDA200, and will only appear when the
HDAZ200 is connected in ‘ONLINE’ mode.

- Actual Joint Deflection: This is the actual joint deflection for part 1 of the
hardware experiment.

- Theoretical Joint Deflect: This is the calculated theoretical joint deflection for
part 1 of the hardware experiment. This value will appear on the hardware
image.

Table underneath the hardware image.:

- Actual Strain: This is the actual strain from the redundant truss member only
via the HDA200. In offline mode this value will be greyed out.

- Theoretical Strain: This is the theoretical strain from the redundant truss
member only.

- Actual Force: This is the actual force value calculated from the actual strain
values form the hardware for the redundant member only.

- Theoretical Force: This is the theoretical force calculated from the theoretical
strain for the redundant member only.
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Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

- CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

- TARE: This button is only valid when running in ONLINE mode as when
pressed it zeroes (tares) the values from the hardware which are being used in
the software.

- LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE running, they can press this button and the key input and
output parameters will then be logged into the data file.

- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

SOFTWARE WINDOW — WARREN TRUSS

The Warren truss tab will gain access to the Warren Truss element of this
software. Everything is exactly the same as per the Roof Truss above, except for
the hardware image, and the option to choose either UO or U1 for the joint of
deflection.

OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.
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OFFLINE MODE — ROOF TRUSS

1.

2.

Load the experiment software by double clicking the .exe files supplied.

Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

Choose ACRYLIC from the drop down menu list.

Enter 10 in the width, w input box.

Enter 25 in the height, h input box.

The truss member area will be calculated automatically.
Enter 200 in the Applied Force, F input box.

Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:

~ Truss Material Acrylic =~ ‘ = |
Young's Modulus, E 2500 N/mm*
Truss Member Width, 10 mm
Truss Member 25 mm
Truss Member Area | 250 | mm*
Joint of Applied Load L2
Applied Load, P 200 N
Actual Applied Load, 0 | B S
Reaction at Ra 66.67 N
Reaction at Rb 13333 M |
Joint of Deflection Ul
Act. Joint Deflection 0 mm
Theoretical Joint | 0.5248 mm |

9. The complete screen should look like the following image:
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HST195_V1 W7_18062012.vi A
)

-

Roof Truss I Warren Truss l
HST19S Pin Jointed Frameworks H I TE CH HDAM!'
EDUCATION
| Truss Material Acrylic AT
Young's Modulus, E 2500 N/mrm®
05248 mm Truss Member Width, 10 mm
Truss Member 25 mm
Truss Member Area | 250 | mm® |
Joint of Applied Load L2
Applied Load, P 200 M
Actual Applied Load, | 0 M
Reaction at Ra 66.67 M
B Reaction at Rb 1 13333 M
N
Joint of Deflection Ul
Act, Joint Deflection 0 mm
Theoretical Joint | 05248 1 mm ]
oo | New [ Append| [ [miend | [Tae] | (1001 |
Strain Gauge Mumber | A 2 B iz 5 1 3 E F 4 G
Actual Strain, uS 0 0 0 0 0 0 0 0 0 0 0 \
Theoretical Strain, u5 | -133.3 | 1155 0 -133.3 0 1155 | 2309 | -266.7 0 2309 | -266.7
Actual Force, N 1] 0 0 0 1] 0 0 0 1] 0 0
Theoretical Force, N | -213.3 | 1848 0 -213.3 0 1848 | 3695 | -426.7 0 3695 | 4267

10.The applied load value and theoretical joint deflection will be shown in the
small output value next to the load cell of the hardware image. Also note that
the actual applied load and the actual joint deflection are greyed out. This is
because you are in ‘OFFLINE’ mode.

11.Press NEW

12.Tick the Data File NEW box.

13.Press CALC.

14.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.

Select a data file to write, - -n-ﬁ
Savein: || HST195_V1_W7_18062012 - @ e
I Name : Date modified Type
et | |HST195_V1_W7_18062012.aliases 18/06/201212:41 ALIASESF
Recentilaces HST195 V1 W7 18062012 18/06/201212:41  Applicatic
! 4 | HST195_V1_W7_18062012 18/06/201212:41 Configura
| TextFile 15/08/2012 09:03 Text Docu
Desktop
IH LiEraries
LY
I Computer
“
k 1 (1 | +
Metwork
File: name: - QK
E Save as type: [NI Files (%) v] [ Cancel ] [l
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15.Either rename the default name of TextFile.txt or keep this default name. It's
up to you. Ensure the file extension of .txt remains. Once the filename and
location have been chosen then press OK.

16.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

| TextFile2 - Notepad B
File Edit Format View Help

20/08/2012 10:00;:30 -
rRoof Truss

yYoung s Modulus, E 2500 N,/mm2

Truss Member width, w 10, 00 mm
Truss Member Height, h 25.00 mm
Truss Member Area 250,00  mm2
Joint of applied Load L2

Aapplied Load, P 200.00 N

Reaction at Ra 66.67 N

Reaction at Rb 133.33 N

Joint Ul

Theoretical Joint Deflect 0.5248 mm

A -133.33 pstrain

2 115.47 pstrain

B 0.00 pStrain

C -133.33 pstrain

5 0.00 pstrain

1 115.47 pstrain

3 230.94 pstrain

E -266.67 pstrain

F 0. 00 pstrain

4 230.94 pstrain

G -266.67 pstrain

4 ;
L. 4

17.1f you wish to change the inputs then simply press the NEW button, change
the input parameter, press the data file NEW button to clear it, press the data
file APPEND button and then press CALC. You will be given the data file to
append to, choose this and then press ok.

18.In the OFFLINE mode the TARE button although live will not perform any
function. The LOG button will not be live and greyed out but the data can still
be stored by the use of the CALC button.

19. When finished with the software shut the software down.

20.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.
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OFFLINE MODE — WARREN TRUSS

1.

2.

Load the experiment software by double clicking the .exe files supplied.

Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

Choose ACRYLIC from the drop down menu list.
Enter 10 in the width, w input box.
Enter 25 in the height, h input box.

The truss member area will be calculated automatically.
Enter 100 in the Applied Force, F input box.

Choose UO as the joint of deflection.

Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:

Truss Material Acrylic b il
Young's Modulus, E 2500 N/mm?*
Truss Member Width, 10 mm
Truss Member 25 mm
Truss Member Area | 250 | mm*
Joint of Applied Load | L2
Applied Load, P 100 N
Actual Applied Load, | 0 ] Ne |
Reaction at Ra 33.33 N
Reaction atRb | 66.67 1 N
Joint of Deflection uo o ‘
Act. Joint Deflection 0 mm
Theoretical Joint | 0.0485 ] mm |

HSTS/E/02/026 Page 161 of 261



HSTS Structures Software Package

Instruction Manual

10.The complete screen should look like the following image:

HST195_V1_W7_18062012.i
4

(= | |

ROO{T[“SS' Warren Truss |

|I HST19S Pin Jointed Frameworks

HI-TEICH
EDUCATION

HDA 200! |

Truss Material Acrylic N
Young's Modulus, E 2500 N/mm*
Truss Member Width, 10 mim
Truss Member 25 mm
Truss Member Area | 250 | mm® |
Joint of Applied Load L2
Applied Load, P 100 M
Actual Applied Load, | 0 M
Reaction at Ra 3333 M
Reaction at Rb 66.67 ] M
Joint of Deflection ua N
Act, Joint Deflection 0 mm
Theoretical Joint 0.0495 mm
Data File | [| Mew [] Append| | o | [ hew]] ‘ [ Tare | ‘ [LoG] |
Strain Gauge Murnber | 1 2 3 4 5 ] 7 8 9 10 11
Actual Strain, ps 0 0 0 0 0 0 0 0 0 0 0
Theoretical Strain, u5 | -38.5 19.2 385 -385 | -385 511 385 -1 77 385 -7
Actual Force, N 0 0 0 0 0 0 0 0 0 0 0
Theoretical Force, N | -616 | 308 616 616 | 616 | 924 616 |-123.2 | 1232 | 616 |-123.2

11.The applied load value and theoretical joint deflection will be shown in the
small output value next to the load cell of the hardware image. Also note that
the actual applied load and the actual joint deflection are greyed out. This is
because you are in ‘OFFLINE’ mode.

12.Press the NEW button.
13.Tick the Data File NEW box.
14.Press CALC.

15.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.

Select a data file to write. - - u-ﬁ
Savein: || HST195_V1_W7_18062012 - & mE-
e Name : Date modified Type
""3‘ || HST195 V1_W7_18062012.aliases 18/06/201212:41 ALIASES F
Recentilaces HST195 V1 W7 18062012 18/06/201212:41  Applicatic
! 4 | HST195_V1_W7_18062012 18/06/2012 12:41 Configura
|| TextFile 15,/08/2012 09:03 Text Docu
Desktop
| =
Libraries
f
A
I Computer
“w
k 4| m L2
Metwork
File name: - QK
r Save as type: [AII Files (*.%) v] [ Cancel ]
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16. Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and

location have been chosen then press OK.

17.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

1 -38.49 pstrain
2 19.25 pstrain
3 36.49  pstrain
4 -38.49 pstrain
5 -38.49 pstrain
0 57.74  pstrain
7 38.49  pstrain
8 -76.98 pstrain
9 76.98  pstrain
10 36.49  pstrain
11 -76.98 pstrain

F =
| TextFile3 - Notepad o] D S
File Edit Format View Help
20/08/2012 10:13:55 P
warren Truss
yYoung's Modulus, E 2500 N,/ mm2
Truss Member wWidth, w 25.00 mm
Truss Member Height, h 10.00 mm
Truss Member Area 250.00 mm2
Joint of applied Load L2
Applied Load, P 100.00 N
Reaction at rRa 33.33 N
Reaction at Rb 66.67 N
Joint U
Theoretical Joint Deflect 0.0495 mm

18.1f you wish to change the inputs then simply press NEW, change the input
parameter, press the data file NEW button to clear it, press the data file
APPEND button and then press CALC. You will be given the data file to

append to, choose this and then press ok.

19.1n the OFFLINE mode the TARE button although live will not perform any
function. The LOG button will not be live and greyed out but the data can still

be stored by the use of the CALC button.

20.When finished with the software shut the software down.

21.You can continue to adjust the inputs and see what outputs are obtained by

following the same process above.
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HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution

Number number

Load cell Force 1 17
Dial Gauge Dial gauge 1 28 0.01lmm

Truss Member 1 Strain 1 1
Truss Member 2 Strain 2 2
Truss Member 3 Strain 3 3
Truss Member 4 Strain 4 4
Truss Member 5 Strain 5 5
Truss Member 6 Strain 6 6
Truss Member 7 Strain 7 7
Truss Member 8 Strain 8 8
Truss Member 9 Strain 9 9
Truss Member 10 Strain 10 10
Truss Member 11 Strain 11 11

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE — ROOF TRUSS

1. Start the software and when the pop window appears asking if the HDA200 is
connected, press the ‘YES’ button.

2. Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

[ HST195_V1 W7._18062012vi [
Roof Truss | Warren Truss l
( :' HST19S Pin Jointed Frameworks HII TEEC H HDAZOO[OM
EDUCATION
' TrussMaterial | Acnlic T4 |
Young's Modulus, E 2500 I N/mm® |
Truss Member Widtl 10 mm
Truss Memb 25 mm
Truss Member Area | 250 mm® |
Joint of Applied Load L2
Applied Load, P 20 N
Actual Applied Load, -21.2 N
Reaction at Ra 6.67 N |
Reaction at Rb 1333 N
Joint of Deflection ut
Act. Joint Deflection 063 mm
Theoretical Joint 0.0525 mm |
Data File l (/| New || APPQM" [cocd [nvewd ‘ [ Tare | | [ LoG | |
Strain Gauge Numb A 2 | B C 5 1 3 E F 4 G
Actual Strain, uS 0 0 0 -1 0 0 0 0 0 0 0
Theoretical Strain, pS | -133 115 0 -133 0 115 231 -26.7 0 231 -26.7
Actual Force, N 0 0 0 -0.6 0 0 0 0 0 0 0
Theoretical Force, N | -213 | 185 0 2213 0 185 37 -427 0 37 -42.7

3. In ‘ONLINE’ mode you will notice that the actual applied load, deflection, force
and strains are not greyed out. These values will now start to change as they
come in from the HDA200.

4. The strains and applied load will not be zero. To zero these readings simply
press the TARE button. You may have to press it again if the reading does not
return to zero. The deflection values will not zero. These have to be zeroed on
the front of the dial gauge itself.

5. Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with theoretical values.

6. If you wish to save the data into a NEW or existing data file then press NEW to
stop the software capturing data from the HDA200.

7. Tick the data file option required.
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8. Press the CALC button and you will be prompted to create a new data file or
append to the existing file. Choose the option required.

9. The current theoretical input and output values will then be saved to the data
file.

10.Press the LOG button to store the actual values to the data file.

11.Should you change the hardware load to a new value and you wish to change
the software inputs then adjust the hardware, press NEW, adjust the software
inputs to be the same as the hardware, click the data file APPEND tick box
and then press CALC.

12.You can then continue to create new inputs and obtain new outputs depending
on how you set up the hardware and by following the procedure above.
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DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for this experiment
when a new file has been created and the LOG button has been pressed:

"J| TextFile - Notepad EENEE
Eile Edit Format Yiew Help

5/08/2012 08:31:05 -
Roof Truss

Young's Modulus, E 2500 N,/ mm2

Truss Member width, w 10.00 mm
Truss Member Height, h 25.00 mm
Truss Member Area 250,00 mm2
Joint of Applied Load L2
applied Load, P 20.00 N

Reaction at Ra 6.67 N

Reaction at rRb 13,33 N

Joint Ul

Theoretical Joint Deflect 0.0525 mm

-13.33 pstrain
11.55  pstrain

m

0. 00 pstrain
-13.33 pstrain
0.00 pstrain

11.55 pstrain

23.09  pstrain

-26.67 pstrain

0.00 pstrain

23.09  pstrain

-26.67 pstrain
ctual results

GETTMWREFAEMNEEOETMAWREMADERME

0.00 pstrain

0.00 pstrain

0. 00 pstrain

-1.00  pstrain

0.00 pstrain

0. 00 pstrain

0.00 pstrain

0.00 pstrain

0. 00 pstrain

0.00 pstrain

0.00 pstrain
Actual aplied Load, P -21.20 N
Actual Joint peflection 0.863 mm

Actual results

-1.00 pstrain
-2.00 pstrain
-2.00  pstrain
-2.00 pstrain
-2.00 pstrain
-2.00  pstrain
-2.00 pstrain
-2.00 pstrain
-2.00  pstrain
-3.00 pstrain -

ETmMwWEL ™ me

A

b

The information will then repeat itself depending on how many test points have been
logged.
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HST20S — BENDING STESS in a BEAM
SOFTWARE WINDOW

[ HST205_164_V1-1-0_ENG.vi - o
Software Title
HST205 l /
'? HST20S Bending Stress in a Beam
T Beam Material Steel yE I
Hard | OUtPUt values Young's Modulus, E 207000 N/mm?*
araware mage T Beam Width, w 0 mm
- T Beam Height, h 0 mm Inputs
] — T Beam Thickness, t 0 mm /
T Beam Support Span, L 0 mm
Applied Load, P 0 N
Actual Applied Load, P 0 N
Bending Moment, M -0 Nmm
Sec Moment of Area, boc NaN mm *
Neutral Axis (x-x), y NaN mm
w
t
Strain Gauge Number 1,10 2,9 3.8 4,7 5,6 HDA 200 ¥ 4 3 8 7
: . - X X
Actual Strain, uS 0 0 0 0 0
Theoretical Strain, pS 0 0 0 0 - h
\ 2[| [l
Data File | New [| Append [caicl [ newd ‘ [ Tare | ’ [Lo6 ] ) |
Mode 1

Control Buttons

Frame Diagram

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus
ensuring consistency in viewing between software and hardware.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.
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The inputs available are as follows:

T Beam Material: Choose the specimen material. The Young’'s Modulus, E
will change automatically depending on the material chosen.

Young’s Modulus, E: Depending on the material chosen above, will depend
on what value is selected here. These values are defaults and cannot be
changed.

T Beam width, w: This is the T beam width in millimetres.

T Beam Height, h: This is T beam height in millimetres.

T Beam thickness, t: This is the T beam thickness in millimetres.

T Beam support span, L: This is the T beam support span distance in
millimetres..

Applied Load, F: This is the value of the applied load being added to the T
beam in Newton’s.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

Actual Applied Load, P: This is the actual applied load from the hardware
when running the hardware through the HDA200.

Bending Moment, M: This is a calculated value based on the parameters
input already.

Sec. Moment of Area, Ixx: This is a calculated value and depends on the T
beam geometry entered previously.

Neutral Axis: This is a calculated based on the T beam geometry entered
previously.

Actual Strain, ge: This is the actual strain from each strain gauge on the T
beam.

Theoretical Strain, pe: This is the theoretical strain from each strain gauge
on the T beam.

Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

TARE: This button is only valid when running in ONLINE mode as when
pressed it zeroes (tares) the values from the hardware which are being used in
the software.

LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE running, they can press this button and the key input and
output parameters will then be logged into the data file.

Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
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ticked and the CALC button pressed you will be prompted to create a new
data file. You can only choose this option or append. You cannot choose
both.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

Frame Diagram: This represents the T beam cross section, neutral axis (X-X) and
the strain gauge positions.

OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE

1. Load the experiment software by double clicking the .exe files supplied.
2. Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

3. Choose the material from the drop down menu list.
4. Enter 25 in the width, b input box.
5. Enter 10 in the height, d input box.
6. Enter 10 in the Applied Force, F input box.
7. Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:
T Beam Material Aluminium <
Young's Modulus, E 69000 rfmm?2
T Beam Width, w 25.4 mm
T Beam Height, h 50.8 mm
T Beam Thickness, t 3.175 L mm
T Beam Support Span, L 800 i
Applied Load, P 100 M
Actual Applied Load, P 0 N
Bending Moment, M 16250 Mrmm
Sec Moment of Area, b 62828.5 i
Meutral Axis (x-x3, ¥ 17.1 mm
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8. The complete screen should look like the following image:

1 §IST205_V2.vi EEi&
hs1as | T
HST20S Bending Stress in a Beam HI—'T ECH How 200
EDUCATION
sl |
T Bea= Mot Aumnim T ‘
reung's Moddas, L LA femma
T Boan Widly, w 254 am
T Fom Reght, b A i
7 Beam Thickress, t 3175 mm
[BenSwpmtspml] o0 | om |
wd Load, P 0 3
Adval Apes Load, P 0 L)
Berchg Mamere, ¥ 16250 Nam
Zec Momerk of box C2LEU.Y mm*
Heural &as (-, ¥ 17.1 mm

Suwan Baays Hunbar 1 2 3 3 7 3 )
Al Fean, |5 n n n 0 a 0 0 al T »
Theoretical Sar, 16 o o o o a o o 2 o

vatie " oo | [l Lol | el (el |

| — -

9. The applied force value will be shown in the small output value next to the load
cell of the hardware image. Also note that the actual applied load and actual
strain are greyed out. This is because you are in ‘OFFLINE’ mode.

10.Tick the Data File NEW box.

11.Press CALC.

12.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.

Select a data file to write.

Savein . HST9S v O Mm@
E ‘L Instruction Manual
. 2) = H5195_V1.3llases
My Recent HST9S_V1.exe

Documents _HH5TIS_V.ini

Desktop
My Documents
My Computer
. Fie pame: 17 ceaF o bet v [ QK. I
MyMNetwork | Saveasbpe:  |AllFies (") v
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13.Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and
location have been chosen then press OK.

14.The theoretical strains will now appear in the output table at the bottom of the
screen as in the following image:

[ HS1205_V2.vi

HI-TIE CHeEs
EDUCATION -
——
T Baam Mderis _Abaminian T
Young's Modulss, £ H9000 Ni=m*
T Baam Wicth, v 54 i
1 Aeam Heghs, h 50.8 i
T Baam Thichness, L 3,175 i
1 Bzam L HL0 =
Applied Load, P 100 N
Actud Appled Load, P G N
Bending Momert, M 15250 Hem
| 5= Momant of Avea lex 623265 o
Hautral Ass (e-x), ¥ 17.1 ~m

Stean Gauge Nurer L 2 3 A 5 & 7 B 9
Arbasl Srain, uS 0 ] 0 0 g 0 0 0 i
Thearancal Stean, 15 126 53 2% 52 -EA &4 52 25 53

pitaFle | [/ New [ | Append ‘l;-cj [ﬁﬂl__’ﬂ“_il'

15.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.
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I HST20S_test file_1_3_10_pji_offline.txt - Notepad [= |[B][®

File Edit Format Yiew Help

p1/03/2010
Modulus 65000
width  25.40
Height 50.80
Thickness
Support span
Applied Load
Bending Moment

second Moment of area

Neutral Axis
Gl 126
G2 63

G3 -26
G4 -52
G5 -64
G6 -64
G7 -52
G8 -26
G9 63

15:38:30
N/mm2

mm

mm

3.175 mm
800.00 mm
100.00 N
16250.00 Nmm
62828.52

mm

mm4
i L7t

HStrain
HStrain
pMStrain
pMStrain
HStrain
Hstrain
Mstrain
MStrain
pstrain

16.1f you wish to change the inputs then simply press change the input parameter
(change applied force to 20N from 10N), press the data file NEW button to
clear it, press the data file APPEND button and then press CALC. You will be
given the data file to append to, choose this and then press ok.

17.The data file should now have the new data saved into it and look like the

following:

P HST20S_test file_1_3_10_pji_offline.txt - Notepad

File Edit Format Yiew Help

p1/03/2010
Modulus 69000
width  25.40
Height 50.80
Thickness
Support Span
Applied Load
sending Moment

second moment of area

Neutral Axis
Gl 126
G2 63

G3 -26
G4 -52
G5 -64
G6 -84
G7 ~-52
G8 -26
G9 63

01/03/2010

Thickness
Support Span
Applied Load
sending Moment

second moment of Area

Neutral Axis
Gl 252
G2 126
G3 -52
G4 -105
G5 -128
G6 -128
G7 -105
G8 -52
G9 126

15:38:30

M/mm2

mm

mm

3.175  mm

800.00 mm

100.00 N

16250.00 Nmm
62828. 52

mm

mm4
i Oy s
pStrain
pstrain
MSTrain
pStrain
MStrain
pMstrain
MStrain
MStrain
pstrain
15:47:28
N/mm2

mm

mm

3.175 mm
800,00 mm
200.00 N
32500.00 Nmm
62828. 52

mm

mm4
17X

MSTrain
MSTrain
MStrain
pstrain
MSTrain
pStrain
MStrain
Mstrain
pstrain

S
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18.In the OFFLINE mode the TARE button although live will not perform any
function. The LOG button will not be live and greyed out but the data can still
be stored by the use of the CALC button.

19.When finished with the software shut the software down.

20.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.

HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200

Sensor/Transducer | Connector Channel

Number number
Strain Gauge 1 Strain 01 01
Strain Gauge 2 Strain 02 02
Strain Gauge 3 Strain 03 03
Strain Gauge 4 Strain 04 04
Strain Gauge 5 Strain 05 05
Strain Gauge 6 Strain 06 06
Strain Gauge 7 Strain 07 07
Strain Gauge 8 Strain 08 08
Strain Gauge 9 Strain 09 09
Force Force 1 17

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

1. Repeat the input parameters from the OFFLINE mode procedure above, press

the CALC button and the software window should look similar to the image
below but not exact (example only):

HST205_164_V1-1-0_ENG.vi - - ':"' - EI_Iéj
@&l HST20S Bending Stress in a Beam
T Beam Material Aluminium V!
Young's Modulus, E 69000 N/mm?
T Beam Width, w 254 mm
T Bearn Height, h 508 mm
T Beam Thickness, t 3175 mm
T Beam Support S5pan, L 800 mm
Applied Load, P 100 N
Actual Applied Load, P 0 N
Bending Moment, M 16250 Nmm
Sec Moment of Area, bac 62B828.5 mm*
MNeutral Axis (x-x], y 171 mm
N w
| t
Strain Gauge Number 1,10 2,9 3.8 4,7 5,6 HDA 200 N nn
Actual Strain, uS 0 0 0 0 0 Online, X X )
Theoretical Strain, ps 0 0 0 0 0
2[| [le
Data File [] Mew || Append ‘ I Calc' | [ ew | ‘ |Tare | | LOG |
1

9

In ‘ONLINE’ mode you will notice that the Actual applied force and actual
strains are no longer greyed out. These values will now start to change as they
come in from the HDA200.

These values will not be zero. To zero this reading simply press the TARE
button. You may have to press it again if the reading does not return to zero.
Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with theoretical values.
If you wish to save the data into a NEW or existing data file then press NEW to
stop the software capturing data from the HDA200.

Tick the data file option required.

Press the CALC button and you will be prompted to create a new data file or
append to the existing file. Choose the option required.

The current theoretical input and output values will then be saved to the data
file.

Press the LOG button to store the actual values to the data file.

10.Should you change the hardware load to a new value and you wish to change

the software inputs then adjust the hardware, press NEW, adjust the software
inputs to be the same as the hardware, click the data file APPEND tick box
and then press CALC.

11.You can then continue to create new inputs and obtain new outputs depending

on how you set up the hardware and by following the procedure above.
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DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for this experiment
when a new file has been created and the LOG button has been pressed:

The data is as follows:

2 HST20 test file 22_7_09.txt - Notepad
File Edit Format Yiew Help

R2/07/2009 08:37:33
Mmodulus 69000  N/mm2
width 25.40 mm

Height 50.80 mm
Thickness 3.175 mm
Support Span 800.00 mm
Applied Load 100.00 N

gending Moment 16250.00 Nmm
second Moment of Area 62828, 52 mmd
Neutral Axis 17.1 mm
Gl 126 pStrain

G2 63 pStrain

G3 -26 MStrain

G4 -52 Mstrain

G5 -84 MSTrain
G6 ~-64 pstrain

G7 -52 MStrain

G8 -26 MSTrain

G9 63 pstrain
Actual results

Gl 128 MStrain

G2 64 Mstrain

G3 -31 MSTrain

G4 -59 pstrain

G5 -76 pstrain
GG -70 MStrain

G7 -57 MSTrain
G8 -31 MStrain

G9 60 MStrain
Load 0.3 N
22/07/2009 08:40:52

modulus 69000 N/mm2

width  25.40 mm

Height 50.80 mm
Thickness 3.175 mm
support Span 800.00 mm
Applied Load 50,00 N
Bending Moment 8125.00 Nmm

second moment of Area 62828. 52 mméa
Neutral Axis 17.1 mm

Gl 63 MStrain

G2 32 pstrain

G3 -13 MStrain

Gd =26 HUstradin

The information will then repeat itself depending on how many test points have been
logged.
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HST21S — UNSYMMETRICAL BENDING
SOFTWARE WINDOW

— Mode
= HSTZIS_LM_VI-I-O_EN(? Tabs g"

Software Title
Experiment-Rectanm I Rectangular Part I /

w? HST21S Unsymmetrical Bending

Inputs

Output values

Specimen Material Steel N . //

Young's Modulus, E 210000 N/mm?2 r'q
Specimen Width, b 0 mm
Specimen Height, d 0 mm
Dot 0 mm*
4
i Iyy 0 mm
Hardware Specimen Length, L 0 mm
Ima_ge Applied Load, W 0 N
X-XInclination 0 Deg res\
Theoretical Values Output
. utputs
0
OUtpUt values Vertical Defn dV mm
Horizontal Defn dH 0 mm /
Actual Values
Vertical Defn dV 0 mm
I ‘ AL Horizontal Defn dH 0 mm
Data File l [ | New [} Appenﬁ\

Control Buttons

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus
ensuring consistency in viewing between software and hardware.
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Tabs: This software allows the rectangular specimen only to be presented. The
experiment tab is where the main software is shown. The Rectangular tab shows
the actual cross section of the specimen and the dimensions that are being
reference in the main software screen. The following image shows the image on
this tab.

[iZ] HST21S_L64_V1-1-0_ENG.vi [ -

Experiment - Rectangular ~ Rectangular Part

'

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.

The inputs available are as follows:

- Specimen Material: Choose the specimen material desired.

- Young’s Modulus, E: When the material is chosen the E value is chosen
automatically.

- Specimen Width, b: Enter the specimen width in millimetres. Refer to the
rectangular tab for further details.

- Ixx: This value of second moment of area about the X-X axis is calculated
automatically using the parameters entered. Refer to the rectangular tab for
further details.
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lyy: This value of second moment of area about the Y-Y axis is calculated
automatically using the parameters entered. Refer to the rectangular tab for
further details.

Specimen Length: Enter the length of the specimen that protrudes from the
back plate of the hardware to the point of loading.

Applied Load, W: Enter the value of the applied load in Netwon’s.
X-Xinclination: Enter the angular inclination of the X-X axis. This is
referenced from the horizontal plane, which is zero (0) degrees. Positive
angles from this plane are in the clockwise direction.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

Vertical Defn, dV: This the theoretical value of the vertical deflection of the
free end of the specimen under the applied load and with the cross section
details entered earlier.

Horizontal Defn, dH: This the theoretical value of the horizontal deflection of
the free end of the specimen under the applied load and with the cross section
details entered earlier.

Vertical Defn, dV: This the actual value of the vertical deflection of the free
end of the specimen under the applied load and with the cross section details
entered earlier. This value comes from the dial gauge on the apparatus.
Horizontal Defn, dH: This the actual value of the horizontal deflection of the
free end of the specimen under the applied load and with the cross section
details entered earlier. This value comes from the dial gauge on the
apparatus.

Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE running, they can press this button and the key input and
output parameters will then be logged into the data file.

Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file. You can only choose this button or the append button, not both.
Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.
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OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE

1.
2.

o0k W

© o~

Load the experiment software by double clicking the .exe files supplied.
Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

Select the specimen material. The E value will change automatically.

Enter 20 in the specimen width, b input box.

Enter 10 in the specimen height, d input box.

The Ixx and lyy values will be calculated automatically when the CAL button is
pressed.

Enter 530 in the specimen length, L input box.

Leave the value as zero (0) in the X-X inclination input box.

Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:

Specimen Material Steel T
Young's Modulus, E 210000 Mfmm 2
Specimen Width, b 20 mm
Specimen Height, d 10 i
Ixx 1666.67 mm 4
Tyy 6666.67 mm 4
Specimen Length, L 530 mm
Applied Load, W 5 M
%-% Inclination 0 Degrees

Theoretical Values
Yertical Defn dvy -0.71 mm
Horizontal Defn dH 0 mm

Actual Yalues
Yertical Defn dv | a mm
Horizontal Defn dH | 0 mm
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10.The complete screen should look like the following image:

[F] HST215_164 V1-1-0_ENGwi

H

Experi - Rec

Rec

gul PartI

e | | 106
Data File [T] Mew [ | Append

Specimen Material
Young's Modulus, E
Specimen Width, b
Specimen Height, d
Lo
Iyy
Specimen Length, L
Applied Load, W
K-¥Inclination

Theoretical Values

Vertical Defn dV
Horizontal Defn dH

Actual Values

Vertical Defn dV
Horizontal Defn dH

HDA 200 -l

Steel N 1
210000 MN/mm?2
20 mm
10 mm
1666.67 mm*
6666.67 mm#4
530 mm
5 N
1] Degrees

-0.71 mm

0 mm

0 mm

0 mm

11.The theoretical vertical and horizontal deflection for the specimen geometry
input will be shown in the first output box. These values will also be shown on
the hardware image. Also note that the actual vertical and horizontal deflection

values are greyed out. This is because you are in ‘OFFLINE’ mode.
12.Press the NEW button
13.Tick the Data File NEW box.
14.Press CALC.

15.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file

name in the location of your choice.

Select a data file to write. @E

Savejrn | J HSTSS v OF @
5\ ) Instruction Manual
£) |=f HET9S V1. alizses
My Recent EHST‘BS_VI exe
Documents  "$HsT95_v1.ini
Desktop
My Decuments
My Computer
Fiie name: v fasnt=]
MyMetwork | Saveashpe: | All Fies (* v
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16. Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and
location have been chosen then press OK.

17.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

B HST215_4 test_pji_26-2-10.ixt - Notepad
File Edit Format View Help

26/02/2010 15:39:43 ~
Youngs Modulus, E 210000. 00 N/mm2 =
width, b 20.00 mm

Height, d 10.00 mm

Ixx 1666.67 mm4

Iyy 6666.67 mmd

Length, L 530.00 mm

Applied Load, W 0.00 N

X-% Inclination 0.00 Deg

Theor vertical pefn 0.00 mm

Theor Horizontal pDefn  0.00 mm

18.1f you wish to change the inputs then simply press the NEW button, change
the input parameter, press the data file APPEND button and then press CALC.
You will be given the data file to append to, choose this and then press ok.

19.The data file should now have the new data saved into it, AND added
(appended) to the existing data.

20.1n the OFFLINE mode the LOG button will be greyed out.

21.When finished with the software shut the software down.

22.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.
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HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Horizontal Dial Gauge Dial gauge 1 28 0.01lmm
Vertical Dial Gauge Dial gauge 2 29 0.01mm

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

1.

Repeat the input parameters from the OFFLINE mode procedure above, press

the CALC button and the software window should look like the image below:

HST215_L64 V1-1-0_ENGwvi — ' [

Experiment - Rectangular

Rectangular Part |

Unsymmetrical Bending

HDA 200 ' Online |

Specimen Material Steel Tl

Young's Medulus, E 210000 N/mm2

Specimen Width, b 20 mm
Specimen Height, d 10 mm
Do 1666.67 mm 4
Lyy 666667 mm 4
Specimen Length, L 530 mm
Applied Load, W 5 N
X-XInclination 0 Degrees
Theoretical Values
Vertical Defn dV -0.71 mm
Herizontal Defn dH 0 mm
Actual Values
Vertical Defn dV -6.95 mm
[caicl ‘ ‘ LTE Horizontal Defn dH 132 o

Data File | [7] Mew || Append

oo

© o N

In ‘ONLINE’ mode you will notice that the actual vertical and horizontal
deflection values are no longer greyed out. These values will now start to
change as they come in from the HDA200.

Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with theoretical values.
If you wish to save the data into a NEW or existing data file then press NEW to
stop the software capturing data from the HDA200.

Tick the data file option required.

Press the CALC button and you will be prompted to create a new data file or
append to the existing file. Choose the option required.

The input parameters will then be saved to the data file.

Press the LOG button to store the actual values to the data file.

Should you change the hardware load to a new value and you wish to change
the software inputs then adjust the hardware, press NEW, adjust the software
inputs to be the same as the hardware, click the data file APPEND tick box
and then press CALC.

10.You can then continue to create new inputs and obtain new outputs depending

on how you set up the hardware and by following the procedure above.

11.The graph will be drawn automatically at each load position point, but you

must follow the load position points in turn otherwise the graph will appear
incorrect and the actual shear centre will not be correct.
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DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for this experiment
when a new file has been created and the LOG button has been pressed:

The data is as follows:

P HT21S_V1 test file_1_3_1 0_pji.txt - Notepad

File Edit Format Yiew Help

01/03,/2010 L321:7451: ~
Younﬁs Modulus, E 210000, 00 N/mm2 =
width, h 20.00 mm

Height, d 10.00  mm

Ixx 1666.67 mmd

Iyy 6666. 67 mmd

Length, L 530.00 mm

Applied Load, w 5.00 N

X=X Inclination 45.00 Deg

Theor vertical pefn -0.44 mm

Theor Horizontal pefn -0.27 mm

Actual results

vertical Defn -0.50 mm

Horizontal pefn -0.24 mm

01/03/2010 13:20:22

Youngs Modulus, E 210000, 00 M/mm2
width, b 20.00  mm

Height, d 10.00  mm

IxXX 1666.67 mmd

Iyy 6666.67 mm4

Length, L 530.00 mm

Applied Load, w 10.00 N

X=X Inclination 45.00 Deg

Theor vertical pefn -0.8% mm 5
Theor Horizontal Defn -0.53 mm

Actual results

vertical pefn -1.00 mm

Horizontal Defn -0.45 mm

01/03,/2010 13:22:42

Younﬁs Mmodulus, E 210000. 00 N/mm2
width, b 20.00 mm

Height, d 10.00  mm

Ixx 1666.67 mmd

Iyy 6666.67 mmd

Length, L 530.00 mm

Applied Load, w 15.00 N

X=X Inclination 45.00 Deg

Theor vertical pefn -1.33 mm

Theor Horizontal pefn -0.80 mm

Actual results

vertical pefn -1.47 mm

Horizontal pefn -0.63 mm

01/03/2010 13:25:00

Youngs Modulus, E 210000, 00 N/mm2
width, b 20.00  mm

Height, d 10.00  mm

IxXX 1666.67 mmd

Iyy 6666.67 mm4

Length, L 530.00 mm

Applied Load, w 20.00 N

X-X Inclination 45.00 Deq 7

The information will then repeat itself depending on how many test points have been
logged.
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HST22S — TORSION of RODS & TUBES
SOFTWARE WINDOW

B HST225 164 V1-1-0 ENGi | Tabs =] ® ===
Experiment | Graph h/ Software Title
Torsion of Rods and Tubes Hardware | g ccimen section RraSeid
Image Specimen Material Stesl T
Output values S~ Gauge Length, L 0 mm Inputs
Outside Diameter, D 0 mm
Inside Diamneter, d 0 mm //
External Size, a 0 mm A/
Internal Size, b 0 mm
Torsion Constant, J 0 mm ?
Applied Load 0 M
Actual Applied Load 0 M
Applied Torque, T 0 Mrmm
Actual Torque, T 0 MNrm
= Angle of Twist, 0 deg ‘\
'E‘ Actual Angle of Twist 0 deg OUtpUtS
' Medulus of Rigidity, G MaM N/mm?
“'_5 Actual Modulus of Rigidity, G 0 N/mm?2
E Datasheet G Value 80000  N/mm?
<
vpa2o0 | | calc] [new] ‘ [ Tare | | [LoG | ‘
] ] ] ] ] ] i
7000 6000 5000 Actj::]?rorqu:l]:?nm 2000 1000 - — ‘ New . ‘
Control Buttons [

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus
ensuring consistency in viewing between software and hardware.
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Tabs: The tabs at the top allow the main software screen to be shown and also a
larger version of the graph. The following image shows the graph on this tab.

i HS1225_¥1.vi

Angle of Twast, ceg

) 1 1 U 1 1 [ . 1 1 1 1 1 1 1 1 1
10) 150 200 290 300 330 400 450 S0 S5O 6DIC- €50 ?dO 750 B0 BS0  S00  SS0 1000
Actual Tergue, hmm

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.

The inputs available are as follows:

- Specimen section: Choose the specimen section. This ranges from round
solid, round hollow and square hollow.

- Specimen Material: Choose the specimen material desired.

- Gauge Length, L: Choose the gauge length over which the angle of twist is
to be measured.

- Outside diameter, D: Enter the specimen outside diameter in millimetres.

- Inside diameter, d: Enter the specimen inside diameter in millimetres. This is
only available for the round hollow section. If this is not chosen then this input
will remain greyed out and not selectable.

- External Size, a: This is used for the square hollow section only. This is the
length of one side of the outside length of the square hollow section in
millimetres.
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Internal Size, b: This is used for the square hollow section only. This is the
length of one of the inside faces of the square hollow section in millimetres.
Torsion Constant, J: Depending on the specimen section chosen this value
will change. It also takes into consideration the geometry of the specimen
given.

Applied Load: Enter the value of the applied load in Netwon’s.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

Actual Applied Load: This the actual applied load from the force channel
being used by the HDA200 which will have the load cell form the hardware
attached.

Applied Torgue, T: This the calculated applied torque which uses the applied
load value above.

Actual Torque, T: This the actual applied torque value which used the actual
applied load value from above.

Angle of Twist: This is a theoretical value to be entered by the end user when
running in offline mode. It is also the value that can be obtained from running
the hardware experiment with the analogue protractors.

Actual Angle of Twist: This is the actual angle of twist that comes from the
hardware via the HDA200 Interface.

Modulus of Rigidity, G: This is a theoretical calculated value.

Actual Modulus of Rigidity, G: This is an actual value which uses the values
entered above.

Datasheet G value: Based on the material chosen this value will change
accordingly. It is based on datasheet values for materials supplied with the
standard hardware.

Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE running, they can press this button and the key input and
output parameters will then be logged into the data file.

Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file. You can only choose this button or the append button, not both.
Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.
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OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE

1. Load the experiment software by double clicking the .exe files supplied.

2. Choose ‘NO’ when the pop up window appears asking if the HDA200 is

connected.

Select the specimen section as Rnd Solid.

Select the specimen material as Aluminium.

Enter the gauge length as 400.

Enter the outside diameter as 4.77.

The inside diameter will be greyed out.

Do not enter values for the external and internal size. They are not required for

this specimen.

9. The J value will be calculated automatically.

10. Enter 6 for the applied load.

11.The actual applied load will be greyed out because you are in offline mode.

12.The applied torque will be calculated automatically.

13.The actual torque will be greyed out.

14.Enter the angle of twist as 6.2.

15. Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:

ONO O AW

Specimen Section Rnd Solid < ‘
Specimen Material Aluminium T
Gauge Length, L 400 i
Qutside Diameter, D 4,77 mm
Inside Diameter, d 0 mm
External Size, a 0 i
Internal Size, b 0 i
Torsion Constant, J 50.82 mm?
Applied Load 6 N
Actual applied Load 0 |
Applied Torque, T 390  Nmm
Actual Torque, T 0 M
Angle of Twist, 6.2 deg
Actual Angle of Twist 0 deg
Madulus of Rigidity, G 28367 Mjrarm 2
Actual Modulus of Rigidity, G 0 M/mm 2
Datasheet G Yalue 26200 N 2
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16.The complete screen should look like the following image:

i HS1225_¥1.vi

Exarrmant l Grath |
HST22S Torsion of Rods and Tubes H I_TAE CH Ak
. EDUCATION _
%50 N Sped Seclien RadSdd =
o Sparimen Matenky Alamins

Gargs Lerngdy, L 400 T

Oursids Dlameter, © 4.77 e
Tresids Dicmeter, d 0 mn |

Extornal 522, 2 n e

Irkernd Sies, b [} e

Torskn Constane, 1 50.82 et

Apoiad Load [ N
Actaal Apphed Load 0 N

Apgled Torgue, T 30 Nrinn

Actuzl Torgue, T 0 T

Arge of Twist, 5.2 dag
dctual dngle of Twist 0 deg
Modubis of Riyeky, G 28387 Himme
Actusl Madubis of Rigdity, G 0 NfmmZ |
Datashyst G Vahbs 26200 Himme |
il [l | G | [551|
Data File | ] New  [] operd ]

17.The angle of twist and Applied torque will be presented on the hardware image
also.

18.The TARE button, although live will not operate in offline mode.

19.Press the NEW button

20.Tick the Data File NEW box.

21.Press CALC.

22.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.

Select a data file to write. @V

s

Savepr g HSTSS v OFirmE-

_JInstruction Mzanual
__b = HET195 V1. ahases
MyRecent | [ M5TIS V1 .exe
Documents | $HsTIs_V1.inv

Degkrop
My Docusenits

59
My Cormpute

i._e Fie pame v
MyNewok | Saveasbpe: | AlFies (" v
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23.Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and
location have been chosen then press OK.

24.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

P HST225_9 TextFile 26_2 09.txt - Notepad
File Edit Format View Help

angle of Twist 5.20 PN
Modulus of Rigidity 28185.21 3
26/02/2009 08:47:34

Specimen Section Round solid

Specimen Material Aluminium

Gauge Length 400. 00

outside Diameter 4.77

Inside Diameter 0.00

External Size 0.00
Internal size 0.00
Applied Load 6.00
Applied Torgue 390.00
Ang1e of Twist 6.20
Mo

ulus of Rigidity 28367.05
26/02/2009 08:47:59
Specimen Section Round solid
Specimen material ATuminium
Gauge Length 400. 00
outside Diameter 4.77
Inside Diameter 0.00

External size 0.00
Internal size 0.00

Applied Load 7.10
annldied Toroues 461, 50

25.1f you wish to change the inputs then simply press the NEW button, change
the input parameter, press the data file APPEND button and then press CALC.
You will be given the data file to append to, choose this and then press ok.

26.The data file should now have the new data saved into it, AND added
(appended) to the existing data.

27.1n the OFFLINE mode the LOG button will be greyed out.

28.When finished with the software shut the software down.

29.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.
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HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel
Number number
Load Cell Force 1 17
Angle Angle 1 21

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

1. Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

i HS1225_¥1.vi

Experment I Gragh |
s HST22S  Torsion of Rods and Tubes H I_T ECH i I
& EDUCATION —_—
aree
Speciman Sechivn RadSdd &
2655  Nnm e Aminkas
Gags Leogdy, L 400 1
Ourside Dameter, O 9.77 e
Treeids Diemater, d 0 e
External 522, 2 n L
Inkernd Sies, b o | m=
Tarskon Congtany, 1 5082 met
Apoizd Load 3 N
Actusl Appied Load 42 )
Appled Torgue, T 390 N
Actual Torque, T 273 Tomm
Arsye of Twist, 6.2 dag
g actual Angle of Tt 14 dag
g‘ : Modubss of Rigcky, G 28367 Hirmm 2
e Actus Madubis of Rigdy, G 353476 Nfmm 2
=17 Datashiat GVahs 26200 Hivme
3
T - -
: ™ | |H:w‘|[T=w]llLOGI]
Al a0 -0 4 Data File \ New [ Aopend l
Actial Torque, it
—

2. In ‘ONLINE’ mode you will notice that the actual applied load, actual torque,
actual angle of twist and actual modulus of rigidity are no longer greyed out.
These values will now start to change as they come in from the HDA200.

3. Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with theoretical values.

4. If you wish to save the data into a NEW or existing data file then press NEW to

stop the software capturing data from the HDA200.

Tick the data file option required.

Press the CALC button and you will be prompted to create a new data file or

append to the existing file. Choose the option required.

The input parameters will then be saved to the data file.

Press the LOG button to store the actual values to the data file.

Should you change the hardware load to a new value and you wish to change

the software inputs then adjust the hardware, press NEW, adjust the software

inputs to be the same as the hardware, click the data file APPEND tick box
and then press CALC.

10.You can then continue to create new inputs and obtain new outputs depending
on how you set up the hardware and by following the procedure above.

11.The graph will be drawn automatically each time the actual applied load and
hence actual applied torque are changed.

oo

© o~
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DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for this experiment
when a new file has been created and the LOG button has been pressed:

The data is as follows:

P HST22S_9 TextFile 26_2_09.txt - Notepad
File Edit Format VYiew Help

An31e of Twist 5.20 -~
Modulus of Rigidity 28185.21 3
26/02/2009 08:47:34

specimen section Round solid

Specimen material Aluminium

Gauge Length 400. 00

outside Diameter 4.77

Inside Diameter 0.00

External Size 0.00
Internal size 0.00
Applied Load 6. 00
Applied Torgue 390.00
Ang]e of Twist 6.20
Mo

ulus of Rigidity 28367.05
26/02/2009 08:47:59
Specimen section Round solid
Specimen Material ATuminium
Gauge Length 400. 00
outside Diameter 4.77
Inside Diameter 0.00

External size 0.00
Internal size 0.00

Applied Load 7.10
annlied Tarnoue 461 .50

The information will then repeat itself depending on how many test points have been
logged.
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HST29S — SHEAR CENTRE
SOFTWARE WINDOW — CHANNEL SPECIMEN ONLY

5 Mode
(¥ -1- H
M FETBS I II0E  Specimen Tabs . ===
| G Software Title
Channel I Se Clrclel /
@&l HsT295 Shear Centre (Channel) o 200 [
Output values Inputs
—o6% mm 000 mm : :
Specimen Width, b 0 mm /
Specimen Height, d 0 mm
Specimen Thickness, t 0 mm
box 0 mm?#
Load Position NONE | mm
Hardware Image d Front Dial Gauge 0.00 o
L ' Rear Dial Gauge 0.00 mm
Rotation 0 mm
Theor. Shear Centre 0 \ mm
Actual Shear Centre 0 OUtpUtS
E
£
c
8
§ DataFile | | | New | | Append
Calcd | ::.:'q\ 0G
1 1 1 1
0 20 40 60
Load Position, mm Control Buttons

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus
ensuring consistency in viewing between software and hardware.

Specimen Tabs: This software allows the channel and semicircle specimens to
be presented.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.
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The inputs available are as follows:

Specimen width, b: Choose the specimen width in millimetres.
Specimen Height, d: Choose the specimen height in millimetres.
Specimen Thickness, t: Choose the specimen thickness in millimetres.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

Load Position: The load positions are the positions at which the load is
placed on the hardware (see experiment hardware manual). The options that
can be chosen from the drop down list are as follows: NONE, 100, 80, 60, 40,
20, 0, -20, -40, -60, -80, -100mm. This replicates the hardware experiment.
Front Dial Gauge: This is the actual dial gauge value from the hardware. This
should be the dial gauge connected into channel 28 of the HDA200. It has the
units of millimetres.

Rear Dial Gauge: This is the actual dial gauge value from the hardware. This
should be the dial gauge connected into channel 29 of the HDA200. It has the
units of millimetres.

Rotation: At each load position the rotation is calculated. It has units of
millimetres.

Theoretical Shear Centre: This is the calculated theoretical shear centre for
the channel specimen based on the specimen geometry given in the inputs. It
has units of millimetres.

Actual Shear Centre: This is the actual shear centre for the channel
specimen. It is calculated from the graph that is plotted at every load position
point. The more points obtained the more accurate the shear centre value. It
has units of millimetres.

Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE running, they can press this button and the key input and
output parameters will then be logged into the data file.

Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file. You can only choose this button or the append button, not both.
Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.
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Graph: Each time a load position is set and the LOG button pressed the graph will be
plotted of rotation against load position. Each rotation value will be added to the
graph and hence a straight line should be produced. The point at which the line
crosses the y-axis is the actual shear centre value of the specimen. You can clear the
graph by right clicking on the graph and choosing clear graph.

SOFTWARE WINDOW — SEMICIRCLE SPECIMEN ONLY

Mode

HST295_L64_V1-1-0_ENG.vi

— -

Channel  Semi Circle l

HST29S Shear

o

Hardware Image
O

0.1-]

E 0.08-

§ 006-
®

5 0.04-]

o

0-7 I 1

0 500 1000

Centre

Software Title

/

Semi Circle)

utput values
660> mmH 000 mm

[ 0 | 1 1 0 1
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Load Position, mm

Specimen Mean Rad, r

Specimen Thickness, t

Load Position, x
Front Dial Gauge
Rear Dial Gauge

Rotation

Theor. Shear Centre
Actual Shear Centre

Data File

Calc] |

HDA 200 -‘

Inputs
0 mm /
0 mm
NONE v | mm
0.00 mm
0.00 mm
0 mm
0
0 \ mm
Outputs

New | | Append

[Loc]

Control Buttons

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus

ensuring consistency in viewing between software and hardware.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the

next parameter.
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The inputs available are as follows:

- Specimen Mean Radius, r: Choose the specimen mean radius in millimetres.
- Specimen Thickness, t: Choose the specimen thickness in millimetres.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

- Load Position: The load positions are the positions at which the load is
placed on the hardware (see experiment hardware manual). The options that
can be chosen from the drop down list are as follows: NONE, 100, 80, 60, 40,
20, 0, -20, -40, -60, -80, -100mm. This replicates the hardware experiment.

- Front Dial Gauge: This is the actual dial gauge value from the hardware. This
should be the dial gauge connected into channel 28 of the HDA200. It has the
units of millimetres.

- Rear Dial Gauge: This is the actual dial gauge value from the hardware. This
should be the dial gauge connected into channel 29 of the HDA200. It has the
units of millimetres.

- Rotation: At each load position the rotation is calculated. It has units of
millimetres.

- Theoretical Shear Centre: This is the calculated theoretical shear centre for
the channel specimen based on the specimen geometry given in the inputs. It
has units of millimetres.

- Actual Shear Centre: This is the actual shear centre for the channel
specimen. It is calculated from the graph that is plotted at every load position
point. The more points obtained the more accurate the shear centre value. It
has units of millimetres.

Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

- CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

- LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE running, they can press this button and the key input and
output parameters will then be logged into the data file.

- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.
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Graph: Each time a load position is set and the LOG button pressed the graph will be
plotted of rotation against load position. Each rotation value will be added to the
graph and hence a straight line should be produced. The point at which the line
crosses the y-axis is the actual shear centre value of the specimen. You can clear the
graph by right clicking on the graph and choosing clear graph.

OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE — CHANNEL SPECIMEN

1. Load the experiment software by double clicking the .exe files supplied.
2. Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

3. Select the Channel specimen tab at the top of the software screen.
4. Enter 50 in the width, b input box.
5. Enter 100 in the height, d input box.
6. Enter 1.62 in the thickness input box.
7. Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:
Specimen Width, b 50 i
Specimen Height, d 100 i
Specimen Thickness, t 1.62 mim
Ixx 629466,54 mim 4
Load Position NONE =4 mm
Front Dial Gauge 0 min
Rear Dial Gauge 0  mm
Raotation 0 L mm
Theor. Shear Centre 16.09 mm
Actual Shear Centre 0 - mm
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8. The complete screen should look like the following image:

= HS1295_11.vi E)=
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HST29S Shear Centre (Channel) H ITTE C H Yo 200 -I
' EDUCATION
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Height, d 10l =m
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Bx | emwest | emd

Load Pasiian NORE mmn

Frond. Cig Gaugs i 0 o

Reaar Dl Gages u mm

Rotaton 0 o
: | Theor. Stmar Cobrm | 16.0¢ | em |
| actualShoar Cortea | 0 | |

DataFile [ | Hew || Appane

= s

9. The theoretical shear centre for the specimen geometry input will be shown in
the first output box. Also note that the front and rear dial gauge values are
greyed out. This is because you are in ‘OFFLINE’ mode.

10.Press the NEW button

11.Tick the Data File NEW box.

12.Press CALC.

13.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.

Select a data file to write, @E
Savejrc g HSTSS v y Al b

5 ) Instruction Mznual

‘) [j H5T9S_V1.aliases

MyRecent  [HSTIS Vi.exe
Documents " HSTIS_vL.ini

My Decuments

-

58
My Computer

q Fie nam=: [Toirie by v
My Network ~ Save as bype: Al Fies () v
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14 Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and
location have been chosen then press OK.

15.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

26,/02,/20010 12:37:20 -~

Specimen width, b 50,00 mm
Specimen Height, d 100,00  mm
specimen Thickness, t 1.462 il
Txx n29466, 54 mms
Theoretical shear Centre 16,00 Him
Actual results

Front Dial 5.73 Him

Rear Dial 5,209 Him

Load Position 0. 00 I

shear Centre 0. 00 I
26,/02,/2010 12:41:07

Specimen width, b 50,00 il
Specimen Height, d 100,00 mm
specimen Thickness, T 1.482 mm
Txx a294 66, 54 mms
Theoretical shear Centre 16, 09 il
Actual results

Front Dial §.07 I

Rear Dial 5.12 I

Load Position 100,00  mm

shear Centre Ma Him
260252010 12:42:12

16.1f you wish to change the inputs then simply press the NEW button, change
the input parameter, press the data file APPEND button and then press CALC.
You will be given the data file to append to, choose this and then press ok.

17.The data file should now have the new data saved into it, AND added
(appended) to the existing data.

18.1n the OFFLINE mode the LOG button will be greyed out.

19.When finished with the software shut the software down.

20.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.
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OFFLINE MODE — SEMICIRCLE SPECIMEN

1. Load the experiment software by double clicking the .exe files supplied.
2. Choose ‘NO’ when the pop up window appears asking if the HDA200 is

connected.
3. Select the semicircle specimen tab at the top of the software screen.
4. Enter 50 in the width, b input box.
5. Enter 100 in the height, d input box.
6. Enter 1.62 in the thickness input box.
7. Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:
Specimen Mean Rad, r 50 | mm
Specimen Thickness, t 1.62 I i
Load Position, x MNONE 0 mm
Front Dial Gauge 0 mm
Rear Dial Gauge 0 mm
Rotation 0 e
Theor, Shear Centre 63.66 |
Actual Shear Centre 0 | mm
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8. The complete screen should look like the following image:

> HS1295_11.vi
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9. The theoretical shear centre for the specimen geometry input will be shown in
the first output box. Also note that the front and rear dial gauge values are

greyed out. This is because you are in ‘OFFLINE’ mode.
10.Press the NEW button

11.Tick the Data File NEW box.
12.Press CALC.

13.You will then be shown the following window (the contents of this window will

vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.

Select a data file to write, @E
Savejnc g HST9S v O em-
N L) Instruction Mznual
‘, = HET95 V1 aliases
MyRecent  [HSTIS Vi.exe
Documents " HHsT95_VL.ini
Deskiop
My Decuments
-
=8
My Computer
‘g File name: le.tx? v
My Network ~ Save as bype: Al Fies () v
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14 Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and
location have been chosen then press OK.

15.The input and output data will now be saved in the data file created.

16.1f you wish to change the inputs then simply press the NEW button, change
the input parameter, press the data file APPEND button and then press CALC.
You will be given the data file to append to, choose this and then press ok.

17.The data file should now have the new data saved into it, AND added
(appended) to the existing data.

18.1n the OFFLINE mode the LOG button will be greyed out.

19.When finished with the software shut the software down.

20.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.

HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Front Dial Gauge Dial gauge 1 28 0.01mm
Rear Dial Gauge Dial gauge 2 29 0.01mm

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

1. Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

B HST29S_11.vi

Channel l Semi Circle. |

) HST29S Shear Centre (Channel) H I TE C[H HDA 200 ml

EDUCATION

Specimen Width, b 50 mm
Specimen Height, d 100 mm
Specimen Thickness, t 1.62 mm
Tx 629466,54 mm 4
Load Position -100 N mm
Front Dial Gauge 5.58 mm
Rear Dial Gauge 5.43 mm
Rotation -0.27 mm
!
! Theor, Shear Centre 16,09 mm
Actual Shear Centre 17.72 mm

Data File

New [ | Append

Rotation, mm

1 1
-20 o 20
Load Position, mm

2. In ‘ONLINE’ mode you will notice that the front and rear dial gauge values are
no longer greyed out. These values will now start to change as they come in
from the HDA200.

3. Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with theoretical values.

4. If you wish to save the data into a NEW or existing data file then press NEW to
stop the software capturing data from the HDA200.

5. Tick the data file option required.
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6. Press the CALC button and you will be prompted to create a new data file or
append to the existing file. Choose the option required.

7. The input parameters will then be saved to the data file.

8. Press the LOG button to store the actual values to the data file.

9. Incrementally change the load position from NONE right through to -100mm,
and at each increment press the LOG button.

10.The graph will be drawn automatically at each load position point, but you
must follow the load position points in turn otherwise the graph will appear
incorrect and the actual shear centre will not be correct.

DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for this experiment
when a new file has been created and the LOG button has been pressed at each
load position increment:

The data is as follows:

B HST295_11_test_1_3_10_pji_channeL.xt - N... [= |[B][X]
File Edit Format View Help

p1,/03 /2010 13:55:57

Specimen width, b 50.00 mm
Specimen Height, d 100.00 mm
Specimen Thickness, t  1.62 mm
Ixx 629466, 54 mmd
Theoretical shear Centre 16.09  mm
Actual results

Front Dial 5.72 mm

Rear Dial 5.30 mm

Load Position 0.00 mm

shear Centre 0.00 mm

Actual results

Front Dial 5.97 mm

Rear Dial 5:12 mm

Load Position  100.00 mm

Shear Centre MNanN mm

Actual results

Front Dial 5.93 mm

Rear Dial 5.15 mm

Load Position 80.00 mm

shear Centre 22.86  mm

Actual results

Front Dial 5.88 mm

Rear Dial 5.18 mm

Load Position 60.00 mm
shear Centre 15.11 mm
Actual results

Front Dial 5.83 mm
Rear Dial 5. 21 mm
Load Position  40.00 mm
Shear Centre 12.47 mm
Actual results

Front Dial 5.80 mm
Rear Dial 5, 25 mm
Load Position 20.00 mm
shear Centre 13.68 mm
Actual results

Front Dial 5.76 mm
Rear Dial 5.28 mm
Load Position 0.00 mm
Shear Centre 15.01 mm
Actual results

Front Dial 5572 mm
Reaz Dial | B3 mm

The information will then repeat itself depending on how many test points have been
logged.
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HST31S — SUSPENSION CABLE

SOFTWARE WINDOW

HST315_L64_V1-1-0_ENG.vi

Software Title

Part1 l Part2 ] / Tabs

? HST31S Suspension Cable (Part 1) /

0 N 0 N
Hardware Image 7,1
L/2
HDy——————— Vl L
4\ v
Sag=$ «“
¥
[+ x
Span = L |

o] B
Mode
Chain Span, L 0 m
Chain Sag, s 0 m
Chain UDL Load 0 N/m Inouts
Additional UDL Load 0 N/m P
Total Chain UDL Load, w 0 N/m
Horizontal Reaction, H 0.00 N
Vertical Reaction, V 0.00 N
Left Hand Tension, TA 0.00 N
Left Hand Tension, TA 0.00 Kgf
Right Hand Tension, TB 0.00 N OUtpUtS
Right Hand Tension, TB 0.00 Kgf
Dutarie | [ New [] Append |
Control Buttons

a=d

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus
ensuring consistency in viewing between software and hardware.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the

next parameter.
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The inputs available are as follows:

- Chain Span, L: Enter the span of the chain in metres.

- Chain Saq, s: Enter the chain sag in metres.

- Chain UDL Load: Enter the Chain UDL load being applied to the chain in
Newton per metres. This is the self weight of the chain.

- Additional UDL Load: Enter the additional UDL load that can be applied to
the chain via the suspension weights supplied with the hardware.

- Total Chain UDL Load, w: This is the combined UDL load on the chain.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical. Again the format of the columns is the same as the
inputs except that the central column is automatically updated depending on the
inputs chosen and cannot be adjusted via the keyboard.

The outputs available are as follows:

- Horizontal Reaction, H: This is a calculated value in Newton’s.

- Vertical Reaction, V: This is a calculated value in Newton'’s.

- Left Hand Tension, TA: This is a calculated value in Newton’s.

- Left Hand Tension, TA: This is a calculated value in kilogram Force

- Right Hand Tension, TB: This is a calculated value in Newton’s.

- Right Hand Tension, TB: This is a calculated value in kilogram Force

Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

- CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.
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OFFELINE MODE

1. Input the following parameters:

Chain Span, L 1 m
Chain Sag, s 0.135 m
Chain UDL Load 6.5 Nim
Additional UDL Load 27 Nfm
Total Chain UDL Load, w 33.5 N/m
Horizontal Reaction, H 31.019 N
Yertical Reaction, ¥ 16.75 N
Left Hand Tension, TA 35.252 M
Left Hand Tension, TA 3,593 Kaf
Right Hand Tension, TB 35.252 M
Right Hand Tension, TB 3.593 Kaf

2. Press the CALC button and the software window should look like the image
below:

B HST31S_V3.vi

Part 1 I Part2 |

( I HST31S Suspension Cable (Part 1)

L/2 ]

HI-TECH
EDUCATION
Chain Span, L 1 m
Chain Sag, s 0,135 m
Chain UDL Load 6.5 Nfm
Additional UDL Load 27 fm
Total Chain UDL Load, w 33.5 Mfm
Horizontal Reaction, H 31.019 N
Vertical Reaction, ¥ 16,75 ]
Left Hand Tension, TA 35.252 I
Left Hand Tension, TA 3.593 Kaf
Right Hand Tension, TB 35.252 N
Right Hand Tension, TB 3.593 Kaf
DataFile | [ | Mew [ ] Append
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3. You will now see the left and right hand tensions and reactions displayed on
the screen.
4. Repeat the same process for the part 2 experiment on the other tab.
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HST33S — BEAM STIFENESS & CARRY OVER FACTORS

SOFTWARE WINDOW

18 HsT335_164 V1-1-0_ENG.vi

Software Title

Experiment Part 1 | Graph |

@4 HsT335  Beam St

ﬁéa nd Carry Over Factors

Output
values

ds

n!

o U

tati

S 004+

0-7 I 1 1
i} 500 1000 1500

1 1 ] 1 ] 1
2000 2500 3000 3500 4000 4500
Moment M, Nmm

Specimen Material Stesl T l
Young's Modulus, E 207000 N/mm?2
Specimen Width, b 0 m Inouts
Specimen Height, d 0 A/m P
Second Moment of Area, I 0 mm*
Beam Span, L 0 mm
Applied Load at B 0 N
Moment, M 0 M
Actual Deflection at A 0 mm
Actual Deflection at B 0 ‘)’ OUtpUtS
Beam Stiffness
Theoretical 0 MNmm
From Graph 0
Control
Buttons
med | | ey
Data File ‘ Mew Append |

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus
ensuring consistency in viewing between software and hardware.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the

next parameter.
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The inputs available are as follows:

- Material: The user can choose the frame material. Choices range from steel,
aluminium and brass. When a material is chosen the young’s modulus is
automatically chosen and displayed in the input box below.

- Specimen Width, b: This is the width of the beam. Typically this will be
25mm. It has the units of millimetres (mm).

- Specimen Height, d: This is the height of the beam. Typically this is 3 or
5mm. It has the units of millimetres (mm).

- Second Moment of Area, |: This is the calculated value based on the figures
input for b and d above.

- Beam span, L: This is the span of the beam. It has the units of millimetres
(mm).

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical. Again the format of the columns is the same as the
inputs except that the central column is automatically updated depending on the
inputs chosen and cannot be adjusted via the keyboard.

The outputs available are as follows:

- Applied Load at B: This is the load applied at B only. It has the units of
Newton (N).

- Moment, M: This is the calculated moment being applied at B by the applied
load chosen. It is calculated using the applied load x 150mm. It has the units
of Newton-millimetres (Nmm).

- Actual Deflection at A: This is the actual deflection reading from the dial
gauge mounted on pier A. It has the units of millimetres (mm).

- Actual Deflection at B: This is the actual deflection reading from the dial
gauge mounted on pier B. It has the units of millimetres (mm).

- Theoretical: This is the theoretical Beam Stiffness using the parameters input
above. It has the units of Newton-millimetres (Nmm).

- From Graph: This is the actual value of beam stiffness taken from the
gradient of the graph that is produced when running in ONLINE mode only.

Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

-  CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated.

- LOG: When the end user wishes to record any data from the software during
ONLINE running, they can press this button and the key input and output
parameters will then be logged into the data file.

- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
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ticked and the CALC button pressed you will be prompted to create a new
data file.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

Graph: This graph is created when in ONLINE mode only. It will plot the rotation
against moment. Each time the LOG button is pressed the graph will update with new
points. At the top of the software screen is a tab stating GRAPH. When pressing this
tab a new software window will appear with the same graph as shown in the main
software window.

OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

NB: BEFORE RUNNING THE SOFTWARE IN ONLINE MODE MAKE SURE
THERE IS A DIAL GAUGE CONNECTED INTO DIAL GAUGE CHANNEL1 and
DIAL GAUGE CHANNEL 2 OF THE HDAZ200.

THIS EXPERIMENT WILL UNDERTAKE THE BEAM STIFFNESS ELEMENT PF
PART 1 OF THE HARDWARE INSTRUCTION MANUAL.

HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Dial Gauge Dial gauge 1 28 0.01mm
Dial Gauge Dial gauge 2 29 0.01lmm

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.
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If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.

ONLINE MODE
1. Load the experiment software by double clicking the .exe files supplied.
2. Choose ‘YES’ when the pop up window appears asking if the HDA200 is
connected.
3. Choose the beam material.
4. Enter 25 in the specimen width input box.
5. Enter 3 in the specimen height input box.
6. Enter 900 in the beam span input box.
7. Enter O in the Applied Load at B input box. The screen should now have inputs
that look like the following image:
Specimen Material Steel T
Young's Modulus, E 207000 Mfmmé
Specimen Width, b 25 mm
Specimen Height, d 3 mm
Second Moment of Area, I 56.25 mm*
Beam Span, L 900 mm
Applied Load at B 0 N
Moment, M 0 Nrarm
Actual Deflection at A 0 mm
Actual Deflection at B 0 mm
Beam St¥fness
Theoretical S1750 Nrm
From Graph 0 Nrnmm
| Cach I hew J l l LOG [
Data File ‘ (] New [] append
8. Tick the Data File NEW box.
9. Press CALC.

10.You will then be shown the following window (the contents of this window will

vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.

HSTS/E/02/026 Page 214 of 261



HSTS Structures Software Package Instruction Manual

Select a data file to write. @
Savein: | ) HSTSS v ¥ -

(22 Instruction Manual
* [ HsT95_v1. dliases

My Recent HST95_V1 .exe
Documents | HST9S_Y1.ini

Desktop

My Documents

=1
58
My Computer
‘1} File name: Tent e ] v/ 0K
= [
My Network  Save as type: All Files (%) v

11.Either rename the default name of TextFile.txt or keep this default name.
Ensure the file extension of .txt remains. Once the filename and location have
been chosen then press OK.

12.The input and output data will now be saved in the data file created.

13.Press the LOG button.

14.Zero the dial gauges on both piers as outlined in the hardware instruction
manual.

15.Load the hanger of Pier B with 10N. Input 10 in the Applied Load input box.
The dial gauge will change accordingly following loading.

16.Press LOG. Both graphs should start to be plotted.

17.Load the hanger of pier B with 20N. Input 20 in the Applied Load Input box.
The dial gauge will change accordingly following loading.

18.Press LOG. Both graphs should update.

19.Load the hanger of pier B with 30N. Input 30 in the Applied Load Input box.
The dial gauge will change accordingly following loading.

20.Press LOG. Both graphs should update.

21.Load the hanger of pier B with 40N. Input 40 in the Applied Load Input box.
The dial gauge will change accordingly following loading.

22.Press LOG. Both graphs should update.

23.The software screen should look the like the following image.
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i HS1335_10.vi

Exprimant Part 1 l@anh]
HST33S  Beam Stiffness and Garry Over Factors HI-TE CHEEEES
: EDUCATION [
| Orkney
[} i LidS  mm —_—
e B2
3 & Soativen Melerd | Stesl T
i1 .‘ X Young's Modubus, £ 207000 1¢)mme
‘ o e 4 . e . Specinen Widh, b 5 R
Ly — e v B Spacimen Hecht, d 3 m
1 A Sacond Momerk of Ares, 1 55.25 mm*
‘ ll Beam Span, L | s am
i
‘ AppledLoad £ B an i
$ \ . Moment, ™ 6000 J-hmm
: Achal Deflection ar 4 0 T
Adud Debiection & B 11,45 m
& T Eeam Stifress
3/0.08- i Thecrates 51750 Hirm
§ i a%i From Graph 535719 N
[ [ead| e |
. . 0 | 0 \ | | i . \ | 0 "
500 100 1500 2000 2500 3000 2S00 4900 <500 500 S5O0 630 Data File l [CMew  (v] Appand l
Mamenz i, Nom

24.The graph page should also look like the following:
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i HS1335_10.vi

Experinert Pat L Soph

i 0 ] | 1 |
axn 500 4000 4500 Sleo SL00
Memant M, lm

25.You should find that the theoretical and actual beam stiffness values appear in
the bottom of the software screen.

26.1f you wish to change the beam parameters or start the test again, then press
the NEW button. Right click on both graphs and choose clear chart. This will
remove the plotted points.

27.Change the parameters, choose whether to create a new data file or append
to an existing one. Press the CALC button and start the loading process again.
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HST35S — STRAIN MEASUREMENT for STRUCTURES
SOFTWARE WINDOW — Part 1

< _— =
HST355_L64_V1-1-0_ENG.vi Tabs - Mode = @
» Software Title {
?, HST35S Strain Measurement for Structures (Part 1) HDA 200 -
Output value Specimen Material Steel = '
\ Young's Modulus, E 207000 N/mm?*
Specimen Width, b 0 mm
Specimen Height, d 0 "m\
Neutral Axis, y 0 mm InpUtS
2nd Moment of Area, | 0 mm#
Support Span, L 0 mm
Overhang, L1 & L2 0 m
Hanger Load, F 0 N
Bending Moment, M 0 Nmm
Hardware Imaae
Strain Gauge a Xz ‘
Deflection, & 0 mm
Actual Deflection, O 0 m
LN Outputs
3 o o - s Actual Strain 0
DataFile | | | New | | Append | Calc ‘ [ New I | Tare I ‘ LOG | n/
Strain Using Material Properties 0 i Strai
Control Buttons Strain Using Deflection Values 0 p Strain
{

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus
ensuring consistency in viewing between software and hardware.

Tabs: The two parts of this experiment are presented on two individual tabs and
software screens. The two parts represent the actual hardware experiments parts
also. Part 1 is shown above.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.
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The inputs available are as follows:

Specimen material: Choose the material for the specimen.

Young’s Modulus, E: This changes automatically depending on the specimen
material chosen.

Specimen width, b: Input the width of the specimen in millimetres.
Specimen Height, d: Input the height of the specimen in millimetres.
Neutral Axis, y: This is calculated automatically based on the specimen
height input above in millimetres.

2"d Moment of Area, |: This is calculated automatically based on the
specimen width and height input above.

Support Span, L: Input the distance between the specimen supports in
millimetres.

Overhang, L1 & L2: Input the overhang distances for this specimen in
millimetres.

Hanger Load, F: Input the load applied to each hanger in Newton’s.
Bending Moment, M: This is calculated automatically in Newton-millimetres.

The specimens used in Partl of the HST35 hardware experiment have strain
gauges attached to their upper and lower surfaces. These are labelled a, b and c.
Only a and b are tested here because c is a repeat of a. The drop down list for

Strain Gauge allows the end user to select which strain gauges they wish to
compare results with. It is possible to choose from the list a, b or a+b.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

Deflection, &: This is the theoretical deflection at the midspan of the specimen
under test in millimetres.

Actual Deflection, &: This is the actual deflection at the midspan of the
specimen under test in millimetres. This will be inactive (greyed out) in offline
mode only.

Actual Strain: this is the actual strain readings from the hardware via the
HDAZ200.t the coordinates chosen the theoretical bending stress is given here.
It has the units of Newton’s per millimetre squared. This will be inactive
(greyed out) in offline mode only.

Strain using Material Properties: This is the theoretical calculated strain
using the material properties given above.

Strain using Deflection values: This is the theoretical calculated strain using
the deflection values produced above. In offline mode this will be the deflection
values. In online mode this will be the actual deflection values.
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Control buttons: these buttons give the end user a choice of what to do with the

software and the values presented on the screen. They are described in more
detail as follows:

CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

Tare: Pressing this button in ON-LINE mode will tare, zero the actual strain
gauge value.

LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE mode, they can press this button and the key input and output
parameters will then be logged into the data file.

Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file. The current input parameters will then be added to the data file
chosen.

Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

NB: You will only be able to choose the New or Append options. You cannot

choose both at the same time. It is one or the other.

On the hardware image itself you will see that the strain will appear to the left of the
dial gauge while the deflection will appear to the right of the dial gauge. When in
OFFLINE mode these values will be the theoretical values. When in ONLINE mode
these values will be actual.
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SOFTWARE WINDOW — Part 2

HST355_L64_V1-1-0_ENG.vi Tabs Mode

N Software Title
Part1 Part /
HST35S Strain Measurement for Structures (Part 2) T -

[
K

|

Output value
\ Specimen Material Steel X7 ‘
e e R, T a Young's Modulus, E 207000 N/mm®
y —f Specimen Width, b 0 B
0 i b Specimen Height, d 0 mm In puts
Neutral Axis, y 0 m
2nd Moment of Area, | 0 mm#
Gauge posn frm Load, L 0 mm
Hanger load, F 0 N
| —
E— — Bending Moment, M 0 Nmm
Hardware Imaae . .
Actual Strain 0 Strain
’ Strain using Material Pr&eiﬁ 0 % Strain

Outputs

DataFile | | | New | | Append

(Gl [Bie | [Fare] | [fo5]

Control Buttons

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus
ensuring consistency in viewing between software and hardware.

Tabs: The two parts of this experiment are presented on two individual tabs and
software screens. The two parts represent the actual hardware experiments parts
also. Part 2 is shown above.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.
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The inputs available are as follows:

Specimen material: Choose the material for the specimen.

Young’s Modulus, E: This changes automatically depending on the specimen
material chosen.

Specimen width, b: Input the width of the specimen in millimetres.
Specimen Height, d: Input the height of the specimen in millimetres.

Neutral Axis, y: This is calculated automatically based on the specimen
height input above in millimetres.

2"d Moment of Area, |: This is calculated automatically based on the
specimen width and height input above.

Gauge posn frm Load, L: As this specimen is a cantilever the distance of the
centreline of the strain gauge to the load position is input here in millimetres.
Hanger Load, F: Input the load applied to each hanger in Newton’s.

Bending Moment, M: This is calculated automatically in Newton-millimetres.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

Actual Strain: this is the actual strain readings from the hardware via the
HDAZ200.t the coordinates chosen the theoretical bending stress is given here.
It has the units of Newton'’s per millimetre squared. This will be inactive
(greyed out) in offline mode only.

Strain using Material Properties: This is the theoretical calculated strain
using the material properties given above.

Control buttons: these buttons give the end user a choice of what to do with the

software and the values presented on the screen. They are described in more
detail as follows:

CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

Tare: Pressing this button in ON-LINE mode will tare, zero the actual strain
gauge value.

LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE mode, they can press this button and the key input and output
parameters will then be logged into the data file.

Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file. The current input parameters will then be added to the data file
chosen.

Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.
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NB: You will only be able to choose the New or Append options. You cannot
choose both at the same time. It is one or the other.

On the hardware image itself you will see that the strain will appear to the left of the
dial gauge while the deflection will appear to the right of the dial gauge. When in
OFFLINE mode these values will not appear in these boxes. When in ONLINE mode
these values will be actual.

OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE — Part 1

1. Load the experiment software by double clicking the .exe files supplied.

2. Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

3. Select the Part 1 tab at the top of the software screen.

4. Choose steel at the material. The E value will change automatically.

5. Enter 25 in the specimen width input box.

6. Enter 3.1 in the specimen height input box.

7. The neutral axis and 2"® moment of area will be calculated automatically when
the CALC button is pressed later.

8. Enter 200 in the support span, L input box.

9. Enter 100 in the Overhang L1 & L2 input box.

10.Enter 20 in the Hanger Load, F input box.

11.Keep the strain gauge a selected.

12.Enter 0.82 in the deflection input box.
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13.Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:

Specimen Material Steel S

Young's Modulus, E 207000 hfmm?2

Specimen Width, b 25 mm

Specimen Height, d 3.1 mm
Meutral Axis, v 1.55 mm

2nd Moment of Area, | 62,065 mm%

Support Span, L 200 mm

Overhang, L1 & 12 100 mm
Hanger Load, F 20 M

| Bending Moment, M | 2000 | nmm |

I Strain Gauge

Deflection, & 0.82 mm
Actual Deflection, & 0 mm
Actual Strain 0
Strain Using Material Properties 241 W Strain
Strain Using Deflection Yalues 254 i Strain

14.The complete screen should look like the following image:

B> HST355_V1.vi

Part 1 | Part 2 |

( P3| HST35S Strain Measurement for Structures (Part 1)

HITTECH

EDUCATION

HDA 200 _l

Specimen Material Steel X
‘Young's Modulus, E 207000 Mfmm?
1} Specimen Width, b 25 mm
. Specimen Height, d 3.1 mrm
J [ Neutral Axis, 1.55 i
2nd Moment of Area, | 62.065 i
Support Span, L 200 mrm
Overhang, L1 &2 100 mm
E Hanger Load, F 20 N
j — | Bending Moment, M| 2000 | mmm |
( | Strain Gauge l a S ‘
Deflection, & 0.52 mm
Actual Deflection, & 0 mm
DataFile | [ | New [ | Append Calg ‘ Nlew l ‘ Tare ’ \ LOG I | Actual Strain [1}
Strain Using Material Properties 241 M Strain
Strain Using Deflection Yalues 254 W Strain

HSTS/E/02/026

Page 224 of 261




HSTS Structures Software Package Instruction Manual
15.The strain using material properties and deflection values will be shown in the
relevant output boxes. Also note that the actual deflection and strain values
are greyed out. This is because you are in ‘OFFLINE’ mode.
16.Press the NEW button and then tick the Data File NEW box.

17.Press CALC.
18.You will then be shown the following window (the contents of this window

will vary depending on the experiment running) and prompted to create a
data file name in the location of your choice.

=

Select a data file to write.

Savein | ) HST355_V1 J 02 e m
Y 'blnstruction Manual
4) =) HST355_v1. aliases
MyFecent  [EyHST355_¥1.exe
Documents | "HHST355_Y1.ini
Desktop
My Documents
53
My Computer
‘;} File hame: T extFile. ta v ‘ [ 0K ]

g

MyNetwork | Saveastype: | AllFiles () v|

19.Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and
location have been chosen then press OK.

20.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.
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B HST355_V1_test file_2_3_10_pji_offline.txt - Notepad [= |[E1][X]

File Edit Format Yiew Help

02 /03 /2010 08:43:45

PART 1

Young's Modulus, E 207000  N/mm2
Specimen width, b 25.00  mm

Specimen Height, d 3.10 mm

Neutral Axis,y 1.55 mm

second Moment of Area, 1 62.06  mm4
Support Span, L 200.00 mm

overhang, L1 & L2 100.00 mm

Hanger Load, F 20.00 ]

Bending Moment, M 2000.00 Nmm

Strain Gauge a

peflection 0.82 mm

Strain using Material Properties 241.29
MStrain

Strain using peflection values 254.20 psStrain

21.1f you wish to change the inputs then simply press the NEW button, change
the input parameter, press the data file APPEND button and then press CALC.
You will be given the data file to append to, choose this and then press ok.

22.The data file should now have the new data saved into it, AND added
(appended) to the existing data.

23.1n the OFFLINE mode the LOG button will be greyed out. The TARE button
although live will not have any function.

24.\When

finished with the software shut the software down.

25.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.
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OFFLINE MODE — Part 2

Load the experiment software by double clicking the .exe files supplied.
Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

Select the Part 1 tab at the top of the software screen.

Choose aluminium as the material. The E value will change automatically.
Enter 25 in the specimen width input box.

Enter 3.1 in the specimen height input box.

The neutral axis and 2" moment of area will be calculated automatically when
the CALC button is pressed later.

Enter 100 in the gauge posn frm load, L input box.

Enter 30 in the Hanger Load, F input box.

10 Press the CALC button with no data file tick boxes ticked. The screen should

appear as follows:

Specimen Material Aluminium l
‘foung's Modulus, E 69000 Mimm?
Specimen Width, b 25 M
Specimen Height, d 3.1 mmm
Meutral Axis, v 1.55 mm
2nd Moment of Area, | 62,065 mm
Gauge posn frm Load, L 100 mm
Hanger load, F 30 I
| Bending Moment, M | 3000 [ nmm
Actual Strain 0 W Strain
Strain using Material Propetties 1085.83 M Strain
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11.The complete screen should look like the following image:

B> HST355_V1.vi

Part1 Part2 I

( ) HST358 Strain Measurement for Structures (Part 2) H I TE‘C\H HDA 200 _l
: EDUCATION

Specimen Material Aluminium T
S 2 Young's Madulus, E 69000 Ijmm?
I Specimen Width, b 25 mm
0 5 Specimen Height, d 3.1 mm
Meutral Axis, ¥ 1.55 mm
2nd Moment of Area, | 62.065 mm?
Gauge posn frm Load, L 100 mm
Hanger load, F 30 ]
[ Bending Moment, M| 3000 | himm
! . Actual Strain [t}  Strain
; \ Strain using Material Properties 1085.83 M Strain

Data File

[] Mew [7] Append

(] [t | |Ta,e|\|me||

12.The strain using material properties value will be shown in the relevant output
box. Also note that the actual strain values are greyed out. This is because
you are in ‘OFFLINE’ mode.

13.Press the NEW button and then tick the Data File NEW box.

14.Press CALC.

15.You will then be shown the following window (the contents of this window

will vary depending on the experiment running) and prompted to create a
data file name in the location of your choice.

—

Select a data file to write.

Save jn: [ (3 HST355_W1 ;‘ 3 ¥ E* -
(2 Instruction Manual
) H5T355_v1.aliases
MyFecent | |[LSjHST355_V1.exe
Documents | “HHST355_Y1.ini
7;7‘,
Desktop
My Documents
9
My Computer
q File name: [T niFie 1] 8 [ o< |
My Network Save as lype: IAII Files (*.%) v } [ Cancel ]
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16. Either

to you.

rename the default name of TextFile.txt or keep this default name. Its up
Ensure the file extension of .txt remains. Once the filename and

location have been chosen then press OK.

17.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

B HST355_V1_test file_2_3_10_pji_offline_part 2.txt -... [= |[B)X]

File Edit Format VYiew Help

02/03/2010 08:54:19

PART 2

young's Modulus, E 69000 N/mm2
Specimen width, b 25.00  mm
Specimen Height, d 3.10 mm

Neutral Axis,y 1.55 mm

second Moment of area, 1 62.06 mm4

strain Gauge Posn from Load,L 100.00 mm
Hanger Laod, F 30.00 N

Bending Moment, M 3000.00 Nmm
Strain Using mMaterial Properties 1085.83
MStrain

18.1f you wish to change the inputs then simply press the NEW button, change
the input parameter, press the data file APPEND button and then press CALC.
You will be given the data file to append to, choose this and then press ok.

19.The data file should now have the new data saved into it, AND added
(appended) to the existing data.

20.1n the OFFLINE mode the LOG button will be greyed out. The TARE button
although live will not have any function.

21.When finished with the software shut the software down.

22.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.
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HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

Part 1, Strain gauge a:

When running in online mode with strain gauge a only it is important you choose the
experiment number HST35a from the menu on the HDA200 (see instruction manual).
The screen on the HDA200 to choose the HST35a is shown below:

- SELECT |
Chanfe Lo :
HET35a

o S

CAMCEL

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Strain Strain 1 01 N/A
Dial Gauge Dial gauge 1 28 0.01mm

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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Part 1, Strain gauge b:

When running in online mode with strain gauge a only it is important you choose the
experiment number HST35b from the menu on the HDA200 (see instruction manual).
The screen on the HDA200 to choose the HST35b is shown below:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Strain Strain 1 01 N/A

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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Part 1, Strain gauge b:

When running in online mode with strain gauge a only it is important you choose the
experiment number HST35c¢ from the menu on the HDA200 (see instruction manual).

The screen on the HDA200 to choose the HST35c¢ is shown below:

CAHCEL

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Strain Strain 1 1
Strain Strain 2 2

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

1. Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

B HST355_V1.vi

@2 HST35S Strain Measurement for Structures (Part 1) H I TE C H HDA 200 ’T_):M'
EDUCATION
Specimen Material Steel N
‘Young's Madulus, E 207000 Ifmm?
Specimen Width, b 25 mm
Specimen Height, d 3.1 mm
Meutral Axis, y 1.55 mm
2nd Moment of Area, | 62,065 mm 4
Support Span, L 200 mrmn
Overhang, L1 &L2 100 mm
Hanger Load, F 40 N
= | | Bending Moment, M I 4000 | nmm |
y
|
| I Strain Gauge a W ‘\
Deflection, & 1.64 mm
Actual Deflection, & 1.64 mm
DataFile | [ | New [ | Append ‘ al l | New ‘ ‘ | Tare l ‘ ! LOG I | Actual Strain -1496
Strain Using Material Properties 483 W Strain
Strain Lsing Deflection Yalues 508 W Strain

N

In ‘ONLINE’ mode you will notice that the actual deflection and strain values

are no longer greyed out. These values will now start to change as they come

in from the HDA200.

3. Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with theoretical values.

4. If you wish to save the data into a NEW or existing data file then press NEW to

stop the software capturing data from the HDA200.

Tick the data file option required.

Press the CALC button and you will be prompted to create a new data file or

append to the existing file. Choose the option required.

The input parameters will then be saved to the data file.

Press the LOG button to store the actual values to the data file.

Should you change the hardware load to a new value and you wish to change

the software inputs then adjust the hardware, press NEW, adjust the software

inputs to be the same as the hardware, click the data file APPEND tick box

and then press CALC.

10.You can then continue to create new inputs and obtain new outputs depending
on how you set up the hardware and by following the procedure above.

11.The graph will be drawn automatically at each load position point, but you

must follow the load position points in turn otherwise the graph will appear

incorrect and the actual shear centre will not be correct.

oo

© 0N

HSTS/E/02/026 Page 233 of 261



HSTS Structures Software Package Instruction Manual

DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for this experiment
when a new file has been created and the LOG button has been pressed:

The data is as follows:

I HST355_V1_test file_2_3_10_pji_online_part 1.txt - ... [= |[B)X]
File Edit Format Yiew Help

02,/03/2010 09:16:54

PART 1

Young's Modulus, E 207000  N/mm2
Specimen width, b 25.00  mm

Specimen Height, d 3.10 mm

Neutral Axis,y 1.55 mm

Second Moment of Area, 1 62.06  mmd
Support Span, L 200.00 mm

overhang, L1 & L2 100.00 mm

Hanger Load, F 40.00 ]

Bending Moment, M 4000.00 Nmm

Strain Gauge a

peflection 1.64 mm

Strain using Material Properties 482.59
MStrain

Strain using peflection values 508.40 psStrain

The information will then repeat itself depending on how many test points have been
logged.
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HST40S — TWO DIMENSIONAL BENDING

SOFTWARE WINDOW — CHANNEL SPECIMEN ONLY

B HST40S 164 VI-1-0ENGY  Tabs

@2 HsTa0s

Experime Layout I

Two Dimensional Bending

value

Deflection Output

Hardware Image

/o usS

Strain Output Value

Software Title \

/

HDA200 | Onling

Specimen Material Steel N ‘

Plate Thickness, t
X Coordinate
Y Coordinate

Total Applied Load, W 0 o ! N

Theoretical Deflection 0 mm

0
0
0
0

Poissons ratio of Material 03 /
Side of Square Plate, A

Actual Deflection 0 mm \
\\
Bending Stress, fx 0 N/mn& N

Outputs

Theoretical Strain 0 uS
Actual Strain 0 uS
I Calcl j New l | | Tare l | | LOG ]

Data File ‘ N || Append

Control Buttons

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus

ensuring consistency in viewing between software and hardware.

Tabs: The experiment is presented on the tab labelled experiment. The tab
labelled Plate layout gives the dimension references. Pressing the tab will jump
between one screen and the other.
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The plate layout screen is shown below.

[iZ] HST40S_L64 V1-1-0 ENG.vi | = s 3oy

Experiment  Plate Layout l

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.

The inputs available are as follows:

- Specimen material: Choose the material for the specimen.

- Poissons Ratio: When the material is chosen, the poisons ratio changes
automatically.

- Side of square plate, A: Input the side length of the square plate in
millimetres.

- Plate thickness, t: Input the plate thickness in millimetres.

- X coordinate: Input the X coordinate of the strain gauge in millimetres.

- Y coordinate: Input the Y coordinate of the strain gauge in millimetres.

- Total Applied Load, W: Choose from the list of loads available in Newton’s.
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Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

- Theoretical Deflection, A: This is the theoretical deflection at the X and Y
coordinates, with units of millimetre.

- Actual Deflection, A: This is the actual dial gauge value from the hardware
for the X and Y coordinates chosen. It has the units of millimetres.

- Bending Stress, fx: At the coordinates chosen the theoretical bending stress
is given here. It has the units of Newton’s per millimetre squared.

- Theoretical Strain: This is the theoretical strain at the X and Y coordinates
chosen. This obviously has to be at the X and Y coordinates of the actual
strain gauges on the hardware. The units are microstrain (Jg).

- Actual Strain: This is the actual strain value from strain gauge on the harware
itself at the X and Y coordinates of the strain gauge chosen. It has units of
microstrain (He).

Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

- CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

- Tare: Pressing this button in ON-LINE mode will tare, zero the actual strain
gauge value.

- LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE mode, they can press this button and the key input and output
parameters will then be logged into the data file.

- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file. The current input parameters will then be added to the data file
chosen.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

NB: You will only be able to choose the New or Append options. You cannot
choose both at the same time. It is one or the other.

On the hardware image itself you will see that the deflection will appear above the
image and the strain will appear below the image. When in OFFLINE mode these
values will remain zero (0). When in ONLINE mode these values will be actual.
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OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE — CHANNEL SPECIMEN

1.
2.

Load the experiment software by double clicking the .exe files supplied.
Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

3. Select the experiment tab at the top of the software screen.

4. Choose steel at the material. The poisons ratio will change automatically.
5. Enter 600 in the side of square Plate, A input box.

6.
7
8
9.
1

Enter 3.25 in the plate thickness, t input box.

. Enter 220 in the X coordinate input box.
. Enter 220 in the Y coordinate input box.

Choose 90 from the Total Applied Load, W drop down list.

0.Press the CALC button with no data file tick boxes ticked. The screen should

appear as follows:

Specimen Material Steel T
Poissons ratio of Material 0.3
Side of Square Plate, A 600 mm
Plate Thickness, & 3.25 mm
% Coordinate 220 i
¥ Coordinate 220 iy
Total Applied Load, W a0 A M
Theoretical Deflection, & 0.27 rom
Actual Deflection, A 0 mnm
Bending Stress, fx 3.47 Wfram 2
Theoretical Strain 16.9 us
Actual Strain 0 us
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11.The complete screen should look like the following image:

3] HST405_L64 V1-1-0_ENGi — [ = [ S
e e

Experiment I Plate Layout I

" HST40S Two Dimensional Bending

roa2o0 [oRi |

Specimen Material Steel N ‘

Poissons ratio of Material 03
Side of Square Plate, A 0 mm
Plate Thickness, t 0 mm
X Coordinate 0 mm
Y Coordinate 0 mm
Total Applied Load, W 0 | n~
Theoretical Deflection 0 mm
Actual Deflection 0 mm
Bending Stress, fx 0 N/mm? l |
Theoretical Strain 0 uS |
Actual Strain 0 uS
0 usS
L0G

Data File ] New  [] Append

= == s - =

12.The theoretical deflection and strain and bending stress will be shown in the
relevant output boxes. Also note that the actual deflection and strain values
are greyed out. This is because you are in ‘OFFLINE’ mode.

13.Press the NEW button and then tick the Data File NEW box.

14.Press CALC.

15.You will then be shown the following window (the contents of this window
will vary depending on the experiment running) and prompted to create a
data file name in the location of your choice.

Select a data file to write. @E
Savejn g H5T9S v O%F -
Y ) Instruction Mznual
£ =0 H5T95 41 . aliases

MyRecent = [ HSTIS V1.exe
Documents | “$HSTIS_v1.ini

3

Deskiop
My Decuments
%
My Computer
Fiie name: v [ ok |
My Network Save as hype: Al Fies () oA
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16. Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and
location have been chosen then press OK.

17.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

File Edit Format View Help

01,/03/2010 09:24:41 A~
Poissons Ratio 0.30 =
Length of sSide, a 600.00 mm

Plate Thickness, t 3.25 mm

X Coordinate 220.00 mm

¥ Coordinate 220.00 mm

Total Applied Load 0.00 N

Bending Stress, fx 0.00 N,/ mm2

Theoretical peflection 0.00 mm

Theoretical strain 0.0 us

18.1f you wish to change the inputs then simply press the NEW button, change
the input parameter, press the data file APPEND button and then press CALC.
You will be given the data file to append to, choose this and then press ok.

19.The data file should now have the new data saved into it, AND added
(appended) to the existing data.

20.1n the OFFLINE mode the LOG button will be greyed out.

21.When finished with the software shut the software down.

22.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.
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HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Strain Strain 1 1
Strain Strain 2 2
Strain Strain 3 3
Strain Strain 4 4
Dial Gauge Dial gauge 1 28 0.01lmm
Dial Gauge Dial gauge 2 29 0.01mm
Dial Gauge Dial gauge 3 30 0.01mm

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

1. Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

-

.
[ HST405_L64_V1-1-0_ENG.vi oo e

Experiment ] Plate Layout

HST40S Two Dimensional Bending
HDA200  Online,

Specimen Material Steel hF !
0 mm
Poissons ratio of Material 03

é Side of Square Plate, A

Plate Thickness, t
X Coordinate
Y Coordinate

Total Applied Load, W 0 S I N

o o o o
o
=

Theoretical Deflection 0 mm
Actual Deflection 0 mm
Bending Stress, fx 0 N/mn?
Theoretical Strain 0 uS
Actual Strain 0 usS
0 uS

ICa!c‘ "}r~] I |Tare| |LGG l

Data File ‘ "] New || Append

no

In ‘ONLINE’ mode you will notice that the actual deflection and strain values

are no longer greyed out. These values will now start to change as they come

in from the HDA200.

3. Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with theoretical values.

4. If you wish to save the data into a NEW or existing data file then press NEW to

stop the software capturing data from the HDA200.

Tick the data file option required.

Press the CALC button and you will be prompted to create a new data file or

append to the existing file. Choose the option required.

The input parameters will then be saved to the data file.

Press the LOG button to store the actual values to the data file.

Should you change the hardware load to a new value and you wish to change

the software inputs then adjust the hardware, press NEW, adjust the software

inputs to be the same as the hardware, click the data file APPEND tick box

and then press CALC.

10.You can then continue to create new inputs and obtain new outputs depending
on how you set up the hardware and by following the procedure above.

11.The graph will be drawn automatically at each load position point, but you

must follow the load position points in turn otherwise the graph will appear

incorrect and the actual shear centre will not be correct.

oo

© o N
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DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for this experiment
when a new file has been created and the LOG button has been pressed:

The data is as follows:

B HST40S_9 test file_1_3_10_pji.txt - Notepad =13
File Edit Format Yiew Help

TZ)l/OB/ZOlO 09:24:41 ~
Poissons Ratio 0.30 =
Length of Side, a 600.00 mm
Plate Thickness, t 3.25 mm

X Coordinate 220.00 mm

¥ Coordinate 220.00 mm

Total Applied Load 0.00 N
Bending Stress, fx 0.00 M/mm2
Theoretical peflection 0.00 mm
Theoretical strain 0.0 us
Actual results

peflection -3.57 mm

strain -1430.0 Micro Strain

Actual results

peflection 0.00 mm

strain 0.0 Micro strain
01/03/2010 05:30:03

Poissons Ratio 0.30

Length of Side, a 600.00 mm
Plate Thickness, t 3.25 mm

X Coordinate 220.00 mm

Y Coordinate 220.00 mm

Total Applied Load 90.00 N
Bending Stress, fx 3.47 N/mm2
Theoretical peflection 0.27 mm
Theoretical strain 16.9 us
Actual results

peflection 0.36 mm

strain -1.0 Micro strain
01/03/2010 09:31:38

Poissons Ratio 0.30

Length of Side, a 600.00 mm —
Plate Thickness, t 3.25 mm

X Coordinate 220.00 mm

¥ Coordinate 220.00 mm

Total Applied Load 180.00 N
Bending Stress, fx 6.93 N/mm2
Theoretical peflection 0.53 mm
Theoretical strain 33.8 us
Actual results

peflection 0.60 mm

strain 1.0 Micro strain
01/03/2010 09:33:12

Poissons Ratio 0.30

Length of Side, a 600.00 mm
Plate Thickness, t 3.25 mm

X Coordinate 220.00 mm

¥ Coordinate 220.00 mm

Total Applied Load 270.00 N
Bending Stress, fx 10.40 N/mm2
Theoretical peflection 0.80 mm 7

The information will then repeat itself depending on how many test points have been

logged.
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HST42S — FORCES in a TRUSS (SECTIONS)

SOFTWARE WINDOW

HST425_L64_V1-1-0_ENG.vi

Truss (A and B |

18 10

Ul

Hardware Image

Software Title

v

I-" HST42S Forces in a Truss (Sections)

Output values

Control Buttons

Data File | [ MNew [ | Append | Calcl | MNew | | | Tare | ‘ | LOG | ‘
Strain Gauge Mumber  UDUL(FL} UOLL (F2} LOLL {F3} ULLL (F4) ULLE2 {F5)
Actual Strain, us 1] 0 0 OUtpUtS
Theoretical Strain, ps Q 0 0
Actual Force, M 4] 0 0 0 0
Theoretical Force, M [i] 0 0 0 0

Mode

Truss

Material
Young's Modulus, E
Truss Member width
Truss Member height

Truss Member csa

Applied Force at L3
Actual Applied Force

112 {FE} L1L2 (F7}

= RS o e
= Rl o= e

A =|

Acrylic

2500

0
0

Inputs

Outputs

LE212 (F8) U213 (P} L2143 (F10}

o o o | O

olalola

= RS = e

The detail of what is presented in the software window is highlighted in the above

image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus

ensuring consistency in viewing between software and hardware.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of

the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the

next parameter.

HSTS/E/02/026

Page 244 of 261




HSTS Structures Software Package Instruction Manual

The inputs available are as follows:

- Truss: choose which truss you wish to compare. Truss A and B are
selectable.

- Truss Material: This is fixed for acrylic only and cannot be changed.

- Young’s Modulus, E: this is fixed for the acrylic material only and cannot be
changed.

- Truss Member Width, w: This is the value of the horizontal width of each
member. Nominally this is 20mm. This value is entered via the keyboard of the
host computer.

- Truss Member Height, h: This is value of the vertical depth of each member.
Nominally this is 25mm. This value is entered via the keyboard of the host
computer.

- Truss Member Area: This is a calculated value of the nominal cross sectional
area of each truss member. It cannot be changed as it is a calculated value.

Outputs: These are theoretical values and actual values from the hardware
based on the input parameters chosen. This is where the end user can compare
actual results with theoretical.

The outputs available are as follows:

- Applied Force at L3: This is the value of the applied force being applied at
joint L3 on the hardware. It is enter by the end user via the keyboard. It can be
used when comparing actual with theoretical values. In OFFLINE mode this
value will appear on the hardware image near joint L3.

- Actual Applied Load at L3: This is the value of the applied force to the truss
at joint L3, from the actual hardware itself. This will only appear in ONLINE
mode, and this value will also appear on the hardware image in ONLINE mode
only.

Table underneath the hardware image:

- Actual Strain: This is the actual strain from the truss members via the
HDAZ200. In offline mode this value will be greyed out.

- Theoretical Strain: This is the theoretical strain from the truss members.

- Actual Force: This is the actual force value calculated from the actual strain
values form the hardware for the truss members.

- Theoretical Force: This is the theoretical force calculated from the theoretical
strain for the truss members.

Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

- CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.
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TARE: This button is only valid when running in ONLINE mode as when
pressed it zeroes (tares) the values from the hardware which are being used in
the software.

LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE running, they can press this button and the key input and
output parameters will then be logged into the data file.

Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file.

Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.

OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE

1.
2.

©ONOOAW

Load the experiment software by double clicking the .exe files supplied.
Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

Choose which truss you wish to test.

Enter 10 in the width, w input box.

Enter 25 in the height, h input box.

The truss member area will be calculated automatically

Enter 100 in the Applied Force, F input box.

Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:

Truss fut Ny ‘ |
Material Acrylic |
Young's Modulus, E 2500 - Nfmm?
Truss Member width 10 mm
Truss Member height 25 i
Truss Member csa 250 . mm?
Applied Force at L3 100 N
Actual Applied Force L3 0 N
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9. The complete screen should look like the following image:

Truss & Only I

( I HST42S Forces in a Truss (Sections) H I TEtCiH HDA 200, Qggﬂl
. EDUCATION

l | Truss | A g ‘
.
Material Acrylic
Young's Modulus, E 2500 fmm?
Truss Member width 10 mm
. Truss Member height 25 mm
Truss Member csa 250 mm?
Applied Force at L3 100 V]
100 M Actual Applied Force L3 1} N

DataFile | [ Mew [ #ppend | [cac | || l [ Tare | ‘ [ Los | l

Strain Gauge Mumber | UOUL(F1) | UoLL(F2) | LOL1(F3) |UILL(F4) |UUZ(F5) | UlL2(FE) | L1L2(F7) |uU2L2(Fe8) |U2L3(F9) | L2L3 (F10)
Actual Strain, us 0 0 1] 0 1} 0 0 0 0 i}

Theoretical Strain, us 0 0 0 1} 0 0 0 0 0 1}
Actual Force, N 0 0 0 0 0 1] 0 0 0 i}

Theoretical Force, M 1] 1] 0 1] 1] 1] 1] 0 1] a

10.The applied load value will be shown on the hardware image next to joint L3.
Also note that the actual applied load is greyed out. This is because you are in
‘OFFLINE’ mode.

11.Press NEW

12.Tick the Data File NEW box.

13.Press CALC.

14.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file
name in the location of your choice.

[&] Select a data file to write, _n-&J
Savein: |, HST195_V1_W7_18062012 - @7 mE-
= Mame : Date modified Type
el || H5T195 V1 _W7_18062012.aliases 18/06/2012 12:41 ALIASES F
EecentBlace: HST195_V1_W7_18062012 18/06/20121241  Applicatic
! 4 | HST195_V1_W7_18062012 18/06/2012 12:41 Configura
|| TextFile 15/08,2012 09:03 Text Docu
Desktop
II' Libraries
™
LY
Computer
I °
e
h 4 | 1 2
Metwork
File name: - QK
li Save as type: ’NI Files ("%} '] ’ Cancel |
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15.Either rename the default name of TextFile.txt or keep this default name. It's
up to you. Ensure the file extension of .txt remains. Once the filename and

location have been chosen then press OK.

16.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

o

| TextFile2 - Notepad

=

=

File Edit

Format View Help

20/08/2012

Roof

Young
Truss
Truss
Truss
Joint

Truss

10:00:30

s Modulus, E
Member width, w
Member Height, h
Member Area
of Applied Load

applied Load, P 200.00
Reaction at Ra 66.67
Reaction at Rb 133.33

Joint

Ul

2300
10.00
25.00
250. 00
L2

N

N

N

Theoretical Joint Deflect

ChfF=TTmMwHWw M me -

-133. 33
115.47
0.00

-133. 33
0.00

115.47
230.94
-266.67
0.00

230.94
-266.67

pstrain
HsTrain
MSTrain
MSTrain
HSTrain
HSTrain
HSTrain
HSTrain
pstrain
pstrain
psTrain

N,/ mm2
mm
mm
mm2

0.5248

fmim

17.1f you wish to change the inputs then simply press the NEW button, change
the input parameter, press the data file NEW button to clear it, press the data
file APPEND button and then press CALC. You will be given the data file to

append to, choose this and then press ok.

18.1n the OFFLINE mode the TARE button although live will not perform any
function. The LOG button will not be live and greyed out but the data can still
be stored by the use of the CALC button.

19. When finished with the software shut the software down.

20.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.
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HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200

Sensor/Transducer | Connector Channel

Number number
Strain Gauge 1 Strain 01 01
Strain Gauge 2 Strain 02 02
Strain Gauge 3 Strain 03 03
Strain Gauge 4 Strain 04 04
Strain Gauge 5 Strain 05 05
Strain Gauge 6 Strain 06 06
Strain Gauge 7 Strain 07 07
Strain Gauge 8 Strain 08 08
Strain Gauge 9 Strain 09 09
Strain Gauge 10 Strain 10 10
Force Force 1 17

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

1. Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

Truss & Only I

HST42S Forces in a Truss (Sections) H I TE C H HDA 200 Online,
EDUCATION
| Truss a = ‘{
.
IMaterial Acrylic
Young's Modulus, E 2500 M/mm?
Truss Member width 10 mm
) Truss Member height 25 mm
Truss Member csa 250 mm?
Applied Force at L3 100 ]
100 M Actual Applied Force L3 0 N
DataFile | [ | New [ | Append | Calc ‘ ‘ e ] l | Tare I l LOG I |
Strain Gauge Number UoUl (F1) | UoL1(F2) | LOL1(F3) | UIL1(F4) |U1UZ(FS) | UiL2(F6) | LiL2(F7) |U2L2 (F8) | U2L3(F9) |L2L3 (F10)
Actual Strain, uS 0 0 0 0 0 0 0 0 0 0
Theoretical Strain, ps 0 0 0 o 0 0 0 0 0 0
Actual Force, N 0 0 1] 1] 0 0 ] i] 0 0
Theoretical Force, M 1] 1] 0 1] 1] 1] 0 0 1] 1]

N

In ‘ONLINE’ mode you will notice that the actual applied load, deflection, force
and strains are not greyed out. These values will now start to change as they
come in from the HDA200.

3. The strains and applied load will not be zero. To zero these readings simply
press the TARE button. You may have to press it again if the reading does not
return to zero. The deflection values will not zero. These have to be zeroed on
the front of the dial gauge itself.

4. Load the hardware experiment to the same parameters as the input boxes.
You should then be able to compare the actual values with theoretical values.

5. If you wish to save the data into a NEW or existing data file then press NEW to
stop the software capturing data from the HDA200.

6. Tick the data file option required.

7. Press the CALC button and you will be prompted to create a new data file or
append to the existing file. Choose the option required.

8. The current theoretical input and output values will then be saved to the data
file.

9. Press the LOG button to store the actual values to the data file.

10. Should you change the hardware load to a new value and you wish to change
the software inputs then adjust the hardware, press NEW, adjust the software
inputs to be the same as the hardware, click the data file APPEND tick box
and then press CALC.

11.You can then continue to create new inputs and obtain new outputs depending

on how you set up the hardware and by following the procedure above.
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DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for this experiment
when a new file has been created and the LOG button has been pressed:

"J| TextFile - Notepad EENEE
Eile Edit Format Yiew Help

5/08/2012 08:31:05 -
Roof Truss

Young's Modulus, E 2500 N,/ mm2

Truss Member width, w 10.00 mm
Truss Member Height, h 25.00 mm
Truss Member Area 250,00 mm2
Joint of Applied Load L2
applied Load, P 20.00 N

Reaction at Ra 6.67 N

Reaction at rRb 13,33 N

Joint Ul

Theoretical Joint Deflect 0.0525 mm

-13.33 pstrain
11.55  pstrain

m

0. 00 pstrain
-13.33 pstrain
0.00 pstrain

11.55 pstrain

23.09  pstrain

-26.67 pstrain

0.00 pstrain

23.09  pstrain

-26.67 pstrain
ctual results

GETTMWREFAEMNEEOETMAWREMADERME

0.00 pstrain

0.00 pstrain

0. 00 pstrain

-1.00  pstrain

0.00 pstrain

0. 00 pstrain

0.00 pstrain

0.00 pstrain

0. 00 pstrain

0.00 pstrain

0.00 pstrain
Actual aplied Load, P -21.20 N
Actual Joint peflection 0.863 mm

Actual results

-1.00 pstrain
-2.00 pstrain
-2.00  pstrain
-2.00 pstrain
-2.00 pstrain
-2.00  pstrain
-2.00 pstrain
-2.00 pstrain
-2.00  pstrain
-3.00 pstrain -

ETmMwWEL ™ me

A

b

The information will then repeat itself depending on how many test points have been
logged.
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HST45S — BUCKLING of STRUTS

SOFTWARE WINDOW

HST455_L64

Graph Tab

Experiment | Graph/

@2 HsT455  Buckiing of Struts

—

Hardware Image

-ah 0 mm

Outputs

Applied Load, N

Software Title

End Condition
Specimen Material
Youngs Modulus, E
Specimen Width, b
Specimen Height, d

Strut Length, L

Specimen | Value

Buckling Load, Pe

1
0.5

E=R|Eel 5
Mode
Free/Free vl HDAU
Steel \_!
207000 MN/mm -
] mm
0
o Inputs
0 mm
MaM M

1
1 15 2 25 3 35 4
Deflection, mm

| Calcl | [N ew | ‘ |Tare I

[LoG | ‘ Data File New

Control Buttons

In either mode the details of what is presented in the software window is the
same. These are highlighted in the above image and detailed as follows:

Hardware image: This is a true representation of the actual hardware thus

ensuring consistency in viewing between software and hardware.

Graph Tab: This allows a larger version of the captured graph to be displayed.

Software Title: The title and number of the software.

Mode: This highlights which mode the software is in, i.e. OFFLINE or ONLINE.

Inputs: These boxes allow the end user to input values for the specific
parameters listed. The blue boxes on the left hand column show the description of
the input and the right hand column blue boxes show the units for these
parameters. The central column is where the value is input via the keyboard. It is
possible to press the TAB button on the keyboard and the cursor will jump to the
next parameter.

HSTS/E/02/026

Page 252 of 261



HSTS Structures Software Package Instruction Manual

The inputs available are as follows:

- End condition: Choose the end condition applied to the strut specimen.
Choices are Free/Free, Fixed/Free and Fixed/Fixed.

- Specimen material: Choose the specimen material.

- Young’s Modulus, E: This changes automatically with the material choice.

- Specimen Width, b: Enter the specimen width in millimetres.

- Specimen Height, d: Enter the specimen height in millimetres.

- Strut Length: Enter the length of the strut specimen being tested.

- Specimen | value: Calculated value based on the width and height of the
material entered.

- Buckling Load, Pe: Calculated automatically.

Outputs: These are actual values from the hardware. The end user can use
these values to log them into the data file and plot a graph, thus observing the
buckling load and comparing it with the theoretical value.

The outputs available are as follows:

- Deflection: This is the actual deflection from the hardware dial gauge
- Applied Force: This is the actual applied force from the hardware.

Control buttons: these buttons give the end user a choice of what to do with the
software and the values presented on the screen. They are described in more
detail as follows:

- CALC: When the inputs have been set, pressing this button will calculate the
theoretical outputs.

- NEW: When this button is pressed it stops background processes and allows
any of the inputs to be adjusted and then recalculated. You will have to wait a
short time for the background processing to finish. When finished the CALC
button becomes live and the NEW button becomes inactive.

- LOG: When the end user wishes to record ACTUAL data from the software
during ONLINE running, they can press this button and the key input and
output parameters will then be logged into the data file.

- Data File NEW: This tick box is used when the end user wishes to store the
input and output data to a brand new file on the host computer. When this is
ticked and the CALC button pressed you will be prompted to create a new
data file. You can only choose this button or the append button, not both.

- Data file APPEND: If a data file has already been created then ticking this box
will allow data to be added to this file rather than having to create a new file.
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OPERATING THE SOFTWARE

The following procedure outlines the steps required to operate the software and to
obtain outputs for the inputs chosen. It is one of many variations that could be
followed.

It assumes that the end user has set up the HDA200 (if necessary) and installed the
software correctly and all inputs are being undertaken using the keyboard of the host
computer.

OFFLINE MODE

1.
2.

©NOOAW

Load the experiment software by double clicking the .exe files supplied.
Choose ‘NO’ when the pop up window appears asking if the HDA200 is
connected.

Select the end condition as Free/Free.

Select the specimen material. The E value will change automatically.

Enter 25.08 in the specimen width input box.

Enter 1.64 in the specimen height input box.

Enter 500 in the strut length input box.

Press the CALC button with no data file tick boxes ticked. The screen should
appear as follows:

End Condition Free/Free < |
Specimen Material Steel O
Youngs Modulus, E 207000 M/mm
Specimen Width, b 25.08 mm
Specimen Height, d 1.64 mn
Strut Length, L 500 mm 4
Specimen | Yalue 9,22 mn
Buckling Load, PE 75.34 )

You will notice that the specimen | value and the buckling load, Pe will be filled in.

9.

By varying the input parameters and end conditions the user can obtain
theoretical PE values for a wide variety of conditions.

10.Press the NEW button
11.Tick the Data File NEW box.
12.Press CALC.
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13.You will then be shown the following window (the contents of this window will
vary depending on the experiment running) and prompted to create a data file

name in the location of your choice.
Select a data file to write. @E

Savein . HSTSS v O3 -
N ) Instruction Manual
‘, = HET95 1 . alizses
MyRecent  [HSTIS Vi.exe
Documents “HHSTIS_VL.ini
Deskiop
My Decuments
;
My Computer
G-.J Fie name: # [ o< ]
My Network.  Save as hype: Al Fies (*7) v

14.Either rename the default name of TextFile.txt or keep this default name. Its up
to you. Ensure the file extension of .txt remains. Once the filename and
location have been chosen then press OK.

15.The input and output data will now be saved in the data file created. To prove
this open the text file in NOTEPAD that you have just created from its location
and check the contents. It should look similar to the image below.

I Pinned_Pinned_500mm_offline_22-6-11.1x... [= |[B][X]
File Edit Format Yiew Help

E2 02011 11:16:4%

End Condition Free / Free
Specimen Material Steel
voungs Modulus 207000, 00
Specimen width 25.08  mm
Specimen Height 1.64 mm
strut Length 500,00 mmd
specimen 1 wvalue 8,22
Buck1ling Load 75.34 M
22/06/2011 11:18:29

End Condition Fixed / Fixed
Specimen Material stee]
voungs Modulus 207000, 00
Specimen width 25.08  mm
specimen Height 1.64 mm
strut Length S500.00 mmd
Specimen T wvalue G, 22
Buckling Load  301.35 N
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16.1f you wish to change the inputs then simply press the NEW button, change
the input parameter, press the data file APPEND button and then press CALC.
You will be given the data file to append to, choose this and then press ok.

17.The data file should now have the new data saved into it, AND added
(appended) to the existing data.

18.1In the OFFLINE mode the LOG button will be greyed out.

19.When finished with the software shut the software down.

20.You can continue to adjust the inputs and see what outputs are obtained by
following the same process above.
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HDA200 CHANNEL SETTINGS and CONNECTIONS

Prior to running this experiment software in ONLINE mode with the HDA200 you will
have to make sure that the correct experiment hardware sensors/transducers are
connected to the HDA200 and the correct channels are being displayed by the
HDAZ200. Refer to the HDA200 instruction manual and use the following table as a
reference also:

HDA200 HDA200
Sensor/Transducer Connector Channel Resolution
Number number
Load Cell Force 1 17
Gauge Dial gauge 1 28 0.01mm

Run the HDA200 in LOCAL mode to check that the above channels only are being
displayed. This will then ensure that the software collects the right data from the right
channels.

NB: If the dial gauges (if used) are connected but not turned on then the software
and HDA200 will not display the dial gauge values and the software and HDA200
screens will wait until they are turned on. Ensure the dial gauges are turned on when
running the experiment and software.

If the above channels are not set correctly then you will have to enter the
configuration of the HDA200 which will require reading and following the HDA200
instruction manual.
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ONLINE MODE

1. Repeat the input parameters from the OFFLINE mode procedure above, press
the CALC button and the software window should look like the image below:

I HST455_V2.vi

Experiment ] Graph I

HST455 Buckling of Struts H I TE C‘H HDA 200

EDUCATION

 Onling.|
End Condition FreefFree =~
Specimen Material Steel T
Youngs Modulus, E 207000 /ram
Specimen Width, b 25.08 mm
Specimen Height, d 1.64 mm
Strut Length, L 500 mm 4
Specimen | Value 9,22 mm
Buckling Load, PE 75.34 N

20—
17.57
15+

- 12,5+
10+

M

7.5+

Applied Load

5_
2.5+
0_
2.5 1 ! 1 I [ 1 I 1 I 1 1

1
2 -15 -1 05 0 05 1 15 2 25 3 35 4
Deflection, mm

2 l New! l Tare I ' LOG l I Data File [] mew ["] Append

2. Load the hardware experiment as per a procedure within the HST45
instruction manual.

3. If you wish to save the data into a NEW or existing data file then press NEW to
stop the software capturing data from the HDA200.

4. Tick the data file option required.

5. Press the CALC button and you will be prompted to create a new data file or

append to the existing file. Choose the option required.

The input parameters will then be saved to the data file.

Press the LOG button to store the actual values to the data file.

A graph will start to be created as you run through the test. A data point is

created on the graph each time the LOG button is pressed.

9. A larger version of the graph is created and can be viewed if the Graph tab is
pressed.

© N
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10.An example of a graph created during online mode is as follows:

I HST455_V2.vi

Experiment I Graph I

\/) HST45S Buckling of Struts

HIFTECHIES
EDUCATION
| oniine,|

End Condition FreefFree =~
Specimen Material Steel
Youngs Modulus, E 207000 /ram
Specimen Width, b 25.08 mm
Specimen Height, d 1.64 mm
Strut Length, L 500 mm 4
Specimen | Value 9,22 mm
Buckling Load, PE 75.3¢4 N

Deflection, mm

| Cal ‘ [ new | l [ Tare | ‘ [ Los | I Data File New [ ] Append
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DATA FILE CONTENTS

The data file created contains information that is useful in allowing the end user to
further manipulate the data in a spreadsheet software.

The image below shows the typical data at the start of the data file for this experiment
when a new file has been created and the LOG button has been pressed at each
load position increment:

The data is as follows:

I Pinned_Pinned_500mm_offline_22-6-11.1x... [= |[B][X]

File Edit Faormat  Yiew Help

B2 06,2011 11:16:45

End Condition Free / Free

specimen Material steel

Youngs ModuTus 207000, 00 It
Specimen width 25.08  mm

Specimen Height 1.64 mm

strut Length 500,00 mmd

specimen T value 9,22 mm
Buckling Load  75.34 M

22,/06/2011 11:18:2%9

End Condition Fixed / Fixed
Specimen Material Steel

voungs Modulus 207000, 00 I/t
Specimen width 25.08  mm

Specimen Height 1.64 mm

strut Length 500,00 mmd

specimen 1 wvalue 8,22 mm
Buck1ling Load 301.35 WM

The information will then repeat itself depending on how many test points have been
logged.
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CONTACT DETAILS

Address:
P.A.Hilton Ltd
King’s Somborne
Stockbridge
Hampshire, SO20 6PX, United Kingdom

Telephone:
+44 (0) 1794 388382

Fax:
+44 (0) 1794 388129

Web Sites:
http://www.hi-techedu.com/ or http://www.p-a-hilton.co.uk
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