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Summary

Whilst reference is made in this report to marketing issues, the reader is directed to
the separate Market Research in Scotland Report, and to the Finnish and
Norwegian projects which also involve an element of Marketing.

This sub-project turned out to be the biggest area of work, with a number of the
ideas and issues raised in the initial discussions were developed within the remits
of other research projects.

The existing established market for roundpole informal structures in Finland was
acknowledged, with much lesser activity in Scotland and Norway. It was felt that
the design opportunities were infinite and that use of roundpole in these
circumstances would be best encouraged by a study of the jointing systems
associated with TICS structures. To this end the JICS project was set up and
subsequently formed the core of this investigation.
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1. Introduction
Roundpole is often viewed as a "rustic" material and is therefore associated with temporary construction
contexts.  This project seeks to pursue this presumption.

Aware of an established and fairly traditional market for roundpole structures in parts of the Northern
Periphery, though to a lesser extent in Scotland, the key aim of the project was to identify outstanding
opportunities for the use of roundpole for Tourist and Informal Constructions in the participating regions.

Within this, the original objectives were conceived as:
to brainstorm a range of opportunities for the use of roundpole in tourist and informal constructions.
to draw up a short list of the most viable ideas.

to design prototype design proposals from the short list.
to calculate the costs and work out production methods for the various designs.

to investigate the market for the selected products.

The project is the focal sub-project within the whole range of projects.
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2. Initi al Design Development
The initial project brainstorming highlighted a number of project types. These included:
Huts, Bridges, Bike Sheds, Latrines, Barbecues, Street Furniture, Play Equipment.

For interest, a number of the initial sketches are reproduced below. These are not intended to be
comprehensive - indeed the range of opportunities in design is enormous.

Fig. TICS 1 Sketches for roundpole tourist structures
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3. Diversification of Research Efforts

A number of the ideas and issues raised in these initial discussions were developed within the remits of
other Research projects. For example, a significant aspect of discussions of informal rural tourist structures
centred on their impermanence or temporary nature. This was determined by the group to be an expected
life of 15 years. A major part of this temporary nature involved the nature of the foundations. These are
documented under the LIFE - Low Impact Foundations Study.

Linked at an early stage to the low impact foundation discussions, was a dialogue about simple suspended
floors for temporary structures. The use of a suspended floor means that the solum of the building need not
be worked in any other way than to be cleared of plant growth. The sketch on the title page illustrates such a
proposal. Interest in the separate nature of these floor panels developed into the COCE - Composite
Construction Elements project, which is documented elsewhere.

Generic and simple building types and structures were frequently posited as economically appropriate for
tourist or informal buildings. Much of the momentum of these discussions was subsequently developed
within the remit of the INFRA - Industrial Frame Structures project, which whilst dealing specifically with
portal frame structures for industrial or semi-industrial usage can nevertheless be applicable to the sort of
structures commonly envisaged for informal construction.

4. Marketing Opportunities

The key aim of the project was to identify outstanding opportunities for the use of roundpole for Tourist and
Informal Constructions in the participating regions.

There is an existing established market for a variety of tourist structures in Finland. Some of the work done
by the other sub-projects makes reference to this, but it was thought appropriate to look separately at the
marketing issues facing the uptake of roundpole technology in each respective country involved in the
research. Thus the marketing aspects of the Finnish and Norwegian sub-projects are dealt with in their
respective sections.

The Scottish situation was deemed to be noticeably less developed, with little awareness of the potential for
roundpole construction. Significantly, it is in tourist and informal structures that this lack of awareness is least
likely to be a hindrance for, as has already been mentioned, the perceived `rustic' nature of roundpoles
renders them perhaps culturally acceptable in a way that is not yet the case elsewhere.
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5. JICS Joints in Informal Structures

With the diversification of research effort into other projects, and the recognition that there are already many
organisations with their own Roundpole designs in Scotland - including Charles Gulland and the designs
produced by volunteer groups such as the SCP and by the Forestry Commission,  it was thought appropriate
to focus much of the rest of the study on the joints which aid design rather than on more product design and
development.

This decision was further based on the fact that the likely builders of these projects will be voluntary sector
and largely informal in nature. These groups may or may not be employing a Structural Engineer, but the
information would be valuable to either type, and would serve as guidance to an engineer who may not be
aware of the wealth of possible jointing techniques available.

It was therefore agreed that the target expertise would be the  jointing rather than the total artifact since this
would require precision engineering where the rest could be self built.

The jointing techniques and details have been developed and are presented in a schematic format on the
following pages to fit in with the Roundpole Products Catalogue on the website.
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General
Common Techniques

The non-foundation connections presented here have
been divided into two types. The first are `In-Line' types,
where the poles are joined along the same theoretical
central axis. The second are `Adjacent' types which are
joined as they pass each other.

Certain characteristics or techniques are common to all or
most of the connection systems shown, and can be
applied to some or all of those systems with some benefit.
For ease of comparison, these have been considered
separately.

It should be remembered that one of the greatest
strengths of roundpole is the fact that it has not been
subject to  energy intensive machining processes and
thus boasts an environmental advantage over squared
lumber. Each of the processes described on the right
mitigate to some extent against this advantage, but may in
some conditions make the use of roundpole acceptable or
possible where it may not otherwise have been.

Fig. TICS 2
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General
In Line Connections
Bolted Flitch Plate

The bolted fitch plate bypasses the irregularity and taper
problems of roundpole by making all connections via a
central plate which can than be accurately positioned and
engineered.

Many variations on this type exist - the rigidity of the
connection depending entirely on the thickness and
strength of the flitch plate itself. This is usually steel but
plastic and plywood have also been used.

This system gives simple and tidy connection details - the
actual ends of poles can be finished in any way the
designer chooses, relatively easily engineered and with
connections to other elements such as bracing cables or
steel sub-structure easily taken off the connection plates
(if steel).

The flitch plates require a separate process of
construction and usually need to be galvanised. The poles
have to be fairly carefully prepared to take the plates
accurately. The advantage of this system over the system
described on page 12  is that of stiffness, while the fewer
timber to steel connections place considerably more
stress on those individual points. As with all pole
connection details, it is better to relieve stresses through
the design and layout of poles, rather than rely on the
inherent strengths of each connection.

Various different ways of detailing are shown opposite.

Fig. TICS 3
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General
In Line Connection

Epoxy / Rebar Joints - Hooke Park

This connection detail was developed by Buro Happold for
Westminster Lodge at Hooke Park, based on joints used to
connect wooden blades to a central hub. The detail takes
advantage of the ability of roundpole to operate well in tension
due to the continuity of its fibres.

A stepped hole is made in the abutting pole, in this way the end
grain is exposed and the epoxy which is used to fill the gap is able
to penetrate the hollows of the wood grain, transferring tensile
stress over a wider area. Cellulose fibre is added to the epoxy as
a filler and to bring the modulus of the epoxy closer to that of the
timber, further reducing stress concentration. A rod is placed
inside to take the tension forces.

This is a fairly engineered version of what can be much simpler
"tight fit and glue" solutions to pole connection, some involve
dowels or rods inserted. There are many variations on this theme.

This is the simplest type of connection in roundpole, but is also
the least readily engineered and thus likely to gain official
recognition.

These connections do however use environmentally damaging
epoxy resins, and are usually messy connections, unless great
care is taken. See also EGLU project.

Fig. TICS 4
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General
In Line Connections

Wrapover Plate

This connection detail was developed by JPM Parry Associates
using a thin (up to 1mm thick) metal sheet which is cut to size,
wrapped over the joint and nailed into the timber elements.

Designed primarily for developing world scenarios (shanty town
upgrading) this system is best suited to the production of cheap
and easily constructed roundpole trusses where poles are held
in place while the sheets are fitted and nailed into the timber.

In non-engineering situations this system will deliver extremely
cheap, easily constructed elements without the risks of splitting
the ends of poles, with only basic accuracy and workmanship
required.

Such connections however would be difficult to engineer with
any certainty and are often unlikely to be acceptable
aesthetically.

Fig. TICS 5
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General
In Line Connections

LPSA System by Emir Ltd.
Tel: 01745 855181

The LPSA (Light Prestressed Segmented Arch) System by Emir
Ltd. in Wales takes advantage of a number of the strengths of
roundpole construction, and overcomes a number of the
potential weaknesses to give an ` engineerable' system with a
simple slide fit connection at each point of contact.

The slide fit obviates the need for any machining or gluing of the
poles, the strength of the connection is made by tensioning the
whole section with cable. The poles are simply cut to length and
slotted in. The use of short lengths overcomes the problems
associated with taper.

Advantages of this system include the ease of jointing, no risks
associated with splitting, quantifiable structural strength, use of
short lengths and ease of disconnection and re-connection of
elements.

Disadvantages centre around the use of the fairly involved steel
connection pieces and efforts related to tensioning and
connections to base plates. The ratio of steel to roundpole is
quite high compared to other techniques.

F
ig. TICS
6



TICS - Tourist and Informal Structures

Gaia Architects    -   www.gaiagroup.org 11

General
In-Line Connections

Strapped Connections

Similar in some ways to the use of wrapover plates, the use of
(usually) steel straps differs largely in that they can often be
manually tightened and they can be notched and fed through
holes.

The difference allows strapped connections to be much tighter
than wrapover plate connections, although there are fewer
points of connection and thus greater stresses in the joint
generally. The capacity to be notched, for example at angles to
the tensile forces, can also impart an element of stiffness but
this is not of significant value.

Strapped connections have limited use since they can only offer
resistance to tensile forces and give little rigidity save that
afforded by the closeness and tightness of the connections
between the timber.  They are only really useful in single plane
applications, but unlike other in-line techniques, can also be
used to good effect in certain adjacent construction situations.

Fig. TICS
7
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General
In Line Connections

Nailed Flitch Plate by BRE, UK

The nailed flitch plate, like the bolted flitch plat, bypasses the
irregularity and taper problems of roundpole by making all
connections via a central plate.

Like the thicker, bolted flitch plate, a sawcut is first made in the
poles and the plate slotted in. A disadvantage of this system is
the relative lack of stiffness in this connection, but it has the
advantage of utilising a larger number of smaller timber to metal
connection (nails hammered through the plate) distributing
stress more evenly throughout the connection. This system also
has the advantage of not needing holes accurately pre-drilled in
the plate.

Like the wrapover plate, the system lends itself well to the
production of cheap, easily constructed trusses, particularly as
the stiffness of trusses is to be found in the disposition of struts,
not the rigidity of connections.

The process requires little preparation and is easy to execute
with almost entirely conventional tools.

Lack of stiffness is one disadvantage, though larger plates will
give better results, although this will only exacerbate the
problem of aesthetics, which will play a role in the final choice of
technique adopted in each case.

Fig. TICS
8
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General
In-Line Connections

Carpentry / Joinery Techniques

In the main, these techniques have not been transferred to
roundpole structures except in the USA where a tradition of fine
craftsmanship persists, even for large scale carpentry.

The cost of hand craft work in most developed world
applications, the drive to find inexpensive semi-industrialised
solutions in developing nation situations and the added
complexity of creating neat and accurate joints in an essentially
irregular material has meant a dearth of examples of this type of
construction.

Nonetheless, there are occasional examples, and certainly at a
simple level, such connections have and can be used to some
benefit, particularly where the financial or environmental cost of
additional materials such as steel is considered unwelcome.

Fig. TICS
9
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General
Adjacent Connections

Bolted / Dowelled Connections

This is one of the most common means of connecting poles and
there are thus many variations on a similar theme. Wooden
dowels and steel are usually employed and though they act
slightly differently, they can in principal be considered in the
same way, in terms of the type of connection they create.

Dowels have the advantage of forming timber to timber friction
connections which are inherently stronger, though they
themselves are not as strong and usually need to be prevented
from slipping out by means of wedges or cheek nails etc.

Forces are not transferred as efficiently between timber and
metal, but bolts are considerably stronger and can be used with
washers and toothed or spiked connectors to pull the poles
tightly against one another.

Fig. TICS
10
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General
Adjacent Connections
Lashed Connections

Lashing of poles was probably the earliest form of connection.
Certain cord materials can be used wet and will shrink upon
drying to form very tight connections, but in general this
technique has been superseded by metal wire or straps which
can be mechanically tightened.

As with in-line connections, the use of lashing is limited to the
resistance of tensile forces, but it is entirely possible to design
pole layouts such that these are the only forces such
connections need to resist and thus this technique could be
used in many more situations than is currently considered.

This technique can be usefully employed in combination with
others, but is capable of connecting timbers with no other
involvement. A wire lacing tool was developed by the University
of Delft which incrementally tightens (by twisting) the 4mm
galvanised wire used to form very tight connections.

This technique is especially useful if using smaller diameter
timbers where nailed or bolted joints would split the timber and
cannot be considered.

Fig. TICS
11


