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Abstract 
 
This project was launched to support a NSERC grant proposal under the Collaborative Research and 
Development program (CRD) in 2001, together with universities and other institutes, including UNB, 
McGill, Concordia, UWO, NCSU, the ICLR, CSIRO of Australia, and the CWC, with Forintek being the 
main industry sponsor. On October 22, 2002, a formal notification on the success of the grant application 
was received.  
 
Three (3) test structures are planned for monitoring wind loads, including an industrial shed located at 
Forintek’s Eastern Laboratory in Québec City. The shed is being instrumented with pressure sensors and 
deformation measuring devices to measure wind loads and the structural response. Two (2) sections of the 
wall and roof have been instrumented. This included four (4) studs and two (2) roof wood I-joists. The 
idea is to collect limited data on wind loads and structural response as a learning exercise, before detailed 
study of purpose built test structures. Two (2) new test structures are planned to be built in Montreal (at 
McGill’s Macdonald campus).  
 
In order to study the response of structural subsystems to lateral loads and compare that with predictions 
from Finite Elements models, shear wall tests were carried out at Forintek. Eight (8) wall configurations 
were tested with and without openings. Such tests provided valuable information on the behaviour of wall 
panels to lateral forces. Moreover, good agreement was found between model predictions and the 
experimental results. Proto-type load cells capable of measuring forces in three dimensions have been 
developed at the University of New Brunswick. The load cell will eventually be used to measure forces 
transferred at the interface between the walls and foundations or roof and walls. Considerable efforts have 
been made in the development of the instrumentation systems and connection details for the planned test 
structures (2 and 3). Forintek has established contacts with the wood industry in order to secure the 
construction materials needed for building the new test structures.  
 
Work is continuing on the instrumentation of Forintek’s shed and the monitoring process will start soon. 
Structural and architectural plans for the new structures and details of instrumentation are being finalized.  
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1 Objectives 
 
• Improve the performance and efficiency of wood light-frame construction by providing better wind 

load designs. 
• Assess the lateral and uplift loads due to wind for light-frame wood buildings. 
• Improve wind load design for non-engineered wood constructions that falls under Part 9 of the 

NBCC.  
 
 

2 Introduction 
 
In an attempt to improve wood design procedures and introduce new design concepts that are more 
reliable and cost effective, the engineering and research communities world-wide have come to realize 
that understanding full-size structure performance is essential if materials are to be used efficiently. It is 
imperative that the Canadian wood products manufacturing and building industries react to and embrace 
and champion this concept in order to maintain a leadership position against aggressive competing 
industries (mainly those supplying cold formed steel or plastic light frame construction systems). Work 
carried out in many countries (e.g. Australia, Sweden and the United States) suggests that adopting a 
systems approach to design will lead to buildings with better performance and lower material utilization. 
However, improvements in the design procedure and strategies can only be proposed if supported by 
experimental evidence. Canada still lags far behind countries such as Australia, Sweden, the United 
Kingdom and the US in recognizing and acting upon this. However, through formation of judicious 
alliances this can be remedied quite quickly enabling Canada to strongly influence the future agenda. 
 
Forintek’s research is ahead on the structural performance of wood walls and roofs, wood connections, 
serviceability of wood-based floors and that on fire and acoustic performance of wood-based walls and 
floors, is quite advanced.  Now is the time to integrate the knowledge already held into a study aimed at 
understanding how entire wood-based building systems behave and thence how they can be improved. 
 
This work will optimize wood-based building systems and reinforce their competitiveness. The Canadian 
wood construction industry will benefit directly from the results of this research due to the potential 
increase in the reliability and recognition of its products. 
 
 

3 Background 
 
Low-rise wood buildings are extremely vulnerable to extreme load events. Such buildings accounted for 
65% of insured property damage due to the 1994 Northridge earthquake and 70% of insured damage from 
Hurricane Andrew in 1992 (Foliente 1998, Grant 2000). It has been estimated for the period 1983 to 1995 
that worldwide losses due to wind and earthquake events were US$230 billion (Smolka 1996), with the 
largest value of damages being caused by hurricanes and tornadoes. Despite the huge sums involved and 
associated human suffering, a negligible amount of research has been oriented toward mitigation of 
damage to low-rise construction. The objective of this project is to demonstrate the potential for increased 
reliability of wood buildings, based on factual and rational data and analysis. 
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Low-rise light-frame buildings depend on composite action and load sharing behaviour within and 
between wall, roof, and floor subsystems for stiffness, stability and strength. Practical experience proves 
that traditional light-frame systems can be extremely strong and robust, if interfaces between subsystems 
are properly constructed. Most small light-frame construction enters the category of non-engineered 
buildings, for which prescriptive (proven by experience) construction details are given. In Canada, such 
buildings must meet the requirements of Part 9 of the National Building Code (NRC/IRC, 1995). 
Implicitly ‘Part 9 type’ construction is traditional in nature and buildings embody high degrees of 
structural redundancy. However, the engineering community is questioning this, especially in the case of 
buildings constructed with innovative engineered wood-based products (non-lumber) and when building 
shapes are irregular or there are large openings in walls (Foliente, 1998). One of the goals of this project 
is the verification and improvement of structural performance of non-engineered wood buildings. 
 
Larger light-frame buildings, on the other hand, have to be engineered with loads estimated according to 
provisions of documents such as Part 4 of the National Building Code (NRC/IRC, 1995). It is assumed 
that environmental loads (wind and snow) can be represented as surface pressure on sheathings, with 
loads on supporting members being proportional to the projected tributary areas. This simplified approach 
is reasonable in situations where subsystems are essentially statically determinate, but this is rarely the 
case in light-frame constructions. Engineering wood design is limit states based (e.g. CSA, 2001), and 
proceeds component by component. Although structural reliability can be controlled under present design 
practices, implementations have only been at the component level (Foschi et al, 1989). It is presumed that 
adequately reliable systems result if components have adequate reliability, but this relies on accuracy of 
the analysis, i.e., correct prediction of the force in every component under various loading scenarios. 
Accuracy of analysis relates to the relative stiffness of various elements and interfaces within a building. 
Effort is made to incorporate load sharing and composite action effects on the material resistance side of 
design equations when designing components such as roof joists, floor joists and trussed rafters, but in 
general there is no systemic design method for wood systems. Other important issues are the current 
arbitrary nature of decisions about how roof and floor subsystems distribute load horizontally to shear 
walls, and uncertainty about contributions of non-structural elements to building responses to loading. 
Uncertainty, and presumably inaccurate expectations, about how loads flow through buildings are 
common. Mistakes tend to only become apparent during hurricanes, tornadoes or earthquakes (Foliente, 
1998). 
 
The structural design objective for any building should be not only tolerance of severe localised damage 
in and around the connections, but also prevention of collapse of the whole structure under overload 
conditions. Bad design and construction practices/poor quality control, or choice of an inappropriate 
structural arrangement is usually what leads to catastrophic failure of construction, and wood buildings 
are no exception. As wood members cannot readily absorb energy during extreme load events, good 
performance of systems depends on incorporation of ductile interfaces within and between subsystems. 
Use of metal parts and fasteners is the normal route to ductility, but the desired outcome can only be 
attained if ductile elements are correctly placed, meaning that load paths within systems must be known. 
Preservation of integrity of interfaces between subsystems is essential to preservation of load paths and 
avoidance of unstable load redistribution. The weakest links in the design process are the lack of proper 
understanding of load paths, and the uncertainty about the integrity of the interfaces between subsystems 
(wall-to-roof, wall-to-floor and wall-to-foundation connections).  
 
An emerging trend is acceptance that the performance of whole buildings can only be reliably assessed 
via full-scale tests (FPS 1998, Mettem et al, 1998). Implicit in this is the notion that element-by-element 
design strategies, i.e. those all designers are using, are unsatisfactory. Most tests have been conducted on 
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isolated members or connections or on subsystems isolated from their systemic context. Evidence of the 
whole building behaviour is largely lacking, and as yet improved design procedures cannot be devised.   
 
Prompted by public and regulatory agency concerns and perception of inadequacies in wood-based shelter 
systems, the North American steel industry has launched an aggressive campaign to make steel 
(essentially light-gauge cold-formed products) a material of choice for low-rise construction. Although 
still not a mature initiative, steel has captured a significant slice of the light-frame market from wood, 
especially in reconstruction after severe windstorms. The dominance of wood-based products for light 
frame construction is similarly threatened in other regions of the world, a situation that has serious 
economic implications for Canadian exports. Although domestic wood industry trade associations are 
putting effort into an essentially marketing defence of their option, the project participants believe that the 
approach most likely to show durable results is the provision of technical proof that properly designed, 
detailed and constructed wood structures have satisfactory performance, hence this project.  
 
 

4 Staff 
 
Mohammad Mohammad, Ph.D., P.Eng  Research Scientist, Building Systems 
Jean-Claude Garant   Technologist, Building Systems 
Anes Omeranovic   Technologist, Building Systems 
 
 

5 Materials and Methods 
 
All measures were taken in general agreement with the specified standards and protocols. The precision 
levels are in accordance with those specified in written standards and reflective past experience with 
similar work.  
 
Two tests structures were planned initially for monitoring wind loads. It was first suggested, within the 
project team, to investigate the feasibility of carrying out a pilot monitoring study prior to building the 
full-size test structures. The idea was to build and monitor a small shed during wintertime at the same 
location where the full-size structure was to be built. Following further discussions and consultation, it 
was however decided to drop the idea and monitor a storage structure (shed) on Forintek’s Sainte Foy site 
(test structure 1). Such approach was taken as it is more practical to instrument and monitor a full-size 
structure (as Forintek’s shed) than a small-scale shed. The location makes available technical staff for 
continuous follow-up of the monitoring process. Test structure 1 will provide a lot of information on the 
various technical issues associated with the instrumentation for and monitoring process of the actual full-
size test structures. Although primarily a learning opportunity work on the shed is providing valuable data 
in its own right about wind pressures on and structural response of a NBCC Part 4 building.   
 
Planned full-size test structures 2 and 3 are to be especially built for the project, and will be variants of 
typical residential construction (about 200 m2 footprints). Such buildings incorporate influences from 
many non-structural components, and their behaviour when complete is complex and difficult to 
understand and model. They will be located on the Macdonald Campus of McGill University at Sainte-
Anne-de-Bellevue, Construction will meet Canadian Mortgage and Housing Corporation specifications 
(CMHC, 2001). Forintek Canada Corp. is in the process of gathering sponsorship from industry for 
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construction materials, and the Canadian Wood Council has agreed to organise and co-ordinate manpower 
for the construction. The two houses will be identical in exterior geometry and in most details. 
Differences will be in interfaces between various subsystems. Structure 2 will have ‘standard’ connection 
details, whereas new improved details will be designed for the roof-to-wall and wall-to-foundation 
interfaces of structure 3. Although these two buildings will be exposed to the same upstream terrain 
roughness, care will be taken to avoid any critical interaction between them as far as wind flow is 
concerned. Regular plan geometry and duo-pitch roofs are preferred because these are the geometries 
which best match standard cases for design wind pressures in the National Building Code of Canada 
(NRC/IRC, 1995 – see User’s Guide) and similar international documents. Any future phases of the 
project should emphasise multi-storey and irregular plan shape structures. Matched scale models of 
structures will be tested in the wind tunnel at Concordia University in Montreal. 
 
5.1 Detailed research work plan 
 
The work plan and research activities for the duration of the project are given below. Note that the work is 
divided among the various institutions and partners involved in the study. Some specific tasks are 
assigned to a certain institute; others are assigned to all parties involved. 
 
5.1.1 Building loads and response monitoring 
 
Structure 1 (Québec City): 
- Start wind load and displacement monitoring (Forintek/Concordia/McGill); 
- Instrumentation (loads and response), and functionality test (Forintek/McGill); and 
- Data gathering and analysis (Forintek/Concordia/McGill). 
 
Structures 2 and 3 (Montreal): 
- planning of site (McGill); 
- Structural design of houses (All);  
- Construction of reduced-scale (1/200) model for wind tunnel testing (Concordia); 
- planning of instrumentation (All);  
- planning of the monitoring program (All);  
- Characterization of stiffness of components (Forintek/UNB); 
- Construction of houses (Forintek); 
- Functionality test of instrumentation (Forintek/Concordia/McGill); and 
- Load data gathering and analysis (Concordia/McGill). 
 
5.1.2 Wind tunnel testing (Concordia) 
 
- Fabrication of models with pressure tapping representing test structures; 
- modelling of field upstream exposure for dominant wind direction; 
- Test of models for local wind loads; 
- Test of model for area-averaged wind loads; 
- Application of various sets of influence coefficients to record generalized loads and compare 

them with those from the field; 
- Optimise selection of influence coefficients; and  
- Compare wind tunnel/field/code loads.  
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5.1.3 Evaluation of interface details (Forintek/McGill/UNB/UWO) 
 
Evaluation of interfaces between roof and walls and that between walls and foundation will be carried 
out. Details include the following: 
- Development of test procedures; 
- Evaluation of platform construction interface details; and  
- Study of lapping interface details; and evaluation of effect of lapping details on building 

performance by finite element modelling. 
 
5.1.4 Numerical modelling 
 
- Development of preliminary analytical models (McGill with NCSU); 
- Initial prediction of expected load path and determination of location for load cells and 

displacement transducers (All); 
- Models of substructures (walls, roof and inter-component connections) (McGill, UNB with 

NCSU); 
- Database of component and interface parameters (McGill, UNB);  
- Development of deterministic full-scale models of experimental buildings (All); 
- Development of simplified (design level) models of whole light-frame buildings (McGill, UNB 

with NCSU and CSIRO); 
- Verification of models using full-scale in-situ test data and wind-tuned data (McGill, UWO); 
- Stochastic analytical models (arbitrary wind loads, random parameters) (McGill, UNB with 

NCSU); 
- Definition of failures and failure modelling (All); and 
- Probability of failure analysis, and sensitivity studies and determination of performance criteria 

(limit states of deformation and stress) (McGill, UNB with NCSU). 
 
 

6 Results and Discussion 
 
This project was launched to support a NSERC grant proposal under the Collaborative Research and 
Development program (CRD) in 2001, together with academic and other research institutes, including 
UNB, McGill, Concordia, UWO and CWC, with Forintek being the main industry sponsor. During the 
first year, most of the time was spent on carrying out preliminary investigations and on consultation with 
various national and international technical groups in order to insure the success of the NSERC grant 
project and improve the value of research through alliances. The NSERC application was submit in April 
2002 and a formal notification on the success of the grant application was received on October 22, 2002. 
 
Several meetings were held in Montreal and Toronto during the last two years to discuss various issues 
related to the project work plan and other activities including the following: 

1. Dr. Ted Stathopoulos from Concordia University in Montreal hosted a day meeting in April 13, 2002. 
Dr. Ian Smith of the University of New Brunswick, Forintek and graduate student Ghasan Doudak 
from McGill University (who is working on the project as a requirement for his Ph.D.) all attended 
the meeting. Construction details of the test structures to be built and instrumentations were the focus 
of the discussion. Detailed plans for the structures were presented to the research team. Dr. 
Stathopoulos took the participating team in a tour of wind tunnel facilities at Concordia University. 
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These facilities are going to be used to test small scale structures similar to those to be built and tested 
in the field.  

2. A second meeting was held for the project team at McGill University on November 20, 2002, where 
discussion focused on details of the project activities following the formal approval of NSERC CRD 
grant in October 2002. Most of the project team members attended the meeting, including Dr. Bo 
Kasal from North Carolina State University (NCSU) who made a presentation on the various aspects 
of full scale laboratory testing and house modelling. The meeting covered various issues, including 
the progress made so far and other details of the work activities, selection of graduate students, 
detailed construction plans of the test structures to be built, co-ordination between the various parties 
involved in the project, and instrumentations. During the meeting, it was decided to monitor 
Forintek’s shed in Québec City instead of building a small shed, as discussed earlier. 

3. A second meeting with Dr. Mike Bartlett from the University of Western Ontario (liaison person with 
the Institute for Catastrophic Loss Reduction (ICLR) which is a minor industrial sponsor of the 
project), and Peggy Lepper of the Canadian Wood Council (CWC) took place in Toronto on 
December 4, 2002, following the ICLR workshop on the mitigation of housing losses in extreme 
natural events. Many well-known experts on wind loading and structural responses attended the 
workshop. The workshop emphasised the importance of full-scale testing in understanding and 
predicting the response of wood-frame constructions which eventually will lead to better designs, 
especially for wind loads. 

The following sections describe some of the activities, progress and results of the work that were 
performed during the first two years of the project. 
 
6.1 Instrumentations 
 
Instrumentation is a major issue when it comes to monitoring loads and structural response in any system, 
as the processing of data depends on accuracy of the instrumentation devices and systems used during the 
monitoring exercise. Therefore, much time and considerable efforts have been invested in planning and 
developing the instrumentations needed to measure the wind pressure and the internal forces (structural 
response) at interfaces within the structures being built in Montreal (structures 2 and 3). Forintek has 
established contact with several electronic equipments supplier including Dalimar and Capital Equipment 
Corporation (CEC) in Montreal, for information on various available data loggers that could be used with 
the monitoring devices. CEC representative organized a demo for one of their data loggers at Forintek in 
April 2002. Meanwhile, contact has been maintained with FISO Technology in Quebec for the potential 
use of the fibre-optics technology. Two trial tests were conducted at Forintek laboratory on June 3, 2002 
on a ½-inch bolt with fibre-optics sensors embedded inside and on a steel plate with rosette sensors 
installed on the surface. Both the plate and the bolt were sent earlier to FISO to have the sensors installed. 
It is expected to use the same set up to measure how much load will be transferred from the wall system 
to the foundation. Fibre-optics readings corresponded well with those from the testing machines at 
Forintek. This calibration was necessary to establish how realistic the technology is for the project’s 
purpose.  
 
As part of the collaboration between the various institutes and universities, CSIRO (Australia) sent two 
load cells to Forintek to examine their potential use in the actual monitoring process of the planned test 
structures. Those cells are capable of measuring loads in  3-dimensions (3-D). The remainder of the set of 
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50 load cells has been shipped to McGill. Meanwhile, work continued at the UNB on the development of 
load cells able to measure loads in 3-D, and on use of fibre optic technology for measuring deformation 
(strain). Development of load cells capable of measuring the loads at the interface between the roof and 
walls is undergoing at Forintek, McGill and UNB.    
 
6.2 Shear walls tests 
 
Shear wall tests were carried out at Forintek in September 2002 to investigate the performance of typical 
wall systems in wood-frame constructions subjected to shear force (simulating wind loads). Eight (8) 
2400x2400 mm walls made with 38x89 mm (2x4) studs spaced at 406 mm (16 in.) were fabricated using 
11 mm thick OSB construction sheathing. Nailing schedule followed those specified in the Canadian 
Wood-Frame House Construction (CMHC, 2001). OSB sheathing was nailed to the framing at 150 mm (6 
in.) on center along the edges and 300 mm (12 in.) along the intermediate supports. Various 
configurations were tested in accordance with ASTM E 564-00 and E 72-98 with some modifications 
(ASTM, 2001). Hold-downs were utilized in some walls to investigate the response of walls with hold 
down reinforcement. Gravity loads were added in some tests to simulate a typical wall subjected to actual 
dead and live loads, in conjunction with wind loads. Bending stiffness of each stud of lumber used in 
building the walls was determined using E-Computer method prior to walls fabrication. Bending and edge 
shear tests were conducted in order to determine the flexural and shear properties of the OSB sheathing 
materials used in the shear wall tests. This exercise was necessary to validate a finite element model that 
McGill University has developed to predict the performance of shear walls under combined gravity and 
shear loads. This model is being used as a foundation for building a comprehensive model to predict the 
performance of full-size test structures. Analysis of shear wall tests results and validation of the finite 
element model was conducted at McGill University. Comparisons between shear wall test results carried 
out at Forintek and those predicted from the Finite Element models have shown good agreement. The full 
house model has been developed and is now going through some final refinements. This model is being 
used to guide decisions about placement of wind pressure measuring instruments and load cells. 
Additional finite element modelling work is to be conducted at UWO and UNB as the project progresses.  
 
6.3 Monitoring of Forintek’s shed 
 
Instrumentation for Forintek’s shed (structure 1) has started. Two wall and roof sections are being 
instrumented and will be monitored for gravity and lateral (wind) loads shortly. Pressure sensors will be 
installed on the western wall of the shed (being the side facing the wind most of the time) to measure 
wind pressure. LVDTs will be used to capture the deflection of the two (2) roof I-joists and four (4) wall 
studs in order to evaluate the structural response of the wall and roof systems to natural loads (snow and 
wind). An anemometer is used to collect information on the wind speed and direction. It is expected to 
finalize the instrumentation phase of the shed and start the monitoring process by the end of May 2003. 
The benefit of using this building is that it is little affected by contributions to the system behaviour from 
non-structural components and is relatively simple to understand and model. Structure 1 will be used to 
refine and debug test protocols, and load and response measuring methods. A schematic of the shed’s plan 
and elevation is shown in Figure I-1 (Appendix I). Wall and roof sections that have been instrumented 
and will be monitored are shown in the Figure as well. Figure II-1 (Appendix II) shows the set-up to be 
used for measuring deformation of the roof wood I-joists of the shed. 
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6.4 Progress on planning for and construction of test structures 2 and 3  
 
Negotiations were finalized with the administration of McGill University in Montreal regarding the land 
to be used for the building test structures 2 and 3. McGill University agreed to let the project team use a 
piece of land located on McDonald Campus located in Sainte-Anne-de-Bellevue, at the outskirts of 
Montreal. Detailed plans have been drafted for structure 2. It is going to be a typical one-storey wood 
frame building. Forintek has approached its members to secure some of the materials needed for the 
construction of the two structures. Positive responses have been received so far from Jager Building 
Systems and ALPA Floor Systems Inc., who agreed to donate floor wood I-joists and trusses. More 
responses are expected from industry members. As already noted, structure 3 will be a modified version 
of structure 2. 
 
Meanwhile, work on the instrumentation aspect for the two test structures is on going as indicated in 
Section 6.1. Full house modelling is also being developed for the proposed structures. It is necessary to 
carry out this task at this stage as such model will be used to identify key locations, where the load and 
deformation measuring devices will be installed based on the predicted load distribution. Collaboration 
with national institutes and organizations is continuing to enlarge the scope of the project, reinforce 
cooperation and add technical expertise to the project team.  
 
 

7 Conclusions 
 
Forintek is the leading industry sponsor on an NSERC grant proposal under the Collaborative Research 
and Development program (CRD) submitted together with universities and other institutes, including 
UNB, McGill, Concordia, UWO and CWC. This Forintek project was launched in 2001 to support the 
broader initiative. However, as some preliminary investigations and consultation with various national 
and international technical groups was needed, the submission of the proposal was delayed until April 
2002. This allowed for refinement of the work plan and expansion of the scope of the proposed work. It 
also helped in attracting more support from other national and international universities and organizations 
(i.e. ICLR, UWO, NCSU, and CSIRO of Australia). This was necessary in order to ensure the success of 
the NSERC grant proposal and improve the value of research through alliances. On October 22, 2002, a 
formal notification was received upon the successful grant application.  
 
As part of the preliminary investigations on the subsystems performance, shear wall tests were carried out 
at Forintek’s Eastern Laboratory in Québec City, which provided valuable information on the behaviour 
of wall panels subjected to lateral forces. Tests results were used for verification of a finite element model 
developed at McGill University. Good agreement was found between model predictions and the 
experimental results. Three test structures are planned for monitoring. Forintek’s shed is one of the three 
structures (structure 1); also, instrumentation is being finalized. The shed will be used as a pilot study to 
collect data on wind loads and structural response from the building members. Monitoring of loads and 
deformations will start shortly. Two other test structures (typical light frame wood-frame constructions) 
will be built in Montreal. Proto-type load cells capable of measuring forces in 3-D have been developed. 
Contact with the wood industry has been established in order to secure some materials needed for 
building the test structures. Structural and architectural plans for the full-size test structures are being 
finalized Construction of structure will proceed in summer 2003. 
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8 Recommendations for continuing the research 
 
As stated in the NSERC proposal (starting in October 2002), the proposed project has been planned for 
implementation over a 4-year period. Therefore, as Forintek is the main industry partner it is necessary to 
pursue this project over the whole work period (until year 2006). This will allow Forintek to carry out all 
the research activities and complete the project as planned and proposed in the NSERC grant proposal. In 
addition, it is important to honour Forintek’s commitment in providing technical and financial assistance.  
Apart from study of load path issues, the two houses being built in Montreal provide a test-bed for other 
wood construction research by Forintek and others (e.g. floor vibration serviceability, air leakage and heat 
loss).   
 
 

9 Work planned for the coming year 
 
Work planned for the coming year includes the following: 
1. Installation of load and deformation measuring devices will be completed and the monitoring process 

of test structure 1 (Forintek’s shed) will be started. 
2. Data analysis and reporting. 
3. Detailed architectural and structural designs for structure 2. 
4. Design and modification of wall-foundation and roof-wall connections details and load cells are 

required to measure force transfer in conjunction with UNB and McGill University. 
5. Continuous development of the Finite Element models for a full-size structure based on those models 

developed for shear walls. 
6. Characterization of materials that will go in the construction of test structure 2.  
7. Construction of and instrumentation for test structure 1. 
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Appendix I 
 

Plan and elevation of Forintek’s shed  
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Figure I-1  A plan and elevation of Forintek’s shed with the selected studs and roof joists 
for monitoring 
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Appendix II 
 

Monitoring set-up of the roof joists  
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Figure II-1 Schematic for the instrumentation set-up of to measure the deflection of the 
roof I-joists of Forintek’s shed 
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