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Abstract  

 

This research project is an investigation into the aesthetics and 

craft of traditional timber join ting techniques. It is an endeavour to 

grasp the essence of the timber joint and the craft by which it is 

produced and to develop it architecturally in the form of a pavilion 

for the general public in a national park. 

Traditional timber jointing techniques were productions of culture; 

wrote learned, copied, and gradually refined over time. They have 

been widely used both structurally and decoratively and 

predominantly carry a high sense of craftsmanship and 

romanticism. Due to the need for highly skilled craftsmen and a 

rather time consuming production method this process has become 

largely attenuated through time. Nowadays, buildings with finely 

detailed timber joints are very rare because of the high cost 

involved in terms of time and labour; there are much quicker 

production methods that are generally more favoured. 

This thesis will explore the joint and discuss the merits of the 

discourse with craft in the wider context and considers the 

relevance of this, not just as a way of tradition. This will be 

outworked through the synthesise of this methodology with a 

design for a timber pavilion that translates some of the concepts of 

jointing that Mies van der Rohe used in the Farnsworth House with 

steel. An investigation of different joints through physically crafting 

them is a fundamental aspect of this process. 

The performance of the outcome can be marked by a successful 

integration of craft into the architectural design, which conveys the 

attitude of thoughtful correspondence between craft and design. 

Moreover, it completes the narrative of architecture as an 

edificatory process. 
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The joint is the beginning of ornament 
And that must be distinguished from 
decoration which is simply applied. 

Ornament is the adoration of the joint. 
 

-Louis Kahn 
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1.0 Introduction  
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1.1 Overview  

Architecture is a vehicle that facilitates human function and needs. 

Whether it be working, playing, learning, meeting physical needs 

such as shelter and warmth, or emotional and spiritual needs like a 

place to retreat, think, imagine, grow & develop, and relate with 

others. It also serves as a narrative of how we live both past and 

present; the way we design; and the way we build as a response to 

situation and requirements. The narrative is not only the story 

behind the architecture; how it was constructed, by whom and 

under what defining context, but also the connections that it creates 

in and to humanity through aesthetic and emotional appeal and the 

captivation of the mind and even the spirit. Whether the building is 

large or small, important to many or few, architecturally designed 

or not, ordinary or unique, it is architecture. This is not to say that 

all buildings therefore are worthy to be studied and written in the 

annals of history, but rather that buildings are simply a production 

of the creativity of human culture as a result of the process of 

dwelling and defines us individually and collectively. 

  

 

 

Essentially, a building is the sum of a number of elements brought 

together and joined in a cohesive and deliberate way with 

particular intentions. The binding together of these elements is just 

as important architecturally as the building as a whole. Emmitt 

states, in the book Principles of Architectural Detailing, that ȰÔÈÅ 

detail is all-important in ensuring high-quality buildings. Indeed, 

common sense would seem to suggest that the place and meaning 

of architectural details is paramount, for without the details there 

would be no building.ȱ1 It is perhaps obvious that the detail (joint) 

plays a vital role in the architectural design of the building as a 

whole, so the intention of this research project is an investigation 

into the types and uses of construction jointing methods, of 

particularly timber construction, in an endeavour to express and 

exploit the properties of the joint and develop a language that can 

be applied throughout an architectural project from the individual 

parts to the whole.  

                                                             

1 Stephen Emmitt, Principles of Architectural Detailing (Blackwell: Oxford, 2004), 3. 
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1.1 Objectives  

The main objective is to gain an in depth tectonic understanding of 

various jointing methods of timber construction; of the process of 

realisation of the design through the means of craft. Ultimately the 

goal is to design a piece of architecture with an architectural 

language that expresses the process and tectonics of jointing in a 

holistic manner from the details to the entirety. An architecture 

that brings out material qualities, incorporates a discourse with 

craft, and provides interest and appeal through the thoughtfully 

considered composition of the joint. TÏ ÕÓÅ ,ÏÕÉÓ +ÁÈÎȭÓ ×ÏÒÄÓȟ 

Ȱ/ÒÎÁÍÅÎÔ ÉÓ ÔÈÅ ÁÄÏÒÁÔÉÏÎ ÏÆ ÔÈÅ ÊÏÉÎÔȢȱ 

 

1.1 Scope & Limitations  

This research project is in no way an exhaustive analysis of all 

jointing methods, nor is it intended simply as a descriptive 

overview of selected jointing methods. It is the analysis of selected 

jointing methods for the direct purpose of design. This entails 

performance criteria, build-ability, and aesthetic considerations. 

Craft is a specific focus for the purpose of explaining that it cannot

 

be separated from architecture. Analysis of certain buildings, 

architects, architectural styles, and architectural literature is to gain 

understanding and inspiration from the principles that govern and 

drive them, rather than used as a means for direct replication. 

Throughout this document, as is the case with much literature on 

ÔÈÅ ÓÕÂÊÅÃÔȟ ÔÈÅ ÔÅÒÍÓ ȬÊÏÉÎÔȭ ÁÎÄ ȬÄÅÔÁÉÌȭ ÁÒÅ ÓÏÍÅÔÉÍÅÓ ÕÓÅÄ 

interchangeably in the context of being considered part of a whole; 

a specific focus where two physical or spatial elements join at any 

level of an architectural instance. In his paper The Tell-The-Tale 

Detail, Marco Frascari expÌÁÉÎÓ ÔÈÁÔ ÁÎ ȰÁÒÃÈÉÔÅÃÔÕÒÁÌ ÅÌÅÍÅÎÔ 

ÄÅÆÉÎÅÄ ÁÓ ÄÅÔÁÉÌ ÉÓ ÁÌ×ÁÙÓ Á ÊÏÉÎÔȱȟ ÉÍÐÌÙÉÎÇ ÔÈÁÔ Á ÓÐÅÃÉÆÉÃ ÅÌÅÍÅÎÔ 

of design ɀreferred to as a detail, will invariably be made up of, or 

being a connection to other different elements either materially of 

formally as part of the larger whole.2 As well as the physical 

product, both terms can be seen as the method of developing and 

ÅØÅÃÕÔÉÎÇȠ ÏÆ ÂÒÉÎÇÉÎÇ ÉÎÔÏ ÂÅÉÎÇȢ (Å ÅØÐÌÁÉÎÓ ÔÈÁÔ ȰÔÈÅ ÁÒÔ ÏÆ 

                                                             

2 -ÁÒÃÏ &ÒÁÓÃÁÒÉȟ ȰThe Tell-The-Tale DetailȢȱ ÉÎ Theorizing a New Agenda for 
Architecture, ed. Kate Nesbitt, (New York: Princeton Architectural Press, 1996), 
501. 
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detailing is really the joining of materials, elements, components, 

and buiÌÄÉÎÇ ÐÁÒÔÓ ÉÎ Á ÆÕÎÃÔÉÏÎÁÌ ÁÎÄ ÁÅÓÔÈÅÔÉÃ ÍÁÎÎÅÒȢȱ3 In this 

ÐÁÒÔÉÃÕÌÁÒ ÉÎÓÔÁÎÃÅ ÈÅ ÈÁÓ ÃÏÎÓÔÒÕÅÄ ȬÄÅÔÁÉÌÉÎÇȭ ÁÓ ÔÈÅ process by 

which joints are designed and executed, as distinguished from the 

joint being the product of this process. Therefore, details (or 

detailing) are both the process and the product ɀ construction 

being the means by which details are construed. 

 

1.2 Methodological Approach  

The project will address the issue of jointing  by looking at past and 

present timber jointing techniques, constructing some of those 

joints, assessing their merits, and trialling developments thereof. It 

will also take inspiration from various architects and architecture. 

The final design will be approached from the perspective of Mies 

ÖÁÎ ÄÅÒ 2ÏÈÅȭÓ &ÁÒÎÓ×ÏÒÔÈ (ÏÕÓÅ ÉÎ Á ÓÅÎÓÅ ÔÈÁÔ ÉÆ -ÉÅÓ ×ÅÒÅ ÔÏ 

design the building in timber what would it look like? This is 

inspired by various architects that migrated to New Zealand from 

                                                             

3 -ÁÒÃÏ &ÒÁÓÃÁÒÉȟ ȰThe Tell-The-Tale DetailȢȱ ÉÎ Theorizing a New Agenda for 
Architecture, ed. Kate Nesbitt, (New York: Princeton Architectural Press, 1996), 
501. 

Europe during, or around, the time of WWII (the same time that 

Mies emigrated to the U.S.) and successfully produced architecture 

ÔÈÁÔ ×ÁÓ ȬÏÆ .Å× :ÅÁÌÁÎÄȭ ÅÇȢ %ÁÒÎÓÔ 0ÌÉÓÃÈËÅȟ &ÒÅÄÅÒÉÃË .Å×ÍÁÎȟ 

and Henry Kulka. They had to adapt their choice of materials to 

those that were locally available ɀ that is, a more timber based 

architecture. Therefore, the intention is not to design a timber 

Farnsworth House per se, rather to translate the principles and 

design ideas of the Farnsworth House from steel into a timber 

medium. 
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God lies in the Detail 

-Mies van der Rohe 
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2.0 Background  
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2.1 The Joint: Beginnings  

"'ÏÄ ÌÉÅÓ ÉÎ ÔÈÅ ÄÅÔÁÉÌȢȱ 4ÈÉÓ ÉÎÆÁÍÏÕÓ adage has been attributed to 

Mies van der Rohe. While he may not be the first one to express this 

idea and the origins are impossible to state, it carries the 

underlying implication that the detail carries weight and 

consequence. A more common form (at least in the English 

language) is the derivative idÉÏÍȟ ȰÔÈÅ ÄÅvil is in the detailȱ, 

possibly because of the catchiness of the alliteration and the slightly 

mischievous sense it conveys. Again, it expresses the same idea that 

the details should not be overlooked, and in them can be the means 

for success or failure, but has a distinct focus on getting it right 

ÂÅÃÁÕÓÅ ÏÆ ÔÈÅ ÒÁÍÉÆÉÃÁÔÉÏÎÓ ÏÆ ÔÈÅ ×ÏÒÄ ȬÄÅÖÉÌȭȢ In regard to this 

Blaser states: Ȱ4ÈÅ ÓÏÌÕÔÉÏÎ ÁÐÐÌÉÅÄ ÔÏ ÔÈÅ ÄÅÔÁÉÌ ÉÓȟ ÓÏ ÔÏ ÓÐÅÁËȟ ÔÈÅ 

weakest link in the chain: if something is wrong in the detail, then 

somÅÔÈÉÎÇ ÉÓ ×ÒÏÎÇ ×ÉÔÈ ÔÈÅ ×ÈÏÌÅȢȱ4 While this applies at the 

physical level, in context this carries distinct overtones of the 

constructional process (especially in relation to Far Eastern

                                                             

4 Werner Blaser, West Meets East: Mies Van der Rohe, (Basel; Boston; Berlin: 
Birkhäuser, 1996), 72. 

 

building techniques), and at a wider level, of the architectural 

clarity of a building. 

Using the analogy of nature, Emmitt, Olie and Schmid point out that 

the detail is created in a way that is made up of smaller parts being 

joined together to form a whole: 

 

Ȱ)Æ ×Å ÌÏÏË ÁÔ ÔÈÅ ×ÁÙ ÎÁÔÕÒÅ ÉÓ ȬÃÏÎÓÔÒÕÃÔÅÄȭ ×Å ÓÅÅ ÔÈÁÔ ÔÉme and 

ÔÉÍÅ ÁÇÁÉÎ ÔÈÅÒÅ ÁÒÅ ȬÓÍÁÌÌ ÐÁÒÔÓȭ ÁÒÒÁÎÇÅÄ ÁÎÄ ÓÔÒÕÃÔÕÒÅÄ ÉÎ ÓÕÃÈ Á 

×ÁÙ ÔÈÁÔ ÔÈÅÙ ÆÏÒÍ Á ȬÌÁÒÇÅÒ ÐÁÒÔȭȢ 5ÓÉÎÇ ÖÁÒÉÏÕÓ ÆÏÒÍÓ ÁÎÄ 

dimensions of attraction and attachment the whole cosmos appears 

as a structure of architecture based on the gestaltung [design; 

arrangement] ÁÎÄ ÃÏÍÐÏÓÉÔÉÏÎ ÏÆ ÓÍÁÌÌÅÒ ÐÁÒÔÉÃÌÅÓȢȱ5 

 

4ÈÅ ÉÎÔÅÇÒÉÔÙ ÁÎÄ ÃÈÁÒÁÃÔÅÒ ÏÆ ÅÁÃÈ ȬÌÁÒÇÅÒ ÐÁÒÔȭ ÉÓ ÒÅÌÉÁÎÔ ÏÎ ÔÈÅ 

quality and composition of its individual smaller parts. Let us take 

the simple example of Lego bricks. Even if we limit the amount of 

singularly different bricks to one type, the possibilities of different 

                                                             

5 After Stephen Emmitt, John Olie and Peter Schmid, Principles of Architectural 
Detailing (Oxford: Blackwell, 2004), 25-26. 
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end products are almost endless because of the various 

combinations and permutations that are available, and the concept 

of representation in various scales. When the same smaller parts 

are connected and arranged in a different way we understand how 

dramatically different the resulting larger part is. This fundamental 

concept can be observed in chemistry, music, literature: Chemical 

compounds are stable or perform as designed when the elemental 

structure is joined appropriately; music can be harmonious or have 

discord depending on how the notes and rhythmic phrases are 

arranged; the meaning of a piece of literature depends entirely on 

the language used and the way in which the words are linked.6 It 

follows that this is intrinsically obvious in architecture as an 

architectural object is also dependant on jointing techniques that 

combine those smaller parts to form larger parts, and ultimately 

the whole. 

 

'ÏÔÔÆÒÉÅÄ 3ÅÍÐÅÒȭÓ ÁÒÃÈÉÔectural theory includes the aspect of 

textiles being the class of technical arts that the other arts 

developed from. Precisely, that architecture borrowed and has 

                                                             

6 Emmitt, Principles, 26. 

retained various symbolic forms, systems and terminology from 

ÔÅØÔÉÌÅ ÁÒÔȢ Ȱ/ÖÅÒ ÔÈÅ ÃÅÎÔÕÒÉÅs, he believed, building types retained 

the symbolic forms of their earlier architectural predecessors: the 

geometric patterns produced in brick, for example, were an active 

ÍÅÍÏÒÙ ÏÆ ÔÈÅ ÁÎÃÉÅÎÔ ×ÅÁÖÉÎÇÓ ÆÒÏÍ ×ÈÉÃÈ ÔÈÅÙ ×ÅÒÅ ÄÅÒÉÖÅÄȢȱ7 

Semper points out that the language used for certain textile 

elements are akin to architectural symbols (of ornamentation), like 

ȬÓÔÒÉÎÇȭȟ ȬÂÁÎÄȭȟ ȬÃÏÖÅÒȭȟ ȬÓÅÁÍȭȟ ÁÎÄ ×Å ÃÁÎ ÓÅÅ ÔÈÉÓ ÉÎ ÍÏÒÅ ÃÏÍÍÏÎ 

ÔÅÒÍÓ ÌÉËÅ ȬÓËÉÒÔÉÎÇȭȢ &ÒÏÍ ÔÈÉÓ ÂÁÓÉÓ ÈÅ ÃÏÎÔÉÎÕÅÓ ÔÈÁÔ ÔÈÅ ËÎÏÔȟ ÁÓ 

the primary system of joining threads, is the ultimate symbol for 

the primordial joint.  

 

Ȱ4ÈÅ ËÎÏÔ ÉÓ ÐÅÒÈÁÐÓ ÔÈÅ ÏÌÄÅÓÔ ÔÅÃÈÎÉÃÁÌ ÓÙÍÂÏÌ ÁÎÄ ɍȣɎ ÔÈÅ 

expression for the earliest cosmogonic ideas that sprung up among 

ÔÈÅ ÎÁÔÉÏÎÓȢȱ8 

                                                             

7 2ÅÂÅÃÃÁ (ÏÕÚÅȟ Ȱ4ÈÅ 4ÅØÔÉÌÅ ÁÓ 3ÔÒÕÃÔÕÒÁÌ &ÒÁÍÅ×ÏÒËȡ 'ÏÔÔÆÒÉÅÄ 3ÅÍÐÅÒȭÓ 
Bekleidungsprinzip and the Case of Vienna 1900,ȱ Textile: The Journal of Cloth and 
Culture 4, no. 3 (2006): 295. 
http://web.ebscohost.com/ehost/pdfviewer/pdfviewer?sid=33e4b4cf -e93c-49c7-
b7ae-5a90afbb8dc9%40sessionmgr10&vid=2&hid=11 (accessed 19 July 2012). 
8 'ÏÔÔÆÒÉÅÄ 3ÅÍÐÅÒȟ Ȱ4ÅØÔÉÌÅÓȡ 4ÅÃÈÎÉÃÁÌ ɀ HiÓÔÏÒÉÃÁÌȟȱ ÉÎ Style in the Technical and 
Techtonic Arts; or, Practical Aesthetics, intro by Harry Francis Mallgrave, translated 
by Harry Francis Mallgrave and Michael Robinson (Los Angeles: Getty Research 
Institute, 2004), 219. 
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In particular, Semper identÉÆÉÅÓ ÔÈÅ ×ÅÁÖÅÒȭÓ ËÎÏÔ ɉÏÒ ÓÈÅÅÔ ÂÅÎÄɊ 

as possibly being the original knot form because of its usefulness 

and diversity of applications within textiles. It has in fact been 

synonymous with the textile industry to this day. It found a very 

important use in primary production for making nets with which to 

use for fishing or hunting. In the case of the net, its very essence is 

the array of knots; the joints that hold the string together. Semper 

points out that the net in particular, as an important and ancient 

product of the joining of threads, is used in the arts as a motif in 

ornamentation or surface treatment, as we can still see in some 

liquor bottles as a net-like structure is wrapped around the belly, 

albeit for protection from breakage. 

 

 Figure 2.2ȡ &ÉÓÈ ÎÅÔ ÍÁÄÅ ÆÒÏÍ ×ÅÁÖÅÒȭÓ ËÎÏÔÓ 

Figure 2.1: 7ÅÁÖÅÒȭÓ +ÎÏÔ 
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There are three main categories that can be identified in which an 

ÁÒÃÈÉÔÅÃÔÕÒÁÌ ÏÂÊÅÃÔȭÓ ÑÕÁÌÉÔÉÅÓ ÃÁÎ ÂÅ ÁÆÆÅÃÔÅÄ ÂÙ ÊÏÉÎÔÉÎÇȟ ÎÁÍÅÌÙȟ 

physical, aesthetic, and function. Physically, a joint is designed to be 

structural. That is, it must resist the forces imposed upon it by 

elements of its parts acting under gravity, or horizontal forces like 

wind and earth movement. Any joint will always have a degree of 

resistance to some force, whether large or small. For example, 

screws that hold a sheet of non-bracing plasterboard lining to a 

ceiling are not considered vital to the integrity of the structure of 

the building per se, but are inherently resisting the force of gravity 

on the plasterboard, so are therefore vital to the structural integrity 

of the lining of the room. Structural integrity (or failure) also brings 

about ramifications to the aesthetics. Aesthetically, the form, 

experience, and reading of an architectural object are dependent on 

the arrangement and choice of joints and materials. Gottfried 

3ÅÍÐÅÒȭÓ ×ÒÉÔÉÎÇÓ ÏÎ ÔÅÃÔÏÎÉÃÓ ÁÌÌÕÄÅ ÔÏ ÔÈÉÓ ÐÁÒÔÉÃÕÌÁÒ ÁÓÐÅÃÔ as he 

explains the types of motifs and symbolism (specifically for the 

formal means of ornamentation) that would give the architecture a 

richer tapestry of understanding. He points out that properly 

signifying ornament is added to indicate a resistance to the forces 

that are acting upon a particular frame, support, or structure.9 

Rather than a theory of necessarily justifying the use of 

ornamentation, his architectural theory supports it as a formal 

means that serves to build up a rich tectonic understanding of an 

architectural object that adds to the ultimate end of aesthetic 

satisfaction. To illustrate, Semper directs our attention to the 

upright, vertical framework of the triangle. 

Ȱ!Ó ÉÓ ×ÅÌÌ ËÎÏ×Îȟ ÉÔ ɍÔÈÅ ÔÒÉÁÎÇÌÅɎ ÉÓ ÁÌÓÏ ÓÔÁÔÉÃÁÌÌÙ ÁÎÄ ÓÔÒÕÃÔÕÒÁÌÌÙ 

the most important joint in carpentry, and in fact the theory of 

carpentry is based on it because of the rigidity of a tightly jointed 

ÔÒÉÁÎÇÌÅȢȱ10 

In the case of the upright triangle we note that the rigid integrity is 

reliant on the presence of a horizontal member that supports as a 

structural collar or tie preventing the base of the diagonals from 

slipping outwards. Therefore, we can see the importance of the 

jointing technique that is used to connect the horizontal support to 

                                                             

9 'ÏÔÔÆÒÉÅÄ 3ÅÍÐÅÒȟ Ȱ4ÅÃÈÔÏÎics (Carpentry): General-&ÏÒÍÁÌȟȱ ÉÎ Style in the 
Technical and Techtonic Arts; or, Practical Aesthetics, intro by Harry Francis 
Mallgrave, translated by Harry Francis Mallgrave and Michael Robinson (Los 
Angeles: Getty Research Institute, 2004). Semper explains the main purposes of 
tectonics in the context of frame with corresponding filling; the lattice, which is a 
complicated frame; the supports; and the structure, which is an integration of the 
supports with the frame. 
10 3ÅÍÐÅÒȟ Ȱ4ÅÃÔÏÎÉÃÓȟȱ φςφȢ 
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the diagonals of the trianglÅȢ )Î ÌÉÎÅ ×ÉÔÈ 3ÅÍÐÅÒȭÓ ÔÈÅÏÒÙ ÔÈÅ 

determination of these connections should convey this idea 

ÆÏÒÍÁÌÌÙȠ ÔÈÁÔ ÉÔ ÉÓ ȰÎÅÃÅÓÓÁÒÙ ÔÏ ÉÎÄÉÃÁÔÅ ÓÏÍÅÈÏ× ÔÈÅ ÈÏÒÉÚÏÎÔÁÌ 

ÆÏÒÃÅÓ ÔÈÁÔ ÒÅÓÉÓÔ ÔÈÅ ÔÈÒÕÓÔȱ ÔÈÁÔ ÔÈÅ Ô×Ï ÄÉÁÇÏÎÁÌ ÓÉÄÅÓ ÉÍÐÏÓÅ11. 

Furthermore, the proportions of the triangle will affect (or drive) 

the choice for how this is indicated ɀ whether a horizontal member 

is suppressed, articulated boldly, expressed by means of 

buttressing, replaced with multiple supporting vertical members 

etc. Further on, Semper (still referring to the framework of the 

upright triangle) also brings up the idea of the gable as being 

visually representative of the underlying, unseen structure that 

makes up the roof. This is a notion that Mies van der Rohe uses, to 

famous acclaim, on the Seagram Building in New York. The internal 

structural I -beam columns (encased in fireproofing concrete) are 

referenced by means of exposed non-structural I -beams attached to 

the façade as expressed glazing mullions (Figure 2.3). 

 

 

 

                                                             

11 Ibid., 626. 

 Figure 2.3: Seagram Building corner detail  
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More to the point, the external I-beams also perform the aesthetic 

function of expressing a verticality that is inherent in the concealed 

structural columns, and the fact that they stop short of the corner, 

allows an allusion to the dimensions of the concealed structural 

column. Finally, functionality is dependent upon the formal joints 

between spaces being conducive to the way people use and interact 

with the architecture. This involves many aspects that translate 

from a physical example of a joint, like vicinity between spaces, 

objects that act as hinges between spaces, vertical and horizontal 

spatial arrangement, routes between spaces (hallways, stairs, 

spaces between spaces etc.), overlapping of spaces.

 

 

 

There can be many overlaps within these categories, for example, 

an exposed joint between a column and a ceiling that was designed 

as integral to the structure will have ramifications to the aesthetics 

properties and possibly the functional properties if it serves to 

divide or delineate architectural space. Also, a joint that fails 

physically due to structural, infestation, weather tight  or 

atmospheric issues (shrinkage, rust etc.) will invariably affect the 

aesthetics of the architecture. Moreover, it tends to bring a renewed 

tectonic understanding to the particular joint, the materials used, 

and the particular arrangement. 
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2.1 Joint as Ornament  

In his paper Ȱ4ÈÅ 4ÅÌÌ-The-4ÁÌÅ $ÅÔÁÉÌȱ &ÒÁÓÃÁÒÉ ÓÔÁÔÅÓ ÔÈÁÔ ÔÈÅ 

ÄÅÔÁÉÌ ÉÓ ÔÈÅ ȰÁÔÔÁÃÈÉÎÇ ÏÆ ÍÅÁÎÉÎÇÓ ÔÏ ÍÁÎ-ÐÒÏÄÕÃÅÄ ÏÂÊÅÃÔÓȢȱ12 Not 

to be misconstrued as simply attaching a meaning to a meaningless 

ÏÂÊÅÃÔ ÁÓ ÏÎÅ ÍÉÇÈÔ ȬÔÁÃË ÏÎȭ ÏÒÎÁÍÅÎÔ ÁÆÔÅÒ ÔÈÅ ÆÁÃÔ ÔÏ embellish, 

rather, the sense that the detail expresses meaning and connection 

with culture. Loos passionately viewed ornament as a crime ɀ a 

traditional architectural device used for cultures to express 

identity, culture, craftsmanship, and way of life that he believed 

was no longer relevant in his day and age. His justification for this 

standpoint was the fact that modern culture had advanced from 

various individual communities with their own traditions and 

customs and the primitive means of the past and no longer needed 

to express this sort of diversification. However, it is this very 

argument of the need for expression that Moussavi and Kubo use in 

their book, The Function of Ornament, where they justify the use of 

ornament as necessary through various case studies explaining that 

there is a specific function to every use of ornamentation (or
                                                             

12 -ÁÒÃÏ &ÒÁÓÃÁÒÉȟ ȰThe Tell-The-Tale DetailȢȱ ÉÎ Theorizing a New Agenda for 
Architecture, ed. Kate Nesbitt (New York: Princeton Architectural Press, 1996), 
500. 

 

ÄÅÔÁÉÌÓɊȢ ,ÉËÅ×ÉÓÅȟ 3ÃÁÒÐÁ ÊÕÓÔÉÆÉÅÓ ÔÈÅ ȰÎÅÅÄ ÆÏÒ ÄÅÃÏÒÁÔÉÏÎ ÉÎ ÏÒÄÅÒ 

ÔÏ ÁÃÈÉÅÖÅ Á ÌÉÆÅ ÏÆ ÅØÐÒÅÓÓÉÏÎ ÁÎÄ ÍÅÁÎÉÎÇ ÉÎ ÁÒÃÈÉÔÅÃÔÕÒÅȢȱ13 

Uniqueness and individuality is something that is intrinsic to 

humanity, and therefore is desired to be expressed. Not just 

regarding the particular cultural identity we have through 

participation in a particular group, race or religion, but also on a 

more individual level. Identity is what defines us. We all have 

different ideas, thought patterns and experiences, and therefore 

have nuanced understandings in what we read and the way we 

ÒÅÁÄ ÉÔȢ ,ÏÏÓȭ ÖÉÅ× ÍÉÇÈÔ ÂÅ ÁÔÔÒÉÂÕÔÅÄ Á ÐÒÏÄÕÃÔ ÏÆ ÔÈÅ ÐÁÒÔÉÃÕÌÁÒ 

culture he was part of ɀ of the stripping back of Modernism to make 

the function more readable, and the rise of an International Style 

that was accepted worldwide, hence his argument for the 

obsoleteness of cultural identity. However, his view was a product 

of that particular culture, albeit having widespread influence. 

Uniqueness, identity, and belonging are aspects we all desire, and 

after all Loos himself was expressing his own cultural identity. 
                                                             

13 Bianca Albertini, Scarpa: Architecture in Details (London: Architecture Design 
and Technology Press, 1988), 3. 
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2.2 Jointing T echniques  

This research project was undertaken with nothing particular in 

mind for either program or site, with the intention to let the 

research outcomes guide the development of the brief. This made it 

extremely difficult to envisage possibilities of an ultimate end goal, 

but was beneficial in that it forced the research and design 

development to drive the project. As per the research proposal, the 

general area of design was the joint: its expression, intentions, 

materiality, context within an architectural setting and the 

fundamental role the joint plays in telling the story of the 

architectural edifice. As there are a multitude of different types of 

jointing methods and categories, and it is simply not possible 

(practically or otherwise) to look at an exhaustive catalogue of 

every type existing, the subject was narrowed down to the realm of 

timber, in particular, the subcategory of mortise & tenon jointing 

methods. The mortise and tenon joint (in its various forms) is a 

very traditional method of fixing two perpendicular pieces of 

timber together without the use of nails as it predates the invention 

of smelting for the production of iron (and later steel) connectors. 

 

 

 

 

 

 Figure 2.4: Mortise & Tenon joint  
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Figure 2.5: Sample of different types of Mortise & Tenon Joints 
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Mortise and tenon jointing is an ancient technique that utilises the 

process of hewing a tenon in one end of the member to be joined 

that is smaller than the diameter of the member itself and a 

mortise, or hole for the tenon to be let into, in the other member. In 

this way one member literally passes through the other to form a 

strong connection between the two. It was discovered to have been 

used in the construction of the ship belonging to Kufu (King 

Cheops), an Egyptian pharaoh of the Old Kingdom (2650 - 

2134B.C.),14 and can be found in traditional Chinese and Japanese 

architecture.

                                                             

14 #ÈÅÒÙÌ 7ÁÒÄȟ Ȱ-ÏÏÒÅÄ ÉÎ ÔÈÅ $ÅÓÅÒÔȱ ɉ).3%4ȡ Ȱ7ÏÒÌÄȭÓ /ÌÄÅÓÔ 0ÌÁÎËÅÄ "ÏÁÔÓȱɊȟ 
Archaeology 54, No. 3 (2001): 44, 
http://web.ebscohost.com/ehost/detail?sid=61359c5d-97a3-454f-9dca-
265042ce7a68%40sessionmgr14&vid=1&hid=12&bdata=JnNpdGU9ZWhvc3QtbGl
2ZSZzY29wZT1zaXRl#db=rlh&AN=4389692 (accessed 31 July 2012). 

 

 

Also, it is not limited to timberwork, and is seen as the method for 

jointing in edifices like Stonehenge (ca. 3000 ɀ 1500B.C.), where it 

is used to connect the lintels to the columns. Used in timber it can 

be used in a variety of situations from structural frames and trusses 

to windows, doors, furniture and fences. It is mainly used to 

maintain structural integrity between the connected members but 

has an aesthetic appeal as it reveals the tectonics of the joint, that is 

the nature and characteristics of timber and how it is assembled, 

embodying the inherent allusion to a discourse with craft. 
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2.2 The Craft of Architecture  

A very important focus to this research project is the outworking of 

architectural design ideas by means of craft, for it is the very means 

by which architecture is made manifest. For any designer there 

must be a discourse with craft that completes the understanding of 

detailing. 

 Ȭ%ÄÉÆÉÃÁÔÉÏÎȭȟ ÆÒÏÍ ÔÈÅ ,ÁÔÉÎ ×ÏÒÄ ȬÁÅÄÉÆÉÃÁÔÉÏÎȭȟ ÉÓ ÌÉterally the 

ÐÒÏÃÅÓÓ ÏÆ ÂÕÉÌÄÉÎÇȢ )Ô ÉÓ ÍÁÄÅ ÕÐ Ô×Ï ÐÁÒÔÓȡ ȬÁÅÄÉÓȭ ÏÒ ȬÁÅÄÅÓȭ Ѐ 

ȬÄ×ÅÌÌÉÎÇȭ ÏÒ ȬÔÅÍÐÌÅȭȠ ÁÎÄ ÔÈÅ ÃÏÍÂÉÎÉÎÇ ÆÏÒÍ ÏÆ ȬÆÁÃÅÒÅȭ Ѐ ȬÔÏ 

ÍÁËÅȭ15. Although it has the literal meaning of building a dwelling 

or a temple, it is synonymous with a building up spiritually; that of 

building up the church and the soul in faith and holiness. 

ȰSo Christ himself gave the apostles, the prophets, the evangelists, 

the pastors and teachers, to equip his people for works of service, 

so that the body of Christ may be built up until we all reach unity in 

the faith and in the knowledge of the Son of God and become 

mature, attaining to the whole measure of the fullness of Christ. 

Then we will no longer be infants, tossed back and forth by the

                                                             

15 Ȱ%ÄÉÆÉÃÁÔÉÏÎȱȟ Shorter Oxford English Dictionary on Historic Principles, 5th edition, 
Oxford English Press, 1st edition 1993. 

 

waves, and blown here and there by every wind of teaching and by 

the cunning and craftiness of people in their deceitful scheming. 

Instead, speaking the truth in love, we will grow to become in every 

respect the mature body of him who is the head, that is, Christ. 

From him the whole body, joined and held together by every 

supporting ligament, grows and builds itself up in love, as each part 

ÄÏÅÓ ÉÔÓ ×ÏÒËȢȱ16 

This excerpt uses the same sort of language that relates to building 

to describe the process of building up requiring the unity of parts to 

make a whole, emphasising the process of the joining of these parts 

being key to success as a body, that being the Body of Christ. It is 

ÁÌÓÏ ÉÎÔÅÒÅÓÔÉÎÇ ÔÏ ÎÏÔÅ ÔÈÅ ÄÅÒÉÖÁÔÉÏÎ ÏÆ ÔÈÅ ×ÏÒÄ ȬÔÅÍÐÌÅȭ ɉÁÅÄÅÓɊȟ 

as this is a term used in the Bible regarding the human spirit being 

the temple for the Holy Spirit as analogous to the physical temple of 

'ÏÄ ÉÎ ÔÈÅ /ÌÄ 4ÅÓÔÁÍÅÎÔȢ Ȱ$Ï ÙÏÕ ÎÏÔ ËÎÏ× ÔÈÁÔ ÙÏÕÒ ÂÏÄÙ ÉÓ Á 

temple of the Holy Spirit, who is in you, whom you have received 

from God? You are not your o×ÎȢȱ17 If we have received the Holy 

                                                             

16 Eph 4:11-16 (NIV). 
17 1 Cor 6:19 (NIV). 
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Spirit from God then the human spirit is where the Holy Spirit 

dwells; therefore, edifying our human spirit establishes and builds 

up the temple, enabling and allowing the Holy Spirit to dwell 

within.  

In his paper, Building Dwelling Thinking, Heidegger describes 

building as dwelling; living; being; that dwelling is the purpose to 

our lives and in building we construct meaning. The continual 

search for meaning is the process of edification. For in building we 

live and breathe and have our being. We are body, soul and spirit. 

As created beings we are all individual, we all look different to the 

next person, have our own dreams and desires, and have the ability 

to express the creative nature that is inside of our spirit. Gregotti 

too, ÓÔÁÔÅÓ ÔÈÁÔ ÔÈÅ ȰÁÐÐÌÉÃÁÔÉÏÎ ÏÆ ÃÏÎÓÔÒÕÃÔÉÏÎ ÃÁÎ ÂÅ Á ÓÏÕÒÃÅ ÏÆ 

ÍÅÁÎÉÎÇȢ )Ô ÒÅÆÌÅÃÔÓ Á ÐÈÅÎÏÍÅÎÏÌÏÇÉÃÁÌ ÉÎÔÅÒÅÓÔ ÉÎ ÔÈÅ ȬÔÈÉÎÇÎÅÓÓȭ 

ÏÆ ÁÒÃÈÉÔÅÃÔÕÒÅȟ ÁÎÄ ÉÔÓ ÁÂÉÌÉÔÙ ÔÏ ÇÁÔÈÅÒȢȱ18 If building is dwelling 

then as we build up physical edifices through the means of culture 

or design, we foster relationships, emotions and edify our society 

and the culture within which we dwell. Take for instance the 

                                                             

18 VitÔÏÒÉÏ 'ÒÅÇÏÔÔÉȟ Ȱ4ÈÅ %ØÅÒÃÉÓÅ ÏÆ $ÅÔÁÉÌÉÎÇȢȱ ÉÎ Theorizing a New Agenda for 
Architecture, ed. Kate Nesbitt (New York: Princeton Architectural Press, 1996), 
494. 

building of a gothic cathedral. The construction process, which 

would span several decades, employed an army of craftsman and 

labourers. Over the years the skills and knowledge of the masters 

(masons, stonecutters, carpenters etc.) would be passed down, 

edifying the following generations so that they would become the 

masters themselves one day ɀ working on the same cathedral in 

some cases. Furthermore, the building of a cathedral was the 

building of a community. Not only during the construction, where 

the cathedral builders became a community of like minded 

individuals edifying toward the same goal, but the community of 

believers that the cathedral served. Many of the great gothic 

cathedrals have become icons that are visited by Christian and non-

Christian alike, on pilgrimages, sightseeing tours, and people in 

search of more intimate connections, creating a worldwide 

community of admirers of the ability of united human endeavour of 

edification unto a greater cause. If we allow it to, there is therefore 

potential for spiritual edification to take place as we go through this 

process that defines us as a culture and engages with our humanity. 

In many and varied ways the exercise and the result of edification 

serves to gather. Edification reveals creativity and desire that God 
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has placed within our spirit, and cultivates the spirit as we open our 

hearts to what it truly means to be edified. 

Where does design stop and craft begin: Do those involved in 

design need any concern with craft; similarly should the craftsman 

have any part in design? 

The Arts and Crafts movement was a celebration of craft and the 

work of the hand with moralistic overtones of honesty that came 

ÏÕÔ ÏÆ ÔÈÅ ÃÕÒÒÅÎÔ ÓÏÃÉÁÌ ÃÏÎÄÉÔÉÏÎÓȢ Ȱ)Ô ×ÁÓ ÁÂÏÕÔ ÒÅÓÐÅÃÔÉÎÇ ÙÏÕÒ 

materials, and the way you used them. It was about showing how 

things were constructed, so they never looked different to what 

ÔÈÅÙ ÒÅÁÌÌÙ ×ÅÒÅȢ %ÑÕÁÌÌÙ ÉÔ ×ÁÓ ÁÂÏÕÔ ÒÅÓÐÅÃÔÉÎÇ ÔÈÅ ÍÁËÅÒȢȱ19 As a 

result the detail was instrumental in the liberation of the oppressed 

working class. Since the workers had the skill and knowledge with 

which to produce the details it empowered workers as they were 

not only an integral part of society, but the very means by which 

building custom was cultured.20 

Indeed the process of constructing details throughout the Arts and 

Crafts movement needed to be understood by architects alike: 

                                                             

19 Rosalind P Blakesley, The Arts and Crafts Movement (London: Phaidon, 2006), 7. 
20 After Marco &ÒÁÓÃÁÒÉȟ ȰThe Tell-The-Tale Detailȟȱ ÉÎ Theorizing a New Agenda for 
Architecture, ed. Kate Nesbitt (New York: Princeton Architectural Press, 1996), 
503. 

Ȱ4ÈÅ ËÎÏ×ÌÅÄÇÅ ÏÆ ÄÅÔÁÉÌÓ ÁÎÄ ÏÆ ÔÈÅ ÒÅÌÁÔÅÄ ÓËÉÌÌÓ ×ÁÓ ÔÈÅ 

necessary means for the architect to practice his profession, since it 

was his task to select the appropriate workers for the appropriate 

ÄÅÔÁÉÌÓȢȱ21 

Both a thorough tectonic understanding of details and their 

fashioning was the key to ensuring quality of production and result. 

A relationship between architecture and craft can be a very 

powerful tool for design. The more a designer learns about the 

tectonic art of construction, the greater the potential for informed 

design decisions that result in detailing that tells a more 

comprehensive narrative. 

0ÅÒÈÁÐÓ -ÉÅÓͻ ÕÓÁÇÅ ÏÆ ÔÈÅ ÔÅÒÍ Ȭ'ÏÄȭ ÉÎ ÔÈÅ ÉÎÆÁÍÏÕÓ ÁÄÁÇÅ Ȱ'ÏÄ 

ÌÉÅÓ ÉÎ ÔÈÅ $ÅÔÁÉÌȱ ɉÒÅÆÅÒ ÔÏ 2.1 The Joint: Beginnings, page 7) was 

not intended to be merely metaphorical. The phrase is not as 

idiomatic as what we have attributed, for in details the creative 

aspect of human nature is expressed, which is, fundamentally, a 

reflection of the creative nature of God. Therefore, God truly is in 

the detail. 

                                                             

21 &ÒÁÓÃÁÒÉȟ ȰThe Tell-The-Tale DetailȢȱ υπσȢ 
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2.3 Building with  timber  

Timber is an elemental building material. The primitive aspect to 

the process of cutting down a tree, milling it and working it into 

conjoining elements of a greater architectural body is part of what 

gives timber an intrinsic connection with humanity. Timber 

jointing, especially that of traditional culture, carries a particular 

ÓÅÎÓÅ ÏÆ ȬÉÎÔÅÇÒÉÔÙȭȠ ÔÈÁÔ ÓÏÍÅÏÎÅ ÈÁÓ ÄÅÄÉÃÁÔÅÄ ÔÈÅÉÒ ÔÉÍÅ ÔÏ 

carefully crafting the joint. Regardless of whether the joint was 

ÁÃÔÕÁÌÌÙ ȬÌÏÖÉÎÇÌÙȭ ÃÒÁÆÔÅÄ ÂÙ ÈÁÎÄ ÏÒ ×ÈÅÔÈÅÒ ÉÔ ×ÁÓ Á ÍÏÒÅ 

mechanised process, it inevitably insinuates human contact. 

Furthermore, the properties of the tree are still evident in the 

naturalness and rawness of sawn timber. Although it can be 

chemically treated to prolong durability; painted; or heat treated 

for bending, the elemental makeup of timber has not been altered. 

Other manufactured products use a process of melting and/ or 

combining with other materials, as is the case with the production 

of steel, glass, plastic, concrete, or even brick (though brick still 

retains a sense of the raw clay from which it was formed.) A beam, 

plank, column, or stick of timber is precisely a cutting from a tree; it 

is fundamentally part of the tree and therefore retains all the

 

characteristics that define it as thus like grain, colour, texture, 

strength, directionality (linearity), ability to absorb and expel 

moisture etc. It remains a natural and raw material. Even plywood, 

which is a slightly more contrived building material than simply 

sawn timber, is still made up of layers of the raw material itself that 

are rotationally peeled from the tree. Plywood retains (even 

exploits) the natural properties of the grain of timber. The strength 

and stability of plywood as a panel type product utilises the 

strength of the grain in both directions by each layer of veneer 

being laid across the grain to the last, resulting in a panel with a 

more isotropic strength.22 Furthermore, in terms of aesthetics, 

0ÁÔÔÅÒÓÏÎ ÓÔÁÔÅÓ ÔÈÁÔ &ÒÁÎË ,ÌÏÙÄ 7ÒÉÇÈÔ ÂÅÌÉÅÖÅÄ ȰÆÌÁÔÎÅÓÓ ɍȣɎ 

exhibited grain characteristics better than surfaces that were not 

ÆÌÁÔȢȱ23 Flatness is an inherent property of the result of the milling 

process, both in sawn timber stock and rotary cut veneers. Both 

reveal different qualities of the grain that Wright readily employed, 

                                                             

22 Refer to section 5.1 Documentation of Modelling, page 43 for information 
regarding the anisotropic strength properties of natural timber. 
23 Terry L. Patterson, Frank Lloyd Wright and the Meaning of Materials (New York: 
Van Nostrand Rienhold, 1994), 14. 
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for ȰÈÅ ×ÁÓ ÍÏÒÅ ÓÅÎÓÉÔÉÖÅ ÔÏ ÔÈÅ ÇÒÁÉÎ ÏÆ ×ÏÏÄ ÔÈÁÎ ÁÎÙ ÏÔÈÅÒ 

ÐÒÏÐÅÒÔÙȢȱ24 Linearity is a characteristic that is a combination of the 

grain direction and the manner in which a tree grows tall and 

narrow, and hence the way it is sawn for use in a building. Wright 

ÏÆÔÅÎ ÁÐÐÌÉÅÄ ÔÈÅ ÎÁÔÕÒÁÌ ÁÓÐÅÃÔ ÏÆ ×ÏÏÄȭÓ ÌÉÎÅÁÒÉÔÙ ÉÎÔÏ ÈÉÓ ÄÅÓÉÇÎs, 

particularly to emphasise horizontality. Like his siding that was 

composed of stacked rows of butted horizontal boards with 

projecting battens every first, second or third row, or the lines of 

butted roofing shingles that produce many parallel lines along the 

roof. He even exhibited a plastic-like quality to the linearity in some 

instances with multiple accentuated horizontal lines wrapping 

around different surfaces. For example the long runs of lapped facia 

boards which continue around more than one side, dispersed layers 

of projecting battens on horizontal siding, and the interior plywood 

ceilings with projecting battens running along the grain and around 

different surface planes. While combining to achieve linearity these 

methods also isolate the individual members to reveal board 

widths (and often thickness) and the grain.   

 
                                                             

24 Terry L. Patterson, Frank Lloyd Wright and the Meaning of Materials (New York: 
Van Nostrand Rienhold, 1994), 49. 

 

 

 

 
Figure 2.6: Plastic configuration of linear wood grain on a 
ceiling at the Carlton Wall Residence - FLW 



 

 

22 

But Patterson also asserts that the linearity of timber also relates to 

the human scale in terms of physical dimension, handling ability, 

and therefore workability . Hence why he cites Wright as saying 

wood ÉÓ ȰÔÈÅ ÍÏÓÔ ÈÕÍÁÎÌÙ ÉÎÔÉÍÁÔÅ ÏÆ ÁÌÌ ÍÁÔÅÒÉÁÌÓȢȱ25 

Like Wright, Meyhöfer is in high regard of wood as a construction 

material. His book, Touch Wood, is full of case studies of exemplary 

buildings from various architects worldwide, providing a brief 

insight into the way in which they used timber, other materials, 

structure, and design. He writes a fairly compelling introduction of 

the benefits of timber architecture including its healthiness, 

completeness and diversity as a building product, its simplicity, 

sustainabilityȟ ÁÎÄ ×ÁÒÍÔÈȢ (Å ÅÖÅÎ ÓÔÁÔÅÓ ÔÈÁÔ ÉÔ ÉÓ ÔÈÅ ȰÍÏÓÔ 

ÓÅÎÓÉÂÌÅ ÁÎÄ ÒÅÓÐÏÎÓÉÂÌÅ ÍÁÔÅÒÉÁÌ ÏÎÅ ÃÁÎ ÕÓÅȢȱ26 He points out at 

ÔÈÅ ÖÅÒÙ ÂÅÇÉÎÎÉÎÇ ÔÈÅ ÃÉÔÙ ÏÆ (ÁÍÂÕÒÇȭÓ ÒÅÃÅÎÔ ÉÓÓÕÅÄ ÒÅÑÕÉÒÅÍÅÎÔ 

ÆÏÒ ÁÌÌ ÃÈÉÌÄÒÅÎȭÓ ÄÁÙ ÃÁÒÅ ÃÅÎÔÒÅÓ ÔÏ ÂÅ ÍÁÄÅ ÏÆ ×ÏÏÄȢ Ȱ#ÈÉÌÄÒÅÎ ÁÒÅ 

the most sensitive users of architecture, and wood is a material 

with child -like characteristics; it is natural, captivating and 

                                                             

25 Terry L. Patterson, Frank Lloyd Wright and the Meaning of Materials (New York: 
Van Nostrand Rienhold, 1994), 11. 
26 Meyhöfer, Touch Wood, 6. 

ÅÍÏÔÉÏÎÁÌȢȱ27 From a very young age children absorb new 

information through all their senses like sponges. This involves 

touching; feeling and interacting with architecture in an intrinsic 

way. Whether it is the texture of the grain, the inherent warmth, or 

the enticement of the colour variations, wood is one of those 

products that offers the allure of touch, which, especially for a child 

is all too tantalising. 

Indeed, our connection with the tree itself is fundamentally 

understood as a relationship of provision for humanity. Trees gives 

us oxygen and absorb the carbon dioxide we produce; they can be a 

source of heat when burned; shade from the sun; and focal 

landmarks and vital components that make up the glorious vistas 

we enjoy. Due to the fact that all of these aspects are for the 

provision of our primary needs, it is no wonder the crafting of 

timber for shelter has such a psychological appeal. 

                                                             

27 Dirk Meyhöfer, Touch Wood: The Rediscovery of a Building Material, (Berlin: 
Braun, 2008), 6. 
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3.0 Precedent Analysis  
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3.1 Log Houses 

Log house construction is a historic form of building that has its 

origins in Eastern Europe and Scandinavia. It was much used due to 

the local, readily available source of materials in surrounding 

woodlands and the relative ease and speed of construction in 

comparison to contemporary building vernaculars (stone and 

earth.) Despite the advent of more developed, cheaper, and quicker 

timber building techniques the log house (or cabin) remains a 

popular romantic notion, particularly in North America. There are 

many different ways of joining the logs that make up a log house, 

but essentially the technique consists of roughly hewn round logs 

stacked vertically so as to become the completed walls of the house. 

This technique was traditionally used because of the sole reliance 

on hand operated tools. With no mechanised milling process 

available retaining the entire round trunk was a lot less time and 

work involved than ripping rectilinear profiles. Also, the benefits of 

thicker walls for insulation were well utilised. The arrival of saw 

mills enabled mare accurately machined round logs and a definite 

increase in the speed of construction or the option for milled 

rectilinear profiled logs. 

 

 

 

 

 

 

 

 

 

Figure 3.1: Log house jointing technique: Round notch with a 
tongue & groove 
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The jointing method between each log layer in a wall is crucial, as is 

the walls that interconnect with it, to ÅÎÓÕÒÅ ÔÈÅ ÌÏÇÓ ÄÏÎȭÔ ÆÁÌÌ 

down. As one can imagine, stacking round logs on top of one 

another is not very stable without a way of interlocking. Round logs 

can be stacked up relying on the overlapping corners to hold the 

structure together and chinking the gaps between28; logs can have a 

V-notch cut along the entire length of the underside to fit snugly 

with the rounded top of the layer below; the logs can be milled so 

as to have flat tops and bottoms where they mate; in traditional 

Scandinavian style the entire underside can be formed (scribed) to 

match the log that it sits on; or the mating logs can be tongue and 

grooved. Typically the corners of the walls will help to hold the 

structure together with each layer extending beyond the corner and 

through interlocking corner notches that prevents lateral 

movement. Especially in its typical round profile it remains a 

quintessential wood construction system. 

 

                                                             

28 Chinking is simply blocking the gaps (chinks) between the logs to keep out the 
wind and help prevents heat escaping from the building. Traditionally these gaps 
were filled with mud and any larger gaps could have smaller pieces of wood 
inserted to take up space and then filled around with the mud. Contemporary 
chinking uses cement based mortars and modern flexible caulking compounds.  

 

 

 Figure 3.2: Types of corner joints in a log house 
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3.2 Lockwood  

Lockwood is a firmly established New Zealand company with show 

homes and franchises throughout the country and built projects 

worldwide. It has been operating since 1951 when Jo La Grouw Snr 

created the proprietary construction system that makes Lockwood 

unique. The system has various different types of wall 

arrangements depending on specific requirements within the 

particular area of the building. Lockwood is built on the log cabin 

framework: All the wall arrangements comprise of horizontally laid 

pieces of tongue & grooved timber (with or without cladding and 

insulation) that are vertically stacked to form a completely finished 

structural wall. Each wall is interlocked to, and braced by, 

corresponding transverse walls that form the plan of the building. 

Laterally, the interlocking is by a specially designed dovetailed 

aluminium profile that slides into machined slots in the timber 

(Figure 3.3). Each aluminium section is the same height as each 

piece of timber and is inserted as each layer is placed.

 

In addition, tensioned vertical tie rods within the walls help to hold 

the entire building together, by compressing all the tongue & 

grooved joints of the timber. The complete system is designed to be 

easily buildable from the ground up in layers that one or two 

people can manhandle with ease. The differentiation from regular 

timber buildings in New Zealand, other than the way the timber is 

joined, is that Lockwood consists of solid timber walls (heavy 

timber construction) that serves as the finished product (for 

interior walls at least), rather than light timber framed walls that 

are then lined. 

 Figure 3.3: Lockwood system 
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3.3  Carlo Scarpa 

Carlo 3ÃÁÒÐÁȭÓ ÁÒÃÈÉÔÅÃÔÕÒÅ ÈÁÓ ÁÎ astute connection with context 

through the reuse of materials in different ways. He was also the 

master of the joint and it s relationship to the whole. Frampton tells 

us how the stone revetment in Fondazione Querini Stampalia main 

exhibition hall is used in a way so ÁÓ ÔÏ ÁÐÐÅÁÒ ÌÉËÅ ȰÐÅÔÒÉÆÉÅÄ 

ÃÁÂÉÎÅÔ×ÏÒËȱ ×ÈÉÃÈ ÌÉÎËÓ ÔÏ ÔÈÅ ×ÏÏÄ ÕÓÅÄ ÏÎ ÔÈÅ ÈÁÎÄÒÁÉÌ ÁÎÄ 

deck of the entry bridge by way of the brass connectors employed 

at the joints to each. 29 

!ÌÂÅÒÔÉÎÉ ÓÔÁÔÅÓ ÔÈÁÔ ȰÈÉÓ ÄÅÃÌÁÒÅÄ ÁÉÍ ×ÁÓ ÔÏ ÏÖÅÒÌÏÏË ÎÏÔÈÉÎÇȢȱ30 

This meant not only that there would be a thematic encapsulation 

to the entire project, but it allowed the development of the details 

that has become so defining of his architecture. 

                                                             

29 +ÅÎÎÅÔÈ &ÒÁÍÐÔÏÎȟ ȰCarlo Scarpa and the Adoration of the Jointȱȟ ÉÎ Studies in 
Tectonic Culture: The Poetics of Construction in 19th and 20th Century Architecture, 
(Cambridge, Mass: MIT Press, 1995), 301-302. 
30 Biance Albertini, Scarpa: Architecture in Details, (London: Architecture Design 
and Technology Press, 1988), 31. 

Scarpa readily employed the use of traditional cultural methods, if 

not to produce a traditional result. He fostered strong working 

relationships with specialised craftsman that in turn help develop 

his architectural language. He respected their work and relied upon 

their unique abilities and understanding, always using them for his 

commissions: 

ȰScarpa did not restrict himself to using the available skills, but 

cultivated communication with the people who were to implement 

his drawings, developing both their skills and their creativity. He 

thus revived an artisan culture which had been threatened with 

disappearance. He enhanced it by designs which made the culture 

relevant, integrating it with contemporary architecture. ɍȣɎ Scarpa 

emphasised that one reaches the truth through manual 

constructional work, a thought akin to the logic of dialectical 

ÒÅÁÓÏÎÉÎÇȢȱ31 

 

                                                             

31 Los, Carlo Scarpa, 22. 
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3.4 Gamble House 

The Gamble House, in Pasadena, California, was designed by Henry 

and Charles Greene. They were trained architects but had also been 

previously schooled in woodwork and metalwork. The house (and 

ÁÓ ÉÓ ÃÏÍÍÏÎ ×ÉÔÈ ÍÕÃÈ ÏÆ ÔÈÅ 'ÒÅÅÎÅȭÓ ×ÏÒËÓɊ ×ÁÓ Á ÓÙÎÔÈÅÓÉÓ ÏÆ 

the Arts and Crafts and oriental building styles. Outdoor rooms, 

exposed timbers, and the low pitched roof with large eaves are 

some of the features that they borrowed off the Japanese style. The 

brothers subscribed to The Craftsman, a monthly periodical 

promoting Arts and Crafts style and ideas, of which the first two 

issues were focused on Morris and Ruskin. So combined with their 

manual training background the Arts and Crafts Movement became 

an ideal for the Greene brothers. Although they sometimes used 

premium timber veneer strips in a decorative way and hid the 

lower cost structural timbers (and encased steel beams in timber in 

ÓÏÍÅ ÌÁÔÅÒ ÂÕÉÌÄÉÎÇÓɊȟ ÔÈÅ 'ÒÅÅÎÅȭÓ ÅØÐÒÅÓÓÅÄ Á ÃÒÁÆÔÓÍÁÎȭÓ 

approach to construction. &ÏÒȟ ÁÓ 4ÉÎÎÉÓ×ÏÏÄ ÓÔÁÔÅÓȟ ȰÔÈÅ 'ÒÅÅÎÅÓ 

were sometimes carried away with the idea of honest construction 

as decoration in a way that would have had English Arts and Crafts 

ÁÒÃÈÉÔÅÃÔÓ ÒÅÁÃÈÉÎÇ ÆÏÒ ÔÈÅÉÒ 2ÕÓËÉÎȢȱ32 The Gamble House is a 

holistic approach to design. One of the reasons why it is so highly 

ÖÁÌÕÅÄ ÁÎÄ ÁÄÍÉÒÅÄ ÉÓ ȰÉÎ ÔÈÅ ÑÕÁÌÉÔÙ ÏÆ ÃÁÒÅ ÉÎ ×ÈÉÃÈ ÔÈÅ ÔÉÎÉÅÓÔ 

detail receives as much attention as ÔÈÅ ÇÒÅÁÔÅÓÔȢȱ33 The Gamble 

House is all the more an architectural icon because of the Greene 

ÂÒÏÔÈÅÒÓȭ ÔÈÏÒÏÕÇÈ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÆ ÔÈÅ ÄÅÔÁÉÌÓ ÔÈÅÙ ÕÓÅÄ ÁÎÄ 

adapted and their appropriate use, and the means of craft they 

employed.  

 

 

                                                             

32 Adrian Tinniswood, The Arts & Crafts House (New York: Watson-Guptill 
Publications, 1999), 84. 
33 Tinniswood, The Arts & Crafts House, 84. 

Figure 3.4: Gamble House 
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Architecture begins when two 
bricks are put carefully together 

 
-Mies van der Rohe 
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Figure 3.5: (previous page) Farnsworth House as approached from the Fox River  

Figure 3.6: Farnsworth House Plan 
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3.5 Farnsworth House  

The Farnsworth House is an architectural icon that is highly 

representative of the design principals of Modernism ɀ in 

particular, the International Style. It stands ÁÓ Á ÔÅÓÔÁÍÅÎÔ ÔÏ -ÉÅÓȭ 

work and his principals. It is wrought of a craft that that culminates 

in elegant simplicity  creating a clarity of both whole and parts; 

epitomic of his inÆÁÍÏÕÓ ÁØÉÏÍ ȬÌÅÓÓ ÉÓ ÍÏÒÅȭȢ 

It was designed as a weekend retreat for the original owner, and 

namesake, Edith Farnsworth. It consists of a steel framed skeleton 

with full height glass between the floor and roof slabs. Although the 

floor and roof slabs are an intricate combination of steel grids, 

concrete, and travertine, they read as simply two monolithic slabs 

between eight wide-flange columns with  a complete sense of 

structural ambiguity. Though no welds are apparent, the 

Farnsworth House is in fact a celebration of the craft of welded 

steel construction. 

 

 

To get the pure, elemental look that he was after Mies spend a lot of 

time designing and developing the details. According to Cadwell it 

ÉÓ ÔÈÅÓÅ ÄÅÔÁÉÌÓ ÔÈÁÔ ÁÒÅ ÔÈÅ ȰÇÏÖÅÒÎÉÎÇ ÌÏÇÉÃȱ ÔÏ ÔÈÅ ÃÏÎÓÔÒÕÃÔÉÏÎ ÏÆ 

the house.34 The joint where each of the main wide-flange columns 

connect to the roof and floor plate uses a welding technique called 

plug welding, which is more common in automotive manufacturing 

than in structural engineering. It is particularly useful to join two 

pieces of lapped steel flush together without using any other type of 

fastener that would protrude from either face. The process, shown 

by the sequence of pictures overleaf, is as thus: In the case of the 

Farnsworth house the wide-flange columns were set in place and 

holes were drilled at the connection points. A temporary steel seat 

was welded to the columns in order to accurately place and shim 

the perimeter beams into the correct position. 

                                                             

34 Michael Cadwell, Strange Details (Cambridge, Mass.: MIT Press, 2007), 113 
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Figure 3.7: Sequence of operations for plug welding Farnsworth House structure  

Figure 3.10: Plug Weld ɀ Welding finished  ready to be 
sanded 

Figure 3.8: Plug Weld ɀ Clamped Figure 3.9: Plug Weld ɀ Welding to fill the holes  



 

 

34 

 

 

The channel-section perimeter beams of both the roof and the floor 

slab are clamped to the inside of the columns with flat faces 

together. Welders then fill the drilled holes, which fuses the two 

elements and the weld is ground flush. To complete the 

disappearing connection act the seats are removed and the whole 

structure is painted the same white colour. Thus, the two elements 

remain visually distinct, appearing to simply run past each other 

with no trace of a connection at all. The effect is even more than the 

ÓÌÁÂÓ ÂÅÉÎÇ ȬÓÌÕÎÇȭ ÆÒÏÍ ÔÈÅ ÃÏÌÕÍÎÓ. Rather, they seem to float ɀ 

defying gravity and revealing nothing of how they are joined. Ȱ4ÈÅ 

mechanical craft of the seated connection disappears with the 

industrial craft of welding, the industrial craft of welding 

disappears with the handcraft of sanding, and the handcraft of 

sanding disappears with its own operation.

 

 

There is no glorification of technology in this curious sequence, just 

as there is no ÒÅÍÎÁÎÔ ÏÆ ÃÒÁÆÔȢȱ35 In the end the pursuit of the 

architectural ideal of simplicity belies the complexity of the craft 

that facilitates it. However, even though craft is suppressed, it is 

only by virtue of its exacting nature that the essence of the 

architecture is brought forth. 

 

                                                             

35 Michael Cadwell, Strange Details (Cambridge, Mass.: MIT Press, 2007), 113 

Figure 3.11: Seamless joint at main column 
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From the structure to the window frame details Mies designed the 

Farnsworth House with standard off-the-shelf steel sections. Figure 

3.14 shows the details and the different steel sections Mies used at 

three different locations along the window frames. The wide flange 

column is given special consideration on the interior as well as the 

exterior. The flat section of the column is exposed to become the 

ÏÎÌÙ Ȭ×ÁÌÌȭ ÁÒÅÁ ÉÎ ÔÈÅ ÈÏÕÓÅȢ This is emphasised by the gap between 

the windows with the steel angles wrapping into the column to 

form a recess. The intermediate steel window mullions between the 

columns have the same type of recessed detail and have also 

unsuspectingly been designed to offer tensile structural stability 

between the floor and the roof36. 

                                                             

36 See Cadwell, Strange Details, 112. 

 

 

The corner detail of the window frames is unmistakably Mies. This 

configuration is reminiscent of many of his works, especially with 

respect to curtain wall systems like that of the latter Seagram 

building37 ɀ albeit the main structural columns in the Farnsworth 

house are pulled back from the corners. 

Mies designed the floor to float 1.2m above the ground; a further 

two feet above the level of the highest recorded floods in the 

previous hundred years. However, as a sign of things to come, the 

site was flooded during the houses construction up to the level of 

the lower deck. And despite the high level of the main floor, heavy 

seasonal rain has caused flooding on more than one occasion that 

has seen the buildingȭÓ ×ÏÏÄÅÎ ÃÏÒÅ ÁÎÄ ÐÒÉÍÁÖÅÒÁ ÐÁÎÅÌÓ 

destroyed and completely replaced. 

                                                             

37 See Figure 2.3: Seagram Building corner detail, page 11. 
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Figure 3.13: Farnsworth House - Vertical Section Figure 3.12: Farnsworth House - Horizontal Section  
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Figure 3.14: Farnsworth House - Isometric Section of Window Frame Details 
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Figure 3.15: Exploded view of Farnsworth House showing individually perceived parts  
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3.6 Pavilion  Architecture  

As defined by Blaser, Ȱthe pavilion ɀ ÉÎ ÌÁÔÅ ,ÁÔÉÎ ȰÐÁÐÉÌÉÏȱȟ Ôhe 

pleasure tentɀ is a free-standing building, open to many sides and 

ÁÓ Á ÒÕÌÅ ÌÉÎËÅÄ ÔÏ ÎÁÔÕÒÅ ÏÒ Á ÌÁÎÄÓÃÁÐÅÄ ÇÁÒÄÅÎȢȱ38 In its purity, 

the pavilion exists for relaxation, pleasure, withdrawal, and the 

adoration of nature. The pavilion can take on many forms from 

classic architectural follies and small garden outbuildings, to those 

built for nobility like the various pavilions within the Royal palace 

complex in Phnom Penh. 4ÈÅ ÉÄÅÁ ÏÆ ȬÐÁÖÉÌÉÏÎȭ ÐÅÒÍÅÁÔÅÓ -ÉÅÓȭ 

architecture, especially the example of the ancient Chinese pavilion. 

In a comparison with the Barcelona pavilion: 

ȰɍȣɎ These buildings again show us the lost correspondence 

ÂÅÔ×ÅÅÎ ÌÉÆÅ ÁÎÄ ȰÅØÉÓÔÅÎÃÅ ×ÉÔÈÉÎ ÓÐÁÃÅȱȟ ÁÓ ×ÅÌÌ ÁÓ ÔÈÅ 

involvement of exterior space, and a reverential relationship to 

ÎÁÔÕÒÅȢȱ39 

The Farnsworth House is epitomic of pavilion architecture: The fact 

that it was designed as a weekend retreat, the open plan, a seamless  

                                                             

38 Werner Blaser, West Meets East: Mies Van der Rohe, (Basel; Boston; Berlin: 
Birkhäuser, 1996), 90. 
39 Werner Blaser, West Meets East: Mies Van der Rohe, (Basel; Boston; Berlin: 
Birkhäuser, 1996), 90. 

 

visual connection to the landscape, and the physical positioning all 

speak of retreat and an embrace with nature. There are gradual 

formal transitions as one journeys from outdoors to indoors: From 

the grass of the open meadow up to the floor of the open deck; then 

up again to the open (on three sides), but covered deck; a 90° turn 

and then a horizontal move into the glass enclosed space; finally, 

into the heart of the building, which is completely enclosed. Every 

degree of enclosure is staged, ȰÅÁÃÈ ÓÔÁÇÅ ÐÕÌÌÉÎÇ ÕÓ ÄÅÅÐÅÒ ÉÎÔÏ ÔÈÅ 

play of frame and landscape.ȱ40 There are further graduations that 

respond to the natural environment like the mosquito nets that can 

be installed on the covered deck to enclose the walls, the sheer 

curtains that can be drawn, and the doors and window that can be 

opened or closed. 4ÈÅ ȬÌÅÓÓ ÉÓ ÍÏÒÅȭ ÁÔÔÉÔÕÄÅ that Mies took towards 

the architecture emphasises the elegance of these different spaces 

and the transitions between them. In its positioning on the flat near 

ÔÈÅ ÒÉÖÅÒ ȰÔÈÅ &ÁÒÎÓ×ÏÒÔÈ ÈÏÕÓÅ ÒÅÌÉÎÑÕÉÓÈÅÓ ÉÔÓ ÇÒÁÓÐ ÏÎ ÔÈÅ 

landscape and opens like a hand in a riverȱ41 as it is gently 

embraced by the giant sugar maple nearby: One with nature. 

                                                             

40 Michael Cadwell, Strange Details, (Cambridge, Mass.: MIT Press, 2007), 118. 
41 Michael Cadwell, Strange Details, (Cambridge, Mass.: MIT Press, 2007), 101. 
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Figure 3.16: Sketch of Japanese pavilion Figure 3.17: Sketch of Farnsworth house 
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View from the meadow 

View from the lower deck  

Figure 3.18: Series of sketches that show the graduations of enclosure 

View from inside the house View of the upper deck 
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4.0 Site 

 

Site is an attribute that has arguably the most influence on design. 

Physical location, environmental and ground conditions, 

availability of building materials or labour, history, amenities, 

proximity to places/objects etc: All of these aspects can have an 

impact on design, whether they serve to constrain or expand. The 

initial focus on detail meant that the site was not something to be 

considered until the later stages of design. 

 

 

 

This drew attention to the considerable influence that a location 

can have on the design - particularly planning, orientation, and 

geography. However, the site was chosen with specific intentions in 

mind that came as the result of initial and conceptual design. The 

chosen site is Torrent Bay within the Tasman region, in particular 

the lagoon-type estuary that lies inland to the bay itself. 
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Figure 4.1: Location of Abel Tasman National Park  Figure 4.2: Torrent Bay Location  
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Figure 4.3: Site at Torrent Bay showing walking tracks and rivers  
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The estuary is a unique site in many ways. It lies within the Abel 

Tasman National Park and is visited by many people year round 

who stroll the walking track or kayak around the different bays, 

exploring the area. The village of Torrent Bay is situated on the 

northern edge of the estuary between the bay and the beach. It 

marks a pickup point for water taxis that operate in the area and a 

significant milestone in the walking track that runs through it. The 

estuary is very responsive to tidal changes, filling up every high tide 

and emptying out every low tide. Notably, tidal differences in the 

Nelson/Tasman region are particularly large. The range of spring 

tides (around new moon and full moon) can often be up to 4.5m 

between low and high tide42. The tides also determine the path of 

the walking track: The estuary can be crossed within two hours 

either side of low tide, otherwise, an all-tide track leads around it to 

Torrent Bay village. The difference in time is one hour between the 

two routes. It was this tidal feature that was attractive about the 

site as it echoes the flooding that has happened at the Farnsworth 

house on more than one occasion when the Fox River breaks its 

banks. It was an opportunity to respond to the tidal changes.  

                                                             

42 Source: http://tides.mobilegeographics.com/calendar/year/4097.html 

 

 

 

 

 

 

 Figure 4.5: Kayaks on the Abel Tasman 

Figure 4.4: Trampers crossing the estuary  
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Figure 4.6: Dramatic change: Satellite view of high tide (above) and low tide (below)  
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Figure 4.7: Torrent Bay at high tide  Figure 4.8: Torrent Bay at low tide  
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Moreover, a defining factor in site selection is that the estuary is the 

confluence of the sea and the waters that flow from the mountains; 

it is the joint, in the wider context, between ocean and tributary. 

The brackish water of the estuary is neither ocean nor river; it is 

both. The two main tributaries are the Torrent River from the south 

east and Tregidga Creek from the northern tip, while a minor one 

flows in from the southern point. It was French explorer Jules 

$ÕÍÏÎÔ Äȭ5ÒÖÉÌÌÅȟ ×ÈÏ ×ÁÓ ÉÎÓÔÒÕÍÅÎÔÁÌ Én charting the area and 

naming many of its features, who named Torrent Bay Anse des 

Torrents (Bay of Torrents) because he saw three torrents flow into 

it43. The estuary is partially enclosed to the sea between a 

prominent hilltop on the south and a sand bar that stretches from 

Torrent Bay village on the north. 

                                                             

43 $ÕÍÏÎÔ $ȭ5ÒÖÉÌÌÅȟ Ȱ))) 4ÈÅ 0ÁÓÓÁÇÅ ÆÒÏÍ 0ÏÒÔ *ÁÃËÓÏÎ ÔÏ 4ÁÓÍÁÎ "ÁÙ ÁÎÄ ÖÉÓÉÔ ÔÏ 
!ÓÔÒÏÌÁÂÅ "ÉÇÈÔȱ ÉÎ  New Zealand 1826-υόφϋȡ &ÒÏÍ ÔÈÅ &ÒÅÎÃÈ ÏÆ $ÕÍÏÎÔ $ȭ5ÒÖÉÌÌÅȟ 
edited by Olive Wright, 60-84. (Wingfield Press, 1950), 78-79. 

 

The specific site will be on a prominent headland at the south end 

of the estuary (see Figure 4.3). This has quite a slope and is covered 

in dense bush that runs right down to the estuary, which in contrast 

is flat and sandy. It is a very sharp transition between the two 

terrains. This is a desirable point as it is a place that the walking 

track nears as it runs around the hill and is a junction where one 

can choose the high tide or low tide route. Also, from here one can 

explore Cleopatras Pool, another notable feature along the track, 

just up the Torrent River to the east. This will be especially 

beneficial for kayakers at high tide as they can kayak right into the 

estuary and leave their kayaks at the pavilion to explore up the 

river further. The pavilion will need to be able to respond to the 

tides, which is an integral aspect of the site. 
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Figure 4.9: Cross section of site running north -south 
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5.0 Design Process 

 

The design process did not start out, as one might expect, with 

intensive site investigations and research into various precedents 

of the program. There was no site and no program. This might leave 

the question begging, what do we design? However, it meant an 

initial focus on detail and an inside-out design approach with the 

intention that a brief would develop from those initial 

investigations; that the details would be a generator for the 

architecture as pretexts for text.44 

                                                             

44 -ÁÒÃÏ &ÒÁÓÃÁÒÉȟ ȰThe Tell-The-Tale Detailȟȱ ÉÎ Theorizing a New Agenda for 
Architecture, ed. Kate Nesbitt (New York: Princeton Architectural Press, 1996), 
508. 

Figure 0.26 Cross Section 
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5.1 Documentation  of Modelling  

The design process began with an investigation into various types 

of timber joints. As there are numerous different ways in which 

timber can be joined, and indeed numerous variations and 

complexities within, the predominant focus was on the mortise and 

tenon joint. Within this type alone, there exists a myriad of 

variations and possibilities, so a selection was made of some typical 

traditional joints and some perhaps not so mainstream. 

The commencement of the research involved physically modelling 

different mortise & tenon joints to gain greater understanding of 

both the three dimensional look & feel, the process of crafting, and 

an idea of the performance of the joint. No extra fixings (glue, nails, 

screws etc.) were used in the process of crafting so the 

performance of the joint can be determined by the inherent 

properties of the jointing method. Needles to say, the quality of 

execution is a major factor in the joint making process and can lead 

to varying degrees of success or failure depending on a specific 

ÊÏÉÎÔȭÓ ÔÏÌÅÒÁÎÃÅÓȢ !ÌÓÏ ÔÈÅÒÅ ÉÓ ÔÈÅ ÁÓÓÅÓÓÍÅÎÔ ÏÆ ÈÏ× ÍÕÃÈ ÔÉÍÅ ÉÓ 

taken getting the joint to fit precisely. 

 

 

The simple through tenon was the first to be crafted. Though it is 

the most basic, it is still a difficult and time consuming joint to 

build. From previous experience (and through various research 

sources) the process of crafting a tight fitting and neat joint 

requires an understanding of the final pieces that mate and how it 

can be ensured that the visible edges are tight to their mating 

counterparts. Care must be taken in the marking out, cutting and 

chiselling.45  

 

                                                             

45 All of the examples of joints have been created using hand tools for the most 
part. In doing this I found myself constantly checking and sharpening the various 
chisels used to ensure clean cuts and ease of use (for example, smoothing down 
the final surface of the tenon cheeks to fit tightly into the mortise). 
 

Figure 5.1: Extended through tenon 



 

 

52 

This joint can rely entirely on friction (if no other fixing elements 

are used) therefore it is essential to get a tight fit. However, as is the 

case with all mortise and tenon joints, the tolerances are critical: If 

the fit is too tight the mortised piece may split apart when the 

tenon is inserted, especially if the side walls are too thin (tenon is 

too thick). Likewise, the joint will fail if the fit is too loose. The first 

iteration of modelling is an example of the tolerances being 

overstepped. In an effort to achieve a tight fitting and secure 

through-tenon joint, the insertion of the tenon caused the mortised 

piece to split (Figure 5.1). When the tenon is inserted it asserts 

stress on the mortised piece that causes a reactive tension which 

helps to hold the joint tightly together, but the case in point shows 

that there is a point at which the internal structural integrity of the 

timber itself will fail when tensioned too much. This is fundamental 

to the nature of a timber joint in which the solidity depends 

principally on the nature of friction, but it is important to know that 

the reactive tension does not have the same result in every 

direction. The anisotropic nature of timber deems that any tension 

along the length of the grain (in the same direction as the fibres) 

has a greater ability for resistance than tension perpendicular to 

the grain. For example a piece of timber will split along its grain far 

easier than breaking across its grain due to the innate nature of the 

direction of the fibres within timber that hold it together.46 

Naturally, the same goes for the compressive strength of timber. 

Typically the compressive strength of timber parallel to the grain is 

between 2 and 4 times the strength in the perpendicular direction 

the tensile strength parallel to the grain can be as much as 20 to 40 

times the strength in the perpendicular (It varies with grading and 

species.)47 It is also worthy of noting that imposed loads can result 

in both tension and compression on different parts of particular 

timber members depending on the situation. For instance, loading a 

spanning structural beam with floor joists running perpendicular; 

the floor joists will impose a compressive load on the top of the 

                                                             

46 Timber is also anisotropic in both directions across the grain, typically splitting 
more readily normal to the growth rings (radial) than tangentially as the growth 
rings are defined lines on which to split along. 
47 See Appendices 

Appendix 1: Tables for Wood Strength and Stiffness, page 72. It is also interesting 
to note from this table that the tensile strength of timber parallel to the grain is 
between 2 and 4 times greater than its compressive strength, while the opposite is 
generally the case in the perpendicular; depending on the grading and species it 
can be up to 1.5 times the strength in compression than in tension. 
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load bearing beam, resulting in a reactive tensioning of the lower 

part of the beam. 

 

The pinned tenon joint is very common in timber framing. In the 

constructed model in Figure 5.2 two offset, tight fitting pins 

(wooden dowels) were bored into a through mortise & tenon joint 

after it was assembled. Sometimes the holes in the mortise can be 

predrilled slightl y offset (foreshortened) to the holes in the tenon, 

resulting in a drawing together of the joint as the pins are struck in. 

This process is a form of pre tensioning called draw boring. The 

pins assists in holding the joint together should the timber shrink 

as it adjusts to ambient moisture conditions and/or to resist any 

movement. They directly assist in the structural integrity of the 

joint as they work in shear to prevent the joint separating. The pins 

themselves are reliant on friction to remain fixed but this is 

secondary to the performance of the joint. Greater shear loads also 

create more friction to help hold the pins in (until the limit of shear 

strength has been reached of course.) The presence of the pins 

gives the joint a tectonic expression of rigidity and permanence in 

comparison to the simple through mortise and tenon. 

 

They also emphasise the expressed aspect of different members 

passing through each other to fix the joint (especially if seen from 

both sides as is the case in the model), in addition to the visible end 

of the tenon, which was flushed like the pins to obtain a consistent 

appearance. 

 

 

 

 

Figure 5.2: Pinned Tenon 
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A slight variation is the open through mortise & tenon, sometimes 

referred to as a bridle joint, which is used in a corner situation 

ÒÁÔÈÅÒ ÔÈÁÎ Á Ȭ4ȭ ÊÏÉÎÔ. 4ÈÅ ÊÏÉÎÔ ÉÓÎȭÔ ÁÓ ÓÔÒÏÎÇ ÏÎ Á ÃÏÒÎÅÒ ÁÓ ÔÈÅ 

mortised piece has no timber beyond the mortise itself to hold the 

open end together, thus the mortised timber must be very strong so 

as not to split open when the tenon is inserted or if there are loads 

imposed on the joint that would cause it to twist. Also, it has a 

greater predisposition to hinging if any loads force the members off 

the perpendicular because of the lack of the other mortise side wall 

which helps to stabilise the joint. Pins would aid in preventing any 

hinging. Albeit, in terms of a corner joint it is far superior to that of 

a simple mitre in terms of performance albeit they are both suited 

to different applications. The mitre emphasising a visual continuity, 

of wrapping or folding around and displaying a clear profile as seen 

in Figure 5.4, while the bridle giving a sense of both overlapping 

and immersion. One linear direction is seen as the more dominant 

one, which can be emphasised by thicker widths of timber or 

darker coloured species as is in the picture where the darker, richer 

colour of the Douglas fir overshadows the lighter pine. 

 

 

 

 

 Figure 5.4: Mitred corner  

Figure 5.3: Open through mortise & tenon (Bridle)  
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The pegged, or keyed, tenon joint, as the name suggests, has a peg 

through the tenon. The peg acts in much the same way as pins (ie. 

locking the tenon in place) but in a different position, but it also 

draws the tenon tighter against the mortised piece when inserted 

due to its wedged shape. It is wonderfully simple in theory but of 

course extremely time consuming and difficult to craft, not only 

because it has extra parts that need to be fashioned, but a measure 

of awareness is needed to ensure the peg will work correctly to pull 

the joint together as it is inserted. It is a very visually engaging joint 

as its workings are clear to see and understand, but it also 

physically engaging as it can be assembled and disassembled as 

needed. This has particular use in large or bulky furniture that can 

easily be broken down into smaller parts for portability or storage 

when not in use. 

 

 

 

 

 

 

 

 

 

 

Figure 5.5: Pegged, or Keyed tenon 



 

 

56 

The foxtail wedged tenon is perhaps one of the most unpretentious 

and unassuming joints. On face value it looks exactly the same as a 

butt joint and on closer inspection could easily be supposed a tight-

fitting blind mortise and tenon. The later would essentially not be 

wrong but the slight differentiation is the wedged or dovetail shape 

that the tenon assumes when inserted into the mortise. This is due 

to wedges in saw kerfs at end of the tenon (in the end grain) that 

are forced further in when the tenon is inserted into the mortise. 

This splays the tenon to fill the shape of the dovetailed mortise as 

the joint is brought together. It is a mechanically bound joint that 

has extremely fine tolerances and gives no room for error; it is by 

nature single-staged - requiring no secondary means of fixing; 

single sided ɀ being worked and fit together from one side only in 

relation to the mortised piece; also, it is a joint that will not come 

apart - even if assembly goes wrong. Its main use is when a 

mortised member is already in place and there is no way in which 

to fit wedges to the tenon from the reverse side or to gain easy 

access to the sides to drill fixing pegs, for example remedial work.48  

                                                             

48 William Noyes, Handwork in Wood (Peoria, Illinois: The Manual Arts Press, 
1910), http://www.timberframe -tools.com/reference/handwork -in-wood/ 
(accessed March 10 2012). 

 

 

 Figure 5.7: Inner workings of foxtail wedged tenon  

Figure 5.6: Foxtail wedged tenon 
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The foxtail wedged tenon can also be used to conceal any fixings in 

joinery and furniture, for example, when a clean look is desired that 

does not compromise strength. All of the previous mortise & tenon 

joints have an architectural expression that coincides with the 

method of assembly. Although his joint exemplifies a dialogue with 

the process of construction very well, the architectural expression 

of this is masked. Much like the plug welds used on the Farnsworth 

House the craft hides itself. Two sectioned models were 

constructed to reveal the fixings that are vital to the integrity of the 

joint. The sectioned model, as iÔ ×ÁÓ ÅØÅÃÕÔÅÄ ÂÙ ȬÓÐÌÉÔÔÉÎÇȭ ÂÏÔÈ 

members in half, revealed that the structural integrity of the joint 

was compromised. While the tenoned member did not pull out 

along its length away from the mortised piece due to the wedges 

preventing movement in that direction, the tendency was to slide 

out sideways if there were any residual movement due to the joint 

not being completely tight. In the first attempt (Figure 5.8) large 

gaps can be seen between the two members as the wedges did not 

splay the tenon enough to ensure tight fitment. It will not pull out 

completely longitudinally to the tenon member, but can easily slip 

out sideways. 

 

 

 

 

 
Figure 5.9ȡ 3ÅÃÏÎÄ ÁÔÔÅÍÐÔ ÁÔ Á ȬÓÅÃÔÉÏÎÅÄȭ ÆÏØÔÁÉÌ 
wedged tenon 

Figure 5.8ȡ Ȭ3ÅÃÔÉÏÎÅÄȭ ÆÏØÔÁÉÌ ×ÅÄÇÅÄ ÔÅÎÏÎ 
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The second attempt redressed this problem, but the joint tended to 

open sideways during insertion resulting in the need to belt it back 

together, of which one can observe the hammer marks on the face 

in Figure 5.10. A possible solution to this would be to adapt the 

joint so the mortise was dovetailed not only in the direction that 

can be seen (on the visible side), but on the side that faces the 

tenoned member. In turn, the wedges would need to be angled so 

as to open the tenon more on the hidden part of the join. However, 

this only adds further complexities in construction to an already 

ÄÉÆÆÉÃÕÌÔ ÊÏÉÎÔȟ ÁÎÄ ÄÏÅÓÎȭÔ ÁÃÔÕÁÌÌÙ ÁÌÉÇÎ ×ÉÔÈ ×ÈÁÔ ÔÈÅ ÍÏÔÉÖÅ 

behind sectioning the joint sought to achieve; it only creates more 

detail that cannot be perceived in the end outcome ɀ which may or 

may not be desirable. Figure 5.9 and 5.10 both clearly show the 

effect that the wedges have on the tenon, splitting the timber along 

the grain. This demonstrates the timber revealing its limits of cross-

grain tensile strength. However, the direction and short length of 

the splits will not overly compromise the joint along the length of 

the tenoned member.  

 

 

 

 

 

 

 
Figure 5.10: Hammer marks: evidence of the joint 
not conforming to expectations  
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All of the joints thus far have been between members that are 

perpendicular to each other. It was therefore decided to investigate 

whether or not members could be expressively joined in parallel. 

One method that came to mind because of the dovetail shape of the 

previously modelled foxtail wedged tenons was to incorporate a 

butterfly key that spans between the two parallel members to bind 

them together in a similar way. This method is particularly 

synonymous with the Lockwood system and its use of aluminium 

keys, albeit at right angles (See section 3.2 Lockwood, page 

26Error! Bookmark not defined. ). Butterfly keys are sometimes 

used in joinery as a (mostly decorative) way of expressing a 

connection between two corresponding members. They are usually 

set partway (very rarely the full depth) into the face of the already 

glued timbers with a dovetail in each member (Figure 5.11). This 

expresses a delineation of both the individual members that are

 

 

joined and the reinforcement for an otherwise seemingly 

unconvincing butted connection. Practically, because of the double 

dovetail shape the butterfly keys will prevent the two 

corresponding members from separating. Due to this, it is can also 

be used over a crack in a piece of timber to prevent it from 

separating more.  

 

 

 

 

Figure 5.11: Bench top with butterfly key jointers  
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How well could the butterfly key hold two parallel members together 

without glue? 

 

A model was constructed with two butterfly keys made with 

Eucalyptus Saligna hardwood across two pieces of pine. Even when 

complete this joint clearly demonstrates the mechanical process of 

its connection. It was also possible to express a tension between the 

two parallel members by physically separating them slightly (about 

2mm) knowing that they would remain in that position because of 

the ËÅÙÓȭ shape. The connection between the two is expressed by 

the obvious orthogonal intervention. This enables the individual 

elements to be read in their own right, but also as parts of the 

whole.  

 

 

 

 

 

 

 Figure 5.12: Butterfly key joint  
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A second attempt was made at the butterfly key jointer, this time in 

an effort to draw the two members together tightly as the key was 

driven in ɀ much like the process of draw boring (see page 53.) This 

was done by tapering the butterfly key so as to form a wedge, and 

adjusting the position of the rebates. In this way, the further the key 

was hit in the closer the two members would become. This worked 

very well until the final blow when the key cracked down the 

middle due to excessive tension. It may not have cracked had the 

grain of the key been aligned correctly ɀ so as to run across the 

connection rather than normal to it. The reason for the grain 

direction of the key was for ease of manufacturing. An entire length 

of timber could be shaped with the profile and desired key lengths 

then cut. This still leaves a wedge to be formed, but it is still faster 

than forming each key individually. However, this exemplifies the 

thought that needs to be taken regarding grain direction; not only 

for strength, but also in the way we read the join. The way it is 

modelled reveals end grain ɀ a hint that the key travels a distance 

into both timbers. But if the grain runs transverse to the two joined 

members we get a sense of crossing and interconnecting that is also 

aligned with the tensile strength of the key. In principle this method 

works well but the tolerances are very fine and there are many 

variables ɀ the angle of the key, the position of the key rebate and 

how that pulls the two members together, and the wedged shape of 

the key that causes it to get tighter as it is driven in. Therefore, the 

craft has to be exacting in execution.  

 

 Figure 5.13: Cracked butterfly key connection  
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The illustrations on this page and the following two show a series 

of different configurations of butterfly keys to join two parallel 

timber members. The first illustration shows the butterfly key 

going the full depth of both members, as in the physical model in 

Figure 5.12, while the second displays the key on one side only ɀ 

being rebated part way in. The third illustration shows the two 

members tongue and grooved so as to prevent sideways movement, 

a factor not allowed for in the first two. 

Figure 5.14: Different configurations of butterfly key ɀ Top view: Plan. Bottom view: 3D 
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These illustrations further develop the idea of the rebated 

members, using different proportioned members, key positions and 

rebate positions in an effort to design a join that is both structurally 

sound and relatively easy to construct. The last development shows 

a separation of the butterfly key and the tongue and groove 

allowing a longer key connecting for all of its length to both 

members rather than the previous two, and the third illustration in 

Figure 5.14, connecting by a smaller amount of key due to the 

interruption of the tongue and groove. This therefore requires a 

larger width of timber to fit the two systems. 

Figure 5.15: Development of butterfly key join  



 

 

64 

This sequence of illustrations shows the addition of a smaller PVC 

(or similar) baffle rebated into both members as a floating tongue 

to alleviate the complications of the tongue and grooved system 

getting in the way of the keys and to get rid of the need to machine 

the members so much. It is not a problem to create a rebate down 

the side of a piece of timber, but machining a tongue down the face 

takes a considerable amount of work and reduces the size of the 

timber. The floating tongue solves that problem, meaning the same 

simple groove can be cut into both members. The last illustration 

incorporates a weather groove to create a pressure equalised 

chamber for use if the member was part of an exterior wall. 

However, note the need for wider pieces of timber to incorporate 

both the vertical and horizontal systems. 

Figure 5.16: Further development to resist lateral movement with an inserted baffle  
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Figure 5.17: Development of the linear joint into a wall system  
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This is an attempt to provide a jointing solution for a situation like 

prefabricated wall elements that have linear joints rather than a 

ÎÏÄÅȢ Ȱ!ÒÃÈÉÔÅÃÔÕÒÁÌÌÙ ÓÐÅÁËÉÎÇȟ ÔÈÅ ÔÅÃÈÎÏÌÏÇÉÃÁÌÌÙ ÃÏÍÐÌÅØ ÌÉÎÅÁÒ 

joint supplants tÈÅ ÎÏÄÅȢȱ49 The butterfly key used in this way is a 

node on a linear joint. To form a complete linear joint the foxtail 

wedged tenon was adapted so as to run the full length of one timber  

member, being inserted parallel into a corresponding full length 

dovetailed member, the sequence of which is outlined in Figure 

5.18 overleaf. In this way, the ends clearly express the method of 

jointing and the process. Because of the 90 x 45mm timber stock 

used it was chosen to run the tenon down the edge of the member 

and the receiving dovetail down the side to form a T-shaped profile. 

This was due to the amount of timber being used for the tenon itself 

and to ensure the remaining amount of the tenoned member was 

still  substantial and the full thickness. For the rebated piece it 

meant there was plenty of timber left width -wise to resist the force 

ÏÆ ÔÈÅ ÔÅÎÏÎȭÓ ÓÐÌÁÙȢ 4ÈÉÓ ÒÅÓÕÌÔÉÎÇ 4 ÐÒÏÆÉÌÅ was a (surprisingly) 

pleasant combination as it served to outli ne the two pieces 

strongly, because of the rotated axis, while still retaining a sense of 
                                                             

49 #ÈÒÉÓÔÏÐÈ !ÆÆÅÎÔÒÁÎÇÅÒȟ Ȱ"ÕÉÌÄÉÎÇ 3ÉÍÐÌÙ ×ÉÔÈ 7ÏÏÄȱ ÉÎ In Detail: Building 
Simply, ed. Christian Schittich (München: Birkhäuser, 2005), 34. 

wholeness. Though, in this form the joint presented its own 

problem in that the amount of force required to engage the two 

members was too great for one (or more) to assemble with any real 

precision for larger sections ɀ rather, a great amount of precision 

would be required due to the amount of force needed. Albeit, the 

entire joint does not need to fit together at once (it can be angled 

in), but the mortised element needs to be sufficiently braced so as 

to apply a decent force to engage the tenon. The foxtail wedged 

tenon jointing method certainly encapsulates the process of 

construction; of the two pieces coming together and interlocking ɀ 

one of the central reasons why the foxtail tenon was investigated. 
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Figure 5.18: Sequence of insertion of foxtail wedged tenon running lengthwise  
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5.2 Development of the brief  

For the reason that this project is primarily concentrated on 

detailed aspects, it makes sense to express this within a small scale 

architectural setting. Not that the joints would necessarily lose their 

focus within a large context, rather the more practical matter of 

time constraints would restrict an intensely detailed large-scale 

project. A brief that involved the process of craft would be the most 

fitting way to present the research and design investigations. While 

constructing and analysing the various joints it became clear that 

cerÔÁÉÎ ÊÏÉÎÔÓ ÅØÐÒÅÓÓÅÄ Á ÄÅÇÒÅÅ ÏÆ ȰÐÕÔ-ÔÏÇÅÔÈÅÒÎÅÓÓȱȟ ÎÁÍÅÌÙ ÔÈÅ 

foxtail tenon and the pegged tenon. That is, one has to understand 

the physical process of the construction of the joint in order to 

construe the tectonics of the joint. There is one fundamental 

difference between the two joints in that while the pegged tenon 

can be disassembled, the foxtail tenon cannot. 

 

 

The foxtail tenon has a strong relationship to the principles of the 

plug welded joins on the Farnsworth House; it is ambiguous but 

refined, it involves a high degree of craft to be precise and is about 

process, and the craft covers itself up in the end product. Therefore, 

Á ÔÉÍÂÅÒ ÐÁÖÉÌÉÏÎ ÔÈÁÔ ÃÌÏÓÅÌÙ ÆÏÌÌÏ×Ó ÁÎÄ ÔÒÁÎÓÌÁÔÅÓ -ÉÅÓȭ 

intentions, themes and design principles of the Farnsworth House 

was fitting. 

The program is to offer a specific place of retreat within the 

national park for the adoration of nature. It will mark the junction 

of the two alternate pathways across to Torrent Bay village and the 

pathway up the river to Cleopatras Pool. It will provide a floating 

jetty for kayaks that explore the area at high tide and a sheltered 

place to stay overnight. 
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5.3 Design Development  

In order for the building to read as a series of parts joining to form 

a whole, the next stage was to develop the modelling of individual 

joints to form larger parts, and to investigate how these larger parts 

could be in turn joined together. 

 

Column-Floor Junction 

The intention is for this junction to be read as a simple slab with a 

tenuous connection to the column. As we know, like all modernist 

ÄÅÓÉÇÎÓ ÓÉÍÐÌÅ ÁÐÐÅÁÒÁÎÃÅÓ ÁÒÅ ÎÅÖÅÒ ÁÓ ÔÈÅÙ ÓÅÅÍȣ 

The column will utilise the T-profile with a foxtail wedge 

connection that was developed through modelling (see Figure 5.18, 

page 67 and the previous page). This was chosen for its simplicity 

of aesthetic and it can utilis e standard timber stock. It also offers 

good structural stiffness in both lateral directions. The intention for 

the floor to appear as a fine timber box with joinery-type qualities 

was rather difficult , and it involved a lot more work beneath the 

surface. The perimeter will be read as a slender border to which the 

flooring is laid flush with. 

 

 

Figure 5.19: Sketch of corner joint development 

 

 

 

Figure 5.20: Further corner joint development  
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The only joints to be seen from the outside will be butterfly keys at 

each corner to hold the junction. This will reinforce the impression 

of fine joinery. The important connection between slab and column 

will introduce  a delineation of the two parts by incorporating an 

additional separator element. It was chosen to separate slab and 

column (in a deviation from the Farnsworth House) as a 

development of designs revealed this to be more expressive of both 

the two parts and the jointer. This is in the form of a floating tenon 

that references the plug welds on the Farnsworth House by way of 

a pinned connection at the column. The floating tenon was 

structurally developed to introduce a positive connection between 

the two parts, as they do not run into each other. 

 

 

 

 Figure 5.22: Junction - Column to slab (not shown)  

Figure 5.21: Sequence of development of slab joints 








































