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Abstract 
Design for Deconstruction (DFD) is one of the most important strategies towards the reduction of the 
environmental burden of the construction environment. A better and deeper understanding of the DFD 
role and interrelationships involved in DFD should help this technique become an important consideration 
in any construction project. This is an exploratory study focused on review of current available state-of-
the art information on design to dismantle concept and exploring potential applicability to wood-based 
assemblies and systems.  
 
In Canada, few steps have been taken towards developing some guidelines and strategies for design for 
deconstruction and adaptability in buildings. However the process seems to have stopped after the 
publication of CSA guidelines in 2006 with no further activities planned. It has been demonstrated that 
DFD concepts could be applicable to most of the constructions methods where wood and wood-based 
products are used.  
 
Aside from the analysis that needs to be done on accessibility, labelling, connections and layering, a 
special attention is required on the coordination to be created between the owners, architects, designers 
and builders. More work is needed to well-identify what are the specific problems/constraints related to 
each construction method (light wood-framed, post and beam, X-lam and any hybrid combination 
between them or even with concrete or steel). 
 
Finally, it will be necessary to conduct a market study where it will be possible to quantify and identify 
professionals, developers and practisers that are most interested in adopting these concepts for the 
development of greener building designs. 
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1 Objectives 
The key objective of this exploratory study was to review current available state-of-the art information on 
design to dismantle concept and to explore potential applicability to wood-based assemblies and systems, 
with the ultimate objective of minimizing the impact on the environment by ensuring the assemblies and 
their parts can be easily reused, re-manufactured or recycled at end-of-life. 
 
 

2 Staff 
Mohammad Mohammad Group Leader, Building Systems 
Williams Munoz Research Scientist, Building Systems 
 
 

3 Introduction 
Design to Dismantle, also called Design for Deconstruction (DFD), constitutes one of the most 
environmental friendly building techniques in the world. This concept rose from the concern of landfills 
occupation and energy consumption when disposing and producing building materials. One of the crucial 
problems of today’s building construction is that buildings are made in such a way that many alterations 
lead to demolition of building parts or even the whole structure. The main reason for this is the fact that 
different functions and materials comprising a building system are integrated in one closed and dependent 
structure which does not allow alterations. Presently, the construction industry is mainly focused on 
improving assembly techniques but very little efforts are being invested on adopting a concept that 
facilitates ease of disassembly during the building service life or at the end of it. 
 
The deconstruction can be considered as an important element of sustainable construction. By adopting 
the concept of design for disassembly special systems of a building become more amenable to 
modifications and change of use. At the same time the technical composition of a building become 
transformable which is a precondition for reuse and recycling of building components. 
 
Recycling is the first step towards this ecological principle which partially addresses the construction 
waste problem, because it can use up considerable resources in re-processing and transportation. 
Adequate guidelines and design details for deconstruction at the start of the project enables one building, 
at the end of its useful lifespan, to be the resource for the next and helps “close the loop” for resource use. 
It also designs out future risk and cost by ensuring that building elements and products can be quickly and 
easily maintained and replaced. 
 
In Canada, efforts towards the creation of a standard for design for disassembly and adaptability (DFD/A) 
started early this decade with the development of guidelines by the Canadian Standard Association which 
became a public document in 2006 (Clapham et al., 2008). These Guidelines for Design for Disassembly 
and Adaptability in Buildings (CSA, 2006) established a list of fourteen points relates to this practice. 
Information received have indicated that the committee in charge of the creation of the standard is 
presently in pause and no more steps towards a Canadian Standard have been made.  
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4 Background 
Buildings consume a large proportion of the world’s resources. New construction, maintenance and 
renovation of buildings account for 40% of the world’s material flow (Roodman and Lenssen, 1995). The 
theory applied by politicians and economists indicates that consumption helps nation’s economy. 
However, one of the down-sides of that is the depletion of the natural resources. Even renewable 
resources as wood, grains, and animal products are finite (Webster et al., 2006). 
 
An emerging strategy to help reducing this overconsumption is the design for disassembly (DFD) that is 
probably the most important step towards conserving materials, reducing energy consumption and 
pollution and global warming gases emitted by the construction activities, from the extraction of material 
until the end-of-life of a building. Moreover, DFD concepts, a notion of Adaptability of the building can 
be added. This one is considered as a measure of how easy it is to modify a building during the course of 
its life (Webster et al., 2007). Generally, adaptability principles deal with functional use of space, while 
disassembly principles deal with the material base. 
 
There is a need for understanding the DFD concepts that, presently, are not widely practised nor 
understood. In the last decade, some tools for assessing the potential of reuse and recycling of existing 
buildings material have been proposed, while the same tools for assessing proposed building design seem 
not being developed yet. According to Crowder (2001) some questions could help clarifying the need for 
applying DFD: 
 

• Why deconstruct 
• When to deconstruct 
• Where to deconstruct 
• What to deconstruct 
• How to deconstruct 

 
Why deconstruct 
The need for improving the rates of materials and components reuse is widely accepted, however, the 
responses to this question should be well aligned with a sustainable construction. In that case, to increase 
rates of recycling could not be beneficial for DFD concepts if the overall life cycle environmental costs of 
this strategy are greater than the potential benefits. 
 
When to deconstruct and Where to deconstruct 
Different parts of buildings have different life expectancies, for economic, service, social and fashion 
reasons. A comprehensive understanding of the life expectancy of parts is undoubtedly an integral part of 
a DFD strategy. The theory of “layering” offers some insight into the relationship between life expectancy 
and deconstruction. 
 
What to deconstruct  
That question can be partially answered by asking what the intended form of recycling targeted is, for 
example: relocation, reuse or incineration. In that case it becomes necessary to know and understand the 
hierarchy of recycling options and design for deconstruction principles. 
 



Design-to-Dismantle Concept in Timber Constructions - Phase 1 
 

 
 

 

 3 of 17 

 

How to deconstruct 
That question seems to be the most complicated one to answer because it depends on what approach 
should be or will be used to (industrial design, architectural technology, buildability, maintenance and 
international research into deconstruction. That item is not fully investigated yet but the mentioned 
approaches can be referred for recurring themes. 
 
Another aspect that can be considered as being one of the most beneficial aspects related to DFD is the 
environment, which is connected to the anticipated increase in building life and material reuse at end-of-
life. If energy costs rise in the future, the cost of new materials should rise as well, driving up the value of 
salvaged materials. If DFD strategies are used, extracting salvageable materials will be easier and more 
cost-effective, increasing the profit to the owner for resale of these materials (Webster et al., 2007). 
 
To apply DFD concepts some terminologies associated with the recuperation process, that are commonly 
used in the field, need to be known. The following provide a brief definition of some of them found in 
DFD literature and studies. Most of those definitions are those given by the Scottish Ecological Design 
Association (SEDA – Morgan and Stevenson, 2005), which is regarded as one of the most pronounced 
documents on DFD concepts in construction.  
 

Deconstruction  
Dismantling of a building in such a manner that its component parts can be re-used. 
 
Reclamation and Reclaimed 
Material is set aside from waste stream for future reuse with minimal processing. 
 
Reuse 
The use of reclaimed materials for their original purpose. 
 
Recycling and Recycled 
Manufacturing of a new product using reclaimed materials, scrap or waste as feedstock. 
 
Upcycling 
Taking a low grade material and turning it into a high grade material, often using human energy. 
 
Downcycling 
Taking a high grade material and turning it into a low grade material, often using fuel energy. 

 
The definitions given above help identifying the target of the buildings deconstruction. That information 
becomes important during the design stage and will be used for estimating the economical costs of 
applying DFD concepts. 
 
There are several economic reasons for adopting DFD, with the following being the fundamental reasons 
for implementing DFD concepts in construction. 
 

o The ability for a client to “future proof” their building, both in terms of maintenance and any 
necessary upgrading, with minimum disruption and cost.  

 
o The wider economic benefits to society include minimising waste cost at all levels.  
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Current economic barriers to DFD and re-use of reclaimed materials and products include: the additional 
time involved for deconstruction and the difficulty of costing this against re-used materials which will be 
used on a different project, the damage caused by poorly designed assemblies and connectors as well as 
the limited flexibility of reclaimed elements. 
 
 

5 Design to Dismantle Concept in Construction 
To better understand the design for deconstruction concepts, some terminologies associated to DFD need 
to be defined. There are different items linked to the building transformability which includes among 
many; level of materials used in a building, configuration design and levels of analysis for DFD. All these 
items serve to well-define the DFD plan process to obtain the expected results.  
 
5.1 Building Transformation 
In principle every building represents integration of spatial, technical and material systems. The design 
and behaviour of the entire building depend on the type of building materials, components, systems and 
space. Those are major components of a typical building. Rather than destroying structures and systems 
while adopting the building to fit new requirements, it should be possible to disassemble sections back 
into components and to re-assemble them in the new combination. Every time the demolition is replaced 
by dismantling and reconstruction the life span of a building can be significantly extended. 
 
One of key objectives of sustainability concept is to develop design strategies that will transform 
inflexible building structures into dynamic and flexible structures whose parts could be easily 
disassembled and later on, reused or recycled. 
 
There are three key elements to transformation of buildings which characterise structures with the ability 
to disassemble. Those elements are: structural, spatial and material transformations (Durmisevic and 
Brouwer, 2002). In other words, transformation of buildings could occur at three different levels. Those 
levels are shown in Figure 1 below. 
 

 
 

 
 

Figure 1 Disassembly – the key for building transformation (from Durmisevic and Brouwer, 
2002) 
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Where, 
 
Spatial Transformation 

Ensures continuity in the exploitation of the space through the spatial adaptability. 
 

Structural Transformation:  
Provides continuity in the exploitation of building and its components through replaceability, 
reuse and recover of building. 

 
Element and Material Transformation:  

Providing continuity in the exploitation of the materials through recycling of building materials. 
 

Disassembly combined with structural transformation is the key component of the three-dimensional 
transformation presented in Figure 1. Without disassembly, spatial systems (with life cycle between 2 to 
20 years) would not be easily transformable. On the other hand, without disassembly, the life cycle model 
of building materials (with service life between 5 to 75 years) is linear and ends up with demolition and 
waste disposal (Durmisevic and Brouwer, 2002). 
 
5.2 Material Levels within the Building Structure 
The traditional perception that a building is a compact static product needs to be changed if DFD concepts 
are to be implemented. The building structure can be defined as a hierarchical arrangement of elements 
that are related between them by means of connections that facilitate the assembly and dismantling 
process. It represents the way parts are arranged in a group of parts (components) and the way a group of 
parts are arranged in the whole building (Tichem et al., 1995). The four levels are: Building, System, 
Component and Element (Figure 2). Having in mind that the structure represents functional assembly, 
hierarchical levels of building composition can be defined as follow: 
 
 
 
 

 
 

Figure 2 Hierarchy of building materials (from Durmisevic and Brouwer, 2002) 
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Where, 
 
Building Level 
Defines the overall assembly of systems and represents the composition of systems which are 
carriers of main building functions (load-bearing, enclosure, partitioning, servicing) 
 
System Level 
This corresponds to the composition of components which are carriers of the system functions 
(bearing, finishing, insulation, reflecting, distributing, etc.) 
 
Component Level 
Is defined as the assembly of elements/materials and represents the layered or frame assembly of 
component functions which are allocated through the elements and materials at the lowest level of 
the building assembly. 
 
Element Level 
It can be defined as the basic level that is possible to find in any structure. 

 
In understanding this composition, it is important to realize that the material levels of a building need to 
be adequately integrated with respect to the functional and technical life cycle of building materials. That 
coordination is crucial for design for disassembly and it forms the base for developing scenarios for future 
use of building and its materials. 
 
5.3 Configuration Design 
There are two main criteria for the decomposition of a building configuration; INDEPENDENCY and 
EXCHANGEABILITY of building components. More precisely, a building product can be dismantled if 
it is defined as an independent part of a structural system of a building and if the interfaces with other 
parts are demountable (Durmisevic and Brouwer, 2002).  
 
Independency criteria can be analysed through five key parameters:  
 

o functional decomposition,  
o systematisation,  
o hierarchy,  
o geometry of product; and  
o type of building product.  

 
On the other hand the Exchangeability criteria can be studied using the topology of the connections, the 
assembly procedure and the hierarchy of connections. A thorough analysis of these two criteria help 
classifying the building structures in a range going from fixed to completely decomposable. 
 
Finally, it is important to clarify that the building decomposition is intimately related to the type of 
structure, type of components and type of connections. 
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5.4 Levels of Analysis of DFD 
As mentioned above, guidelines for DFD and Adaptability (DFD/A) have been developed in Canada by 
the Canadian Standard Association which became a public document in 2006 (Clapham et al., 2008). The 
Canadian Guidelines for DFD/A (CSA, 2006) indicates that design for disassembly and adaptability can 
be considered on a number of levels ranging from superstructure all the way to individual makeup and 
recyclability. The document proposes five levels of analysis: systems, elements, component or assembly, 
and material. 
 
 

Systems analysis applies to adaptable buildings that can be modified to suit changing requirements, 
such as wholesale disassembly, movement, and reuse. 
 
Elements analysis focuses on a major building parts (roof, foundation, wall, or raised floor system), 
as well as designs for modular and panellised elements that are readily fit into common dimensional 
standards. 
 
Components or assembly level corresponds to combinations of several non-structural components.  
 
Subcomponent analysis beaks down a component into its smaller pieces (duct system of a heating 
or a cooling system, glazing used for curtain walls). 
 
Material level of analysis corresponds to the stage where products have been stripped back to its 
most basic materials and they can be reused or can serve as a feedstock in the recycling process to 
produce other materials. 

 
The five levels are an integral part of the process of design and construction, and information 
management, throughout the life of the building. However, the Canadian Guidelines for DFD/A 
concludes that it is not practical to think that the entire building should be disassembled and reused, as 
some components can be reach their maximum service life by the time the building is disassembled, and 
undesirable for reuse. 
 
 

6 Deconstruction Detailing Principles 
According to the Scottish Ecological Design Association (SEDA), there are several key points involved in 
detailing the deconstruction process which need to be carefully thought of, realising that the success of 
the operation relies on these different items (Morgan and Stevenson, 2005). Those include among many; 
 adaptability of the building, layering, access issues, connections, durable components, structure, 
insulation and airtightness components, skins, and services. Guy and Scott (2002) indicate that, for 
example, the platform type of construction systems, where walls sit on the floor systems and floors are 
placed on top of the walls, greatly facilitate the deconstruction process. This system allows for an easy 
mechanical separation of the components while maintaining structural stability and integrity.  
 
The following sections provide some details on each of the elements mentioned above, which have been 
identified by SEDA and plays a major role in the development of designs that encompass the 
deconstruction process.  
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6.1 Adaptability 
The adaptability of the building is ultimately related to the service life and could help minimise the 
energy and resources over this service period. An important consideration is the layout, which can be 
designed depending on the functionality of the building. Figure 3 below, shows three different occupancy 
patterns with minimum alteration required. Occupancy patterns change and such layouts make it cost-
effective to react to changing markets and client perceptions, considerably extending their lifespan. 
 
The most important rule is to anticipate change and to design buildings in such a way to make future 
changes during the life cycle of the building easy to achieve. Buildings such as this, tend to be built to 
standardised grids and fairly simple geometrics. Such alteration can easily be carried out with minimum 
costs and efforts, while maintaining the structural integrity of the building. 
 
 
 

 
 
 
Figure 3 Different layouts for the same structure (adapted from Morgan and Stevenson, 

2005)  
 
 
 
6.2 Layering 
Different parts of a building perform different functions and have different life spans. At the same time, 
much of the wastes from construction come from incremental processes like refurbishment, upgrading, 
fit-out changes to reflect organisational changes, wear and tear or weathering and components reaching 
their full service life. This large quantity of waste could be avoided with a design plan that contemplates 
only to remove unnecessarily key structural components and not to remove adjacent and/or connected 
elements.  
 
Figure 4 shows a schematic with several building layers, where the organisation depends on the life span. 
Each layer represents components/elements/systems with different functions and life spans. The 
arrangement is thought to facilitate and increase the exchangeability and independence.  
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Figure 4 Building with different lifespan layers (adapted from Brand, 1994) 
 
 
In Figure 4:  
 

• Stuff represents the end appliance and finishing.  
• Space plan corresponds to the partition or separation walls.  
• Services are all the installations related to heating, piping and electricity.  
• Skin represents the envelope and roof.  
• Structure is the core installations and the construction itself.  
• Site is the place where the building is installed. 

 
 
6.3 Access 
Lack of adequate access is one of the single biggest inhibitors of successful deconstruction. Access to 
elements for repair and removal may be considered in three different ways. 
 

Sequential Access 
Access is poorly plotted if a more permanent element is placed in front of the one requiring removal 
 
Physical Access 
This means being able to reach a component and remove it easily, safely and completely. Generally, 
the larger the construction element, the more space is required for deconstruction and removal. 
 
Access to fixings 
If the fixing to a component is behind it and not accessible, then much more work will be needed to 
remove the component. Enough room should be considered to disassemble parts and fixation 
requiring special tools should be clearly identified.  

 
Planning and detailing for deconstruction should be checked in terms of access and ensuring that whole 
construction elements can be successfully removed from the building through designed and identified 
access routes, especially when anticipated life spans of certain components or elements are shorter. 
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6.4 Connections 
This item is perhaps the most critical element of deconstruction because the type of connection used 
between construction elements in a building will determine whether or not it can be successfully 
deconstructed. Most of experts in the area of deconstructions have agreed on the existence of at least three 
principal types of connections in a typical building: 
 

Direct or Integral Connections 
This type of connection systems come in two basic types; overlapping and interlocking. These 
methods facilitate sequential assembly but complicate the deconstruction process and should be 
avoided if possible (II and IV in Figure 5). 
 
Indirect or Accessory Connections 
Are usually easier to deconstruct because they are interchangeable and independent from the 
components. Two types of indirect connections can be distinguished, internal and external (V, VI 
and VII in Figure 5). 
 
In-filled Connections 
Those are the connections done with chemical products (adhesives) or welding processes. They are 
difficult or impossible to deconstruct (I and III in Figure 5).  

 
 

 
 
 
Figure 5 Several types of connection systems (adapted from Durmisevic and Brouwer, 2002) 
 
 
Connectors and connections should be designed to enable components to be independent and 
exchangeable. The best fixings are those which are themselves durable, and help to preserve the structural 
integrity and finish of the construction elements to be joined, during the process of deconstruction. 
Table 1 gives a list of several types of commonly used fasteners/connectors and their deconstruction 
attributes. 
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Table 1 Commonly used types of connections in construction and their deconstruction 

attributes (Morgan and Stevenson, 2005) 
 

Type of Connection Advantages Disadvantages 

Screw - Easily removable - Limited reuse of both hole and screws 
- High cost 

Bolt - Strong 
- Can be reused a number of times 

- Can seize up, making removal difficult 
- High cost 

Nail - Speed of construction 
- Cost 

- Difficult to remove 
- Removal usually destroys a key area of 

element 

Friction - Keeps construction element whole during 
removal 

- Relatively undeveloped area 
- Poor choice of fixings 

- Structurally weaker 

Mortar - Can be made to variety of strengths 

- Mostly can not be reused, unless clay 
- Strength of mix often over-specified 
making it difficult to separate bonded 

layers 

Resin bonding - Strong and efficient 
- Deal with awkward joints 

- Virtually impossible to separate bonded 
layers 

- Resin can not be easily recycled or reused 

Adhesives - Variety of strengths available to suit task 
- Adhesive can not be easily recycled or 

reused, many are also impossible to 
separate 

Riveted fixing - Speed of construction - Difficult to remove without destroying a 
key area of element 

 
 
Friction jointing is the least disruptive form of fixing and highly desirable for structural elements which 
may be reused. This is a common construction practice in traditional heavy timber constructions with 
carpentry connections, including scarf and tenon and mortise. 
 
Two key criteria for designing connections which have a high level of flexibility in terms of facilitating 
disassembly, while maintaining the integrity of all elements:1) avoid interpenetration of connectors with 
components; and 2) adopt mechanical type of fasteners and dry-jointing techniques instead of chemical 
jointing such as adhesives. 
 
According to Crowther (2001), the following four major items related to connection systems could play 
critical role in DFD of a certain building or project, specifically on the “Component Reuse” and “Building 
Relocation”.  
 

o Access to connection points,  
o Minimising the number of connectors,  
o Adopt a few number of connection types, and  
o Design components with joints that facilitate repeated use.  
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7 Strategies for DFD 
According to various researchers, design for deconstruction is a versatile technique that depends on the 
type of construction and what the project has as goals. There are several options for disassembling 
buildings, which can be partially of completely decomposed. In the case of a structure that can be 
completely decomposed, three possible ways could be followed and each of them has advantages and 
success measures (Durmisevic and Brouwer, 2002). 
 

a) Dissassembly on building level 
Corresponds to the action of de-coupling of the main building systems. Reusing systems, spatial 
adaptability and functional adaptability are some of the advantages related to this way of 
deconstruction. 
 

b) Dissassembly on system level 
It refers to the separation between components, which are arranged into a system. The main 
advantages are reuse of components and the adaptability of system’s functionality. 
 

c) Dissassembly on component level 
It deals with the separation between elements and materials where the most important advantage 
is the adaptability of the component’s functionality, reuse of the elements and recycling of the 
materials. 

 
For any of the last three types of disassembly targets, a strategy needs to be developed and respected. 
Webster et al. (2007) provide seven strategies/recommendations that could lead designers towards a 
successful DFD project: 
 
1) Use simple and regular layouts with similar bay sizes throughout. In that way, the presence of similar 

member types and connections will facilitate the work of the dismantler, 
 
2) Use common, standard shapes and connections as well as minimise the number of member sizes. 

 
3) Design using few larger members instead of many small members. 

 
4) Layer building systems. Mechanical, envelope, electrical and other systems intermingled with the 

structure do not help the dismantling process. 
 
5) Use removable fasteners and avoid adhesives and welding. 

 
6) Use salvaged materials, if available. 

 
7) Avoid composite systems unless the combined system can be reused. 
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Crowder (2001) introduced a list of twenty-seven principles associated to different material levels. These 
principles should help achieving success when designing for dismantling. Among the most relevant are 
the following: 
 

o Provide identification of material types (material recycling and/or component remanufacture) 
 

o Use modular design (component reuse) 
 

o Provide access to all parts and connection points (component reuse and building relocation) 
 

o Provide realistic tolerances for assembly and disassembly (component reuse and building 
relocation) 
 

o Provide identification of component type (component reuse) 
 

o Use prefabrication and mass production (component reuse and building relocation) 
 

o Use lightweight materials and components (material recycling, component remanufacture, 
component reuse and building relocation) 
 

o Identify points of disassembly (component reuse and building relocation) 
 
 
In this case, these recommendations/strategies are mainly given for the development of new buildings 
where designers want to adopt DFD principles for their buildings. Using such strategies, it is necessary to 
develop a Deconstruction Plan, keeping in mind that reuse and recycling are not interchangeable 
strategies. Usually, design for reuse is almost always preferable to design for recycling in terms of overall 
environmental impact, providing that transportation is not excessive, and reusable products are still 
recyclables at the end of their life. 
 
Design for Deconstruction principle is most effective when it allows for maximum flexibility of spatial 
configuration within a given structure, as this preserves the building structure as a whole. The level of 
flexibility needed can be achieved with a “Team Approach”, which means client and project team 
working together starting at the very early stage of planning and design of a certain project. 
 
The SEDA indicates that without a comprehensive Deconstruction Plan for the future, it is almost certain 
that designed reusable building elements will be destroyed unnecessarily. For successful Deconstruction 
Plan it is recommended to follow the next steps: 
 

• Statement of Strategy for DFD Relating to the Building 
 
• List Building Elements 
 
• Provide Instructions on How to Deconstruct Elements 
 
• Distribution of DFD Plan 
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8 Application of DFD Concepts to Timber Constructions 
As it can be supposed, timber constructions are good candidates for applying DFD techniques because of 
the well-known advantages that wood, wood components and wood systems offer to the building 
constructions. An important and fundamental feature of using wood in construction is its flexibility for 
reuse and recycling. Also it allows for a high degree of prefabrication and a fast assembling process when 
using interstitial connectors such as bolts. The following sections show how deconstruction techniques 
can be applied to existing buildings and how DFD concepts could be implemented at the design stage of 
wooden buildings. 
 
8.1 Deconstruction of existing buildings made of wood and/or wood-based 

materials 
There are some examples of deconstruction of existing wood buildings (Guy and Scott, 2002). The 
following provide some information on two case studies and show how those structures where 
disassembled. 
 

a) Light wood framed building 
 

Wood in general, has a considerably more value in reuse than in recycling, but in light wood-
framing, the use of mechanical equipment is difficult. That leads to a hand deconstruction 
because of the nature of stick-by-stick type of disassembly. The structure in that case was 
deconstructed by removing all interior non-structural elements, layer by layer, removing the 
structural elements starting with the roofs, then the load bearing walls, then the floor structure and 
finally the foundation. 

 
b) Large post and beam timber building 
 

This building was a church that was deconstructed. The building exemplified several concepts of 
design for deconstruction. The structure was assembled using bolts for connecting columns and 
slab, beam and column, beam and arches, and arches and slab. Certainly this type of connection 
system accelerated the deconstruction process. At the same time, mechanical, electrical ductwork 
and wiring were found to be installed only in non-structural partition walls, which facilitated the 
demolition of these low-value components. 

 
In fact, wood timber members are more likely to be reused than typical dimension lumber since the larger 
members are easier to remove and handle with mechanised equipment, although an inexpensive work-
force using hand-labour could possibly deconstruct the typical stick-framed building more economically 
(Webster et al., 2007). Guy and Shell (2002) indicate that large spans and post and beam constructions 
reduce interior structural elements and allow for structural stability when removing partitions and 
envelope elements.  
 
On the other hand, light wood-framed buildings made of prefabricated components should be easier to 
deconstruct provided that easy to assemble/dissemble connection systems between components are used 
during the installation and a comprehensive DFD plan is given at the commence of the project. In fact, 
platform-type wall construction, with walls sit on top of the floor structures and floors sit on top of the 
walls, facilitates the mechanical separation of the components and helps keeping the structural stability 
during the deconstruction process (Guy and Shell, 2002). 



Design-to-Dismantle Concept in Timber Constructions - Phase 1 
 

 
 

 

 15 of 17 

 

8.2 Wood construction with DFD techniques 
Regarding the various types of wooden construction systems, it is possible to note that DFD techniques 
could be adopted in almost all cases. Wood elements, components and systems are proved to be easily 
combined between them or with other building construction techniques such as concrete and/or steel.  
 
As discussed above, the success of DFD techniques applied to building constructions relies on the type of 
connection systems used for assembling the structure. The type of connection will also determine the ease 
of disassembly of a building. Presently, there are several fasteners or fastening systems that could be used 
to target high levels of building, system or component decomposition, depending on the purpose and 
need. A comprehensive analysis of the type of fastening system to be used leads to information that are 
crucial for ranking the level of assembly and disassembly of a structure.  
 
Most of wood based structural and building systems have high potential for application of DFD concepts 
which includes;  
 

a) Light wood-framed 
 
b) Post and beam 

 
c) Cross Laminated Timber 

 
d) Hybrid buildings made of any of the first three mentioned systems 

 
e) Hybrid buildings made of wood-based products and concrete or steel 

 
Constructions made using Cross Laminated Timber (CLT) in particular, has more potential for application 
of DFD concepts due to the platform type of structural system involved and the large prefabricated 
elements/panels involved. The platform type of system typical use in CLT construction, facilitate 
deconstruction further specially when using mechanical fasteners such as long self drilling screws and 
metal brackets. Changing the building layout should also be feasible during the service life of the 
building.  
 
On the other hand, the new development in prefabrication manufacturing processes for systems and 
components made of wood-based products, where the design and fabrication plans have already a 
significant precision, should facilitate the implementation of DFD concepts at early stages of the building 
design. Accurate layering as well as the guidelines for dismantling could be rapidly processed and refined 
to provide the building owner with the right information related to the adaptability and disassembly 
characteristics of the structure. 
 
More work has to be conducted on assembling – disassembling processes for wood constructions to help 
the designers apply those new concepts. On that line, the erection process more specifically, the sequence 
of installation and dismantling as well as the DFD plan for the different types of buildings should be also 
be studied to identify all constraint and issues related to the expected level of coordination needed 
between all stake holders and professionals involved in the building design and occupancy.  A market 
study is needed where it will be possible to quantify and identify the professionals, developers and 
practisers that are most interested in adopting these concepts for the development of greener building 
designs. 
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9 Conclusions 
Design for Deconstruction (DFD) is certainly one of the most important strategies towards the reduction 
of the environmental burden of the construction environment. Despite the importance of the subject, little 
work has been conducted in this area. Nonetheless, a better and deeper understanding of the DFD role and 
interrelationships involved in DFD should help this technique become an important consideration in any 
construction project. DFD is particularly important if it becomes the rule for future environmental 
legislation, which is becoming increasingly, a common practice. 
 
In Canada, few steps have been taken towards developing some guidelines and strategies for design for 
deconstruction and adaptability in buildings. However the process seems to have stopped after the 
publication of CSA guidelines in 2006 with no further activities planned.  
 
The DFD concepts are applicable to most of the constructions methods where wood and wood-based 
products are used. Aside from the analysis that needs to be done on accessibility, labelling, connections 
and layering, a special attention is required on the coordination to be created between the owners, 
architects, designers and builders. More work is needed to well-identify what are the specific 
problems/constraints related to each construction method (light wood-framed, post and beam, X-lam and 
any hybrid combination between them or even with concrete or steel). 
 
Finally, it will be necessary to conduct a market study where it will be possible to quantify and identify 
professionals, developers and practisers that are most interested in adopting these concepts for the 
development of greener building designs. 
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