OBVIS
On this occasion we are offering a 2 day event. Day one is a
formal course. Day 2 is one of a regular series of Archie
Seminars. If you book for both, you are welcome to join Bill
for dinner at the end of day one.

Arch Bridge Assessment
One Day Course + Archie Seminar
Mespil Hotel Dublin
15th & 16th March 2011

Course Programme (Course Fee £300)
9.30
10.00
10.45
11.00
12.00
13.00
14.00

15.30
15.45
16.15
17.00
18.30

Coffee and Registration
Construction of masonry bridges
Coffee and discussion
Introduction to arch behaviour
Inspection for assessment
Measurement
Faults
Lunch
Assessment of Arches and Viaducts
MEXE
Other Methods
The Influence of Distribution
Skew Bridges
Tea and discussion
Using Archie-M
Extending Archie-M
Discussion and close
Dinner and discussion

Seminar Programme (Seminar fee £100)
9.30
10.00
11.00
11.30

Coffee and Registration
Why do bridges behave better than we expect
Coffee and Discussion
A complex arching structure, analysis and behaviour.

12.30
13.00
14.00
15.30
16.00

Version 2.4.1 and plans for version 3.
Lunch
User led discussion
Tea and discussion
Depart

Skew Arches
There is perhaps more nonsense talked about skew bridges than any other
form. Creedy Bridge in Exeter (top) is skew and has piers that have no
rotational stiffness in plan. Thus it must span in the skew direction.
This was well understood by 19th Century engineers but forgotten in the
2oth Century. Some builders, particularly William Froude (later famous for
work on hydraulic modelling) actually used tapered voussoirs so that the
joints were at right angles to the skew plane at every point on the intrados.
The skew bridge (below) has a skew angle of 63 degrees and despite having
distorted a little from its basic semi-circular profile has functioned adequately
for nearly 200 years.

Arch bridge assessment is not a black art but it does require a level of
understanding. Engineers today have typically had no education about arches
before embarking on inspection and assessment. They approach the task
tentatively. At inspection they often miss important details and record
measurements which prove inadequate to the task. In analysis they expect a
computer program to deliver a complete solution, and that is not possible.

The Lecturer
Bill Harvey has studied and worked on arch
bridges for over 30 years. He has tested bridges
at full scale and as models. He has built analytical
tools from Archie-M to complex spreadsheet
models. He has analysed bridge elements with
everything from hand calculation to complex
finite element models. Since 2000 he has worked
as a consultant to clients including Network Rail,
The International Railway Federation, Arup, Mott
Macdonald etc. He also has a 40 year track
record as a teacher.
For over 25 years, Bill has provided support to
users of the Archie porogram. He has discussed
assessments with senior engineers and raw
graduates and there few errors and
missunderstandings he has not seen and dealt
with. You will find no-one better to teach the
basis of Masonry bridge behaviour.

Book at

http://shop1.actinicexpress.co.uk/shops/BillHarveyAssociatesLtd/index.php

Sign up for the Archie Newsletter at:
Visit http://www.billharvey.typepad.com/archie_m

The Course

Archie-M, by OBVIS Ltd

The course is based on Bill’s understanding of what is needed in day to day
inspection and assessment of bridges. It is designed to provide an overview
that will allow engineers to tackle bridge inspection and assessment with well
founded confidence. They will deliver reports that provide clients with sound
information.
We will begin with a look at how masonry bridges were designed and built.
This will give an understanding of the complex interactions between the
various parts and the necessary conservatism that can be ensured by
appropriately including or ignoring elements of the structure.
That will be followed by a session on the behaviour of arches. We will cover
the ground from Robert Hooke and his initial insight in 1675 through Barlow
in 1846, Castigliano in the late 19th Century, and Pippard, Davey, Chettoe and
Henderson in the first half of the 20th. We will consider Heyman’s view of
the plastic theorems and their application to arches. Finally we will look at the
way all this misses the behaviour of real bridges by ignoring the interactions
involved. Neglecting them is fine if we first decide what their effect might be
and confirm that we are safe to do so.
We will spend some time considering the way masonry bridges deteriorate
with time.

Venice

This shallow bridge across the grand canal in venice exhibits a tapered joint at
the springing where the arch has settled and/or spread slightly.

There are many “analyses” of arches, some of which aren’t analyses at all and
others which, while considering the arch in detail, fail to take any account of
the behaviour of other parts of the bridge. Analysis will be introduced using
Archie, but other tools will be discussed. The way these tools fit with our
understanding of arch behaviour will be described in some detail.

Now in its 26th year of development, Archie-M remains by far the most
popular tool for arch assessment in the UK. It’s strength lies in speed and
simplicity, with easily understandable input and output. It is certainly quicker
to use than MEXE and tells you much more about potential behaviour.
Archie-M is supported by Bill Harvey who is always available to users by
email (preferred) or telephone (+447879 425884 or bill@obvis.com).
The latest version is 2.4.1. It can be downloaded as a fully functional
evaluation program from:
http://billharvey.typepad.com/archie_m/
scroll down to the “New Version” item.
or (soon) from http://www.obvis.com
We are considering offering short term commercial access to the program.
Feedback on this idea would be welcome to bill@obvis.com. The likely charge
would be around £150 for a month of use.

Bill Harvey Associates Ltd

Llanelltyd Bridge
Is in mid Wales near Dolgellau. It was bypassed, probably in the 1970s and
now carries only pedestrians. However, the distortion, occasioned by the
movement of foundations, is substantial. In this case, it would be necessary to
use the deformed shape in analysis. Measuring it, and inputting it, though, is
singularly difficult.
Sign up for Bill’s Newsletter to get more details. email Philip@obvis.com with
a copy to bill@obvis.com

is the channel through which Bill offers consultancy, training and
instrumentation.
You can find out more about his work at
http://sites.google.com/site/billharveyengineering/home
and at
http://billharvey.typepad.com

