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SUMMARY

This report describes a program plan required to develop dynamic performance criteria for the design of 
wood-based floors in commercial occupancies. The need for serviceability criteria for wood joist floor 
systems in residential settings had long been recognized. This recognition led to the adoption of new span 
tables for Part 9 of the 1990 National Building Code which indirectly limited vibration amplitude and 
frequency (NBCC 1990) based on the research conducted at the Eastern Laboratory of the Canadian 
Forestry Service (now Forintek Canada Corp.). The introduction of these additional criteria into Part 9 
of the NBCC to limit dynamic effects was the beginning of a true systems approach to floor design. It is 
now in the best interest of the wood industry to extend the systems approach to the design of wood-based 
floors in commercial occupancies, where the floors are likely to use engineered type wood products rather 
than solid sawn lumber, and combined with concrete toppings of various types. No dynamic performance 
criteria can be applied to these applications, in part because the basic work required to instill confidence 
in any proposed criteria has not been done. Dynamic performance criteria are now needed to serve the 
interest of the wood industry and to provide reliable guidance to the design professionals.

To arrive at useful and verifiable criteria will require computer modelling, measurement of performance 
and subjective evaluation of the floor systems. Five tasks were identified in this plan to achieve this 
goal. A computer model for predicting the dynamic performance of engineering wood-based floors will 
be developed. Various proposed performance criteria and associated performance test methods will be 
evaluated. Laboratory tests will be conducted on engineered wood-based floor systems to study their 
dynamic performance, to verify the computer model and to evaluate the criteria and test methods.
Dynamic field tests will be carried out in commercial occupancies to observe their performance and to 
further verify the computer model. A field survey will be carried out in commercial occupancies to 
evaluate the subjective assessment of floor systems by their occupants, and to correlate their acceptability 
classifications with observed performance. A CWC/Forintek Task Group, which will include various 
industry groups, designers, code representative, CCMC and other researchers will be formed to overview 
progress of the research program, to have their input at an early stage in this work, and to facilitate the 
implementation of the final performance criteria recommended.

The work is expected to take five years to complete. The recommendations from this work will be 
submitted for adoption in the 1999 edition of CSA 086, and by inference in the 2000 NBCC code.
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1.0 OBJECTIVES

The objective of this report is to describe the program plan required to develop dynamic performance 
criteria for the design of wood-based floors in commercial and multi-family residential occupancies.

Specific tasks considered necessary to this plan are:

• Modification of a suitable existing computer model for analysis of the dynamic 
performance of wood-based floor systems.

• Development of dynamic performance test procedures for evaluation of wood-based floor 
systems.

• Formulation of dynamic performance criteria for wood-based commercial floor systems.

• Development of design aids for designers of wood-based commercial floors,

• Investigation of the strength and stiffness of composite systems most likely to be practical 
in commercial occupancies.

2.0 BACKGROUND

The need for serviceability criteria for wood joist floor systems in residential settings had long been 
recognized because the traditional design criterion based on deflection under uniform loading was found 
to be unsuitable. Work begun in the early 1970s at the Eastern Laboratory of the Canadian Forestry 
Service (now Forintek Canada Corp.) pursued a research program on the dynamic performance of 
residential floors, and the relationship of this performance to occupants’ perception of acceptability 
(Onysko 1970, Onysko and Bellosillo 1978, Onysko 1985, Onysko 1988a, 1988b). The work includes 
laboratory and field testing of floors, computer modelling of floor performance, as well as consumer 
studies which correlated performance with subjective assessment of suitability of floors in that occupancy. 
Recommendations from this work allowed the Canadian Wood Council to propose adoption of new span 
tables for Part 9 of the 1990 National Building Code which indirectly limited vibration amplitude and 
frequency (NBCC 1990). These span tables also permitted recognition of the contribution that various 
components make to performance (bridging, strapping, adhesives, heavier subflooring, etc...). Recently, 
in preparation for the 1995 NBCC revisions, additional cases and constructions were proposed for 
inclusion in the 1995 Code using the same quasi-static approach.

The introduction of these additional criteria into Part 9 of the NBCC to limit dynamic effects, coupled 
with the recognition of composite action in floor systems, was the beginning of a true systems approach 
to floor design. It is now in the best interest of the wood industry to extend the systems approach to the 
design of engineered wood floors, so that the same degree of confidence may be extended to designers, 
owners and building code authorities, as for other types of floors. Thus far, these improvements in 
serviceability performance of floors have only affected floors with solid sawn lumber joists in Part 9 
construction.

The criteria adopted by Part 9, by their very nature, cannot account for some dynamic factors that 
influence performance. Only a dynamic based criterion will allow all the necessary factors to be 
recognized in design. The need for that criterion is most appropriate for commercial occupancies where
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higher dynamic forces are likely, and where longer spans are involved, and where expectations of 
performance may be higher.

In engineered commercial and multi-family residential construction, floors are more likely to be designed 
to criteria in Part 4 of the National Building Code. If wood systems are selected, engineered wood-based 
systems are more likely to be used (LVL, wood I-beams, trusses, etc.) than solid sawn lumber. In North 
America, at this time, traditional deflection criteria based on deflection of floors under the action of 
uniform live loading are still used in engineered design. Deficiencies with these criteria are well known, 
but no dynamic criteria are yet mandated in our code. Even in Part 9, the existing pseudo-dynamic 
vibration control criterion does not explicitly cover floor joists other than solid sawn lumber.

Furthermore, concrete toppings are frequently used on wood floors in these applications, because, among 
other things, they contribute to fire and acoustic performance. However, little study has been made of the 
contribution of the concrete to the performance of the floor and its acceptability. Generally, the concrete 
is just treated as a dead load which leads to more conservative joist design without the assurance that 
good dynamic performance is adequately provided for. One goal of the work is to undertake research 
leading to the adoption of suitable serviceability design criteria for these systems and occupancies and to 
recognize the contribution they make to serviceability and structural reliability.

The provision of suitable vibration-controlled performance, acoustic separation, and fire resistance will 
provide the building industry and designers with additional options in designing economic reliable 
structures. Currently, the application of these systems is held back by uncertainty and by negative 
feedback on vibration performance in both laboratory and field experience. The degree of 
conservativeness in design is far from established to provide suitable systems. It is planned that the 
models, data bases, and criteria established in the overall program will provide the guidance needed to 
overcome these difficulties.

The ultimate customer for this research is the building industry, and more specifically that section of the 
building industry which deals in engineered low-rise commercial projects and multi-family construction. 
Implementation of recommendations will likely take place through the Canadian Wood Council.
Indirectly, this project also addresses the concerns of the Canadian Construction Materials Centre 
(CCMC) and building code authorities.

Reliable design criteria will reinforce the credibility of wood-based floor systems in commercial and 
multi-family construction. By providing the designer with appropriate design criteria, this project will 
support the Canadian wood industry’s marketing strategy aimed at commercial construction.

The benefits to Canada, lie in the potential for construction of buildings using wood systems possessing 
high thermal efficiency, low embodied energy, and potentially, lower capital investment requirements.
The knowledge gained in this work is transferable. It is expected that the design guidelines resulting 
from the overall program will assist Canada’s export potential for both lumber and panel products, as 
well as engineered systems. The USA market particularly could also benefit from this work. Adoption of 
these criteria by our building code, as demonstrated by the recent adoption of new design criteria for 
vibration-controlled floors in residential buildings, will show the way for other jurisdictions.

To arrive at suitable criteria will require development of appropriate rational dynamic models for 
predicting performance, laboratory and field verification of performance characteristics, and confirmation 
of suitability of a dynamic based response level criterion through consumer surveys in these occupancies. 
It is expected that the large data base already held by Forintek for residential floors will also be utilized in 
the work.
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4.0 PROPOSED APPROACH

The following development of tasks attempts to provide a complete framework leading to code recognition 
of a consensus-based performance criterion for the design of floors in commercial occupancies. Each of 
the tasks identified forms a necessary part of the whole. The research identified includes work that can be 
undertaken in cooperation with universities, as well as by industry partners.

A joint CWC/Forintek/Industry Task Group reporting to the FCC TAC on Building Systems will be 
organized to help oversee the progress and facilitate the application of the program output to its future 
application. Early adoption of recommendations arising from this program are better assured because we 
will have involved the consensus process from the beginning. We expect that the alliances involved will 
include members at universities currently involved in floor research. Involvement by specific industry 
groups conducting their own research programs will be highly desirable.

The following tasks may be done in sequence. However, it is preferred that some tasks be done in 
parallel. The preferred sequence and time-line is to be found in Section 7.0. As originally conceived, it 
was estimated that the project would take place over a five-year period. That remains the goal. To secure 
the consensus recommendation sought will require concentrated effort for some portions of the work. If 
we hope to meet specific deadlines in the code cycle, it will be necessary take this into account. Other 
tasks related to facilitating use of the criteria by designers could extend beyond this time frame.

A pictorial representation of the work needed to achieve the desired goal is shown in Figure 1. Computer 
modelling of floor performance is both the tool for understanding behaviour as well as for design. 
Measurement o f performance is necessary to assure that the computer model used correctly predicts the 
behaviour of the structure. Subjective evaluation is the assessment of the utility of a floor system for a 
particular occupancy. The performance measure and the subjective measure are related in some way and, 
hence, performance criteria can be formulated to provide acceptable performance.

In a nutshell, for a performance criterion to be useful, it must be soundly based on user requirements, it 
must be verifiable, and the necessary computational tools needed must be available. Each task identified 
in the following sections has a function in achieving this goal.

4.1 TASK 1 - Development of a suitable computer model for the dynamic performance of wood-

Objective: An essential tool required for this research program is a computer model for analysis of floor 
systems.

based floors
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Approach: A recent evaluation of the capabilities and limitations of some currently available computer 
models (Hu 1992) has shown that some of the models are not very successful in modelling 
the behaviour of all types of floors. In part, this is because real floors can be quite complex 
and certain effects, such as shear deformations that have a relatively unimportant effect for 
some products, can not be ignored for others. Real floors may also exhibit nonlinear 
behaviour.

There are a several computer models for prediction of dynamic performance of floors. These 
include, the UBC finite strip model NFAP (Foschi 1982, Filiatrault et al 1990) and a more 
recent version DFAP (Folz and Foschi 1991); the UNB Rayleigh-Ritz model (Chui 1987); the 
recently developed modal synthesis model (Hu 1992); and the older finite element model 
developed at Colorado State University FEAFLO (Thompson et al 1975, 1977) that has been 
extended to undertake dynamic performance analysis. Most of these models have not been 
designed to account for the influence of bridging. However, the Forintek model (PERF) 
which deals with bridging, includes a simplified dynamic module leading to the computation 
of system performance for the 1990 and 1995 NBCC (Onysko and Jessome 1973, Onysko 
and Garant 1981, Onysko 1984).

The approach taken will be to compare the various models for various test examples and to 
use existing laboratory test data from various sources for verification.

This evaluation will lead to modification of the existing model (Hu 1992) to deal with the 
materials and systems likely to be commonly used in commercial wood-based floors. This 
will include engineered wood members, partial composite behaviour with various materials, 
special bridging systems, support beams, and partitions. This will be verified by conducting 
tests on laboratory built floors.

4.2 TASK 2 - Evaluation of various proposed performance criteria and associated performance test 
methods.

Objective: Several dynamic performance criteria have been proposed by researchers. None is broadly
accepted as yet, in part because the test method employed may be unsuitable for all classes of 
floors. The intent of this task will be to demonstrate this deficiency and to propose a test 
approach that overcomes this problem.

Approach: Each recommended performance criterion (Chui and Smith 1988, Ohlsson 1991, Murray and 
Allen 1993) is linked to a specific test method used by a researcher. The repeatability of the 
test by different organizations is not guaranteed. As such, the given criterion may not be 
universal. Each test method employed induces a floor response that may be unique to that 
method. When the parameters derived from that test are not unique to the floor, then the test 
method must become part of the "package" which includes both the assumed impulse and the 
computational method used to arrive at the assumed response.

Researchers have generally ignored non-linear effects associated with the test methods that 
they have employed. The consequences of this will be examined in this evaluation. Nonlinear 
behaviour is an inconvenience but is more likely to be found in wood-based floor systems. It 
is for this reason that the dynamic test approach must be carefully selected to reflect the stress 
levels at the conditions likely to control acceptability in the occupancies for which the 
criterion is to be applied.
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The approach to be taken will be to construct various floor systems in the laboratory, which 
will be used as test beds for evaluation of dynamic test methods, including both impulse and 
shaker techniques. The goal is to recommend test methods for both laboratory and field 
evaluation of floors, and the appropriate form of the criterion that will best represent the 
factors that affect subjective acceptability of floors.

4.3 TASK 3 - Field studies in commercial occupancies.

Objective: This task contains two linked objectives:

• To evaluate the dynamic performance of commercial floors built of wood based materials, by 
field testing, and to assess the ability of the improved model to predict performance.

• To evaluate the subjective assessment of these floors by their occupants, and to correlate their 
acceptability classifications with observed performance.

Approach: The location of commercial occupancies selected for this study will be sought in cooperation 
with industry. The field tests will be carried out using techniques recommended in Task 2. A 
detailed examination of the floor structures and their supporting elements will be done to 
characterize the materials used. This information will be used to predict the dynamic 
behaviour of the floors for comparison with the measured results. This is necessary to ensure 
that the computational model can be used for design purposes.

A pilot survey will be undertaken to evaluate the recommended test procedures, and to test the survey 
instrument (questionnaire) for typical commercial occupancies.

On completion of the pilot survey, the full survey will proceed. The number of field investigations that 
will be undertaken will depend on the funding available and the extent of cooperation that we receive with 
the industry, and the owners of the buildings.

These studies will supplement data bases obtained for steel and concrete buildings since the 1960s. The 
residential studies conducted by Forintek in the 1970s will also form part of the data base (Onysko 1970, 
Onysko and Bellosillo 1978, Onysko 1981, Onysko et al 1981, Onysko and Bellosillo 1987). It is hoped 
that other research known to be underway at this time involving steel and concrete floor systems may 
contribute to this work.

On the basis of these data, basic correlations between the dynamic performance parameters and the 
subjective classifications will be done in light of several forms of criteria proposed.

4.4 TASK 4 - Investigation of construction techniques suitable for commercial floors.

Objective: The use of concrete topping combined with wood floor systems is likely to be a favoured
construction technique. The objective of this task is to investigate construction parameters and 
practices that will lead to reliable composite system performance.

Approach: There has been limited use of this practice and much remains unknown about what mix
design and placing practices are needed to provide assurance of performance for designers.
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The approach to this work will be to study the interaction between various construction parameters 
including; mix design, moisture content of the wood, system flexibility at time of construction, benefits of 
reinforcement (fibre or steel mesh), and other construction parameters including light gauge metallic 
forming. The goal is to provide recommended construction practices.

In view of the substantial strength and stiffness contribution that these composite systems can develop, 
more than contribution to serviceability will be sought. The contribution of these construction techniques 
to ultimate load capacity need to be investigated. Eventually, a design approach will be required that will 
conform to accepted LSD practices.

This research area requires input from a range of disciplines in civil engineering ranging from those 
conducting research with concrete as a building material, to those familiar with the properties of wood 
and wood connections. It is planned that the majority of this work be done by cooperators at universities 
and various industries, with guidance and cooperation from Forintek. Specific cases will also be 
investigated at the Forintek laboratories.

4.5 TASK 5 - Development of design methods.

Objective: "Designer friendly" tools are needed to execute serviceability design checks using the 
proposed criterion. This task attempts to provide these tools.

Approach: The design tools will provide two levels of options: a computer aided design tool, and 
simplified equations or design charts. The design tools will be based on the criterion 
developed in Task 3, which in turn will be linked to a specific impulse function.

The verified numerical model will be used as a basis for the simplified design equations. Working in 
conjunction with the Canadian Wood Council, the criterion and the numerical model would be built into 
the design tool WOODWORKS. To develop simplified equations, sensitivity studies for each type of 
engineered system will be needed.

5.0 COORDINATION

A CWC/Forintek Task Group will be formed to provide an overview on the progress of this program. 
Various industry groups, designers and other partners, as well as representatives from NBCC code and 
CCMC, will also be invited to participate. Also invited will be researchers having expertise in this area. 
Since there are issues that require decisions that will benefit from their involvement, it is important to 
have their input at an early stage in this work. Their participation on this Task Group will facilitate the 
implementation of the final recommendations. Industry groups, which include the lumber industry as well 
as those involved in manufacturing engineered wood products, will be better prepared to adopt them.

6.0 PROJECTED LABOUR AND FINANCIAL REQUIREMENTS

It is estimated that a five-year time frame will be required for this project. The projected estimate for 
manpower and non-salary expenses is shown in Table 1 for each project/task year. Also included in this 
table is an estimate for capital expenditures. The detailed estimated operating and maintenance 
expenditures required are provided in Table 2. The projected labour required for each fiscal year is 
provided in Tables 3 and 4.
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7.0 WORK SCHEDULE AND MILESTONES

The project work schedule is shown in Table 5. Given that some of the work identified must be done in 
cooperation with others, the schedule is optimistic that there will be no delays. Finally, a listing of tasks 
and sub-tasks with their estimated time-lines and milestones are shown in Table 6.
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FIGURE 1. The main tasks for development of performance criteria for floors.
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Table 1

Summary of Resources Required

1994-95 1995-96 1996-97 1997-98 1998-99

LABOUR
(d a y s )

O&M

($)
LABOUR

(d a y s )
O&M
(S)

LABOUR
(d a y s )

O&M
($)

LABOUR
(d a y s )

O&M
(S)

LABOUR
(d a y s )

O&M
($)

TASK 1 180 15,350 203 13,550

TASK 2 306 12,650 254 12,650

TASK 3 74 10,450 365 43,950 615 68,200 450 45,850

TASK 4 25 7,800 62 12,950 74 11,700 307 14,150

TASK 5 5,250 5,250 6,250 6,250 362 58,850

TOTAL 585 51,500 884 88,350 689 86.150 757 66,250 362 58,850

PA P IT A  T 

EXPENDITURES 56,300

PROJECT
COST/YR 431,00 577,000 467,000 485,000 259,000



Detailed Estimates of Operating and Maintenance Expenditures (O&M) Required

1994-95 1995-96 1996-97 1997-98 1998-99

TASK 1 Material 2;750 1,250

Travel 2,000 2,000

Project information 400 100

Consulting 10,200 10,200

TASK 2 Material 1,250 1,250

Travel 2,000 2,000

Project information 250 250

Consulting 9,150 9,150

TASK 3 Material 700 1,700 2,200 1,200

Travel 500 10,000 17,000 3,000

Project information 250 250 250 250

Rentals 3,000 4,000

Consulting 9,000 29,000 44,750 41,400

TASK 4 Material 700 1,200 2,200 3,300

Travel 1,200 2,400 2,400 2,400

Project information 200 200 200 200

Consulting 5,700 9,150 6,900 8,250

TASK 5 Material 250 250 250 250 250

Travel 1,500 1,500 2,500 2.500 8,000

Project information 200 200 200 200 200

Consulting 3,300 3,300 3,300 3,300 50,400



Table 3

Projected Labour (days) for 1994-95 and 1995-96

U H DMO YT JCG RD STUDENTS SUPPORT CONSULT JCH BEV

94-95 Task 1
(M o d e llin g )

90 20 20 10 20 5 15

Task 2
(C r ite r ia  a n d  te s t 

m eth o d  e va lua tion )

75 15 60 50 50 12 15 9 20

Task 3
(F ie ld  s tud ies)

15 20 20 4 15

Task 4
(C o n stru c tio n

techn iques)

5 0 10 5 5

Total 175 55 60 70 60 12 70 23 55

95-96 Task 1
(M o d e llin g )

87 47 10 14 20 6 19

Task 2
(C r ite r ia  a n d  te s t  

m eth o d  e v a lu a tio n )

34 40 40 40 40 20 10 9 21

Task 3
(F ie ld  stud ies)

60 50 60 60 40 10 60 5 20

Task 4
(C o n stru c tio n

tech n iq u es)

10 5 5 6 15 6 15

Total 191 142 115 100 80 50 105 26 75



Table 4

Projected Labour (days) for 1996-97, 1997-98, and 1998-99.

U H DMO YT JCG RD STUDENTS SUPPORT CONSUL JCH BEV

96-97 Task 3
(F ie ld  studio*)

160 100 100 40 70 20 95 10 20

Task 4
(C o n stru c tio n

techn iques)

15 10 6 6 6 10 6 15

Total 175 110 106 46 70 26 105 16 35

97-98 Task 3
(F ie ld  stud ies)

137 60 10 30 70 17 92 10 24

Task 4
(C o n stru c tio n

tech n iq u es)

40 50 50 50 70 6 13 8 20

Total 177 110 60 80 140 23 105 18 44

98-99 Task 5
(D e s ig n  m eth o d s)

150 70 4 100 8 30



Table 5

Project Schedule

1994-95 1995-96 1996-97 1997-98 1998-99

01 02 0 3 04 Ql Q2 03 Q4 Ql Q2 Q3 Q4 Ql Q2 Q3 Q4 Ql Q2 Q3 Q4

TASK 1
( M o d e l l i n g )

A • | ( | •

TASK 2
(  C r i te r ia  a n d  

te s t  m ethod)

, /  :: A 9

TASK 3
(F ie ld  s tud ies)

A A ♦ A ill! m A •

TASK 4
(C o n stru c tio n

tech n iq u es)

N A A A  '

TASK 5
(D e s ig n

m ethods)

A

T E C H N IC A L

T R A N S F E R

Note:
A indicates the submission of a Forintek project report.
•  indicates the submission of a paper to a conference or a journal.
■  indicates the submission of the draft of criteria to CSA 086.
N indicates the submission of an application for NSERC support.



Table 6

Detailes Project Estimations and Milestones for 1994-95
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Table 6

Detailes Project Estimations and Milestones for 1994-95 (Cont’d)

Job# Name

20 - Paper on 90-Code Requiremen

21 - Planning for Pilot Study

22 - Submit Paper

23 CONSTRUCTION TECHNIQUES

24 - Establish Network

25 - NSERC Proposai

26 - Application to NSERC

27 TASK GROUP MEETING

28 - Meeting

29 PAPERS FOR PUBLICATION

30 PROJECT REPORT

1994 1995
APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR

----- . - 1

1 ________1
1

O

O

O

O

O

critical □  completed m  total float ||§ § | delay

noncritical | | milestone free float
baseline

conflict
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Canada
Corp.

Fbrintek Internal Memorandum

15 November 1993 File No: 31-43K-402

To: Don Onysko 
Lin Hu 
Yvon Tardif

From: J.-C . Havard

Re: Floor tests at the Québec lab

I agree that the construction o f our new lab in Québec is a unique opportunity to document the 
performance o f a number o f wood-based building systems, and would like to see a project 
proposal for 94/95 to that effect. Like the one on the Vancouver lab, the study should be co
ordinated with CWC, and I am sure the Building Systems TAC will support it enthusiastically.

As concerns this fiscal year, your activities must be compatible with the commitments already 
made by our department, which dictates that Don’s and Yvon’s time involvements have to be 
minimal (i.e. I still expect delivery o f various reports as per the schedule agreed at our mid-year 
review meeting). I will expect Lin to provide me by the 19th November with a summary of the 
activities to be performed on the floor joists between now and March 94, and the corresponding 
budget. On the assumption that the budget requirements can fit within our current budget, I will 
authorize you to proceed with the testing of joists in Québec the week of the 22nd November. 
The testing will be done by Lin and one of the technologists.

Please continue to keep Howard Gribble informed of all activities involving suppliers, 
contractors or engineers related the Québec building project.

I believe you must be commended for promoting this initiative in spite of your heavy schedules, 
and I wish to register my thanks.

c.c. Sam McIntosh 
Howard Gribble



Fpnntek
Canada
Corp.

Internal Memorandum

November 3, 1993 
File No:31-43K-402

To: t J.-C. Havard /  
Sam McIntosh

From: Lin Hu 
Don Onysko 
Yvon Tardif

Re: Floor Tests at the Quebec Laboratory

Given the importance of the Québec Laboratory to Forintek and the wood products industries 
as an example of a wood-based commercial building, there are several studies we should plan 
on doing there. Some innovative construction details are being used. Specifically, the wall 
design and the floor design are worth investigation. The work we propose has relevance to 
the current and future research program plan.

The moisture performance of the exterior walls is one study that should be included. 
Presently, we feel that instrumentation for this study could be undertaken once the building 
is occupied. So, there is no need to do any advance planning for it now. The study can be 
entertained at some future date, depending on staffing.

The second case involves the performance of the laboratory floors. This year we are preparing 
a program plan*on the dynamic performance of commercial floors. The opportunity to 
investigate the floor design at this laboratory should not be missed. Based on the current 
design, we feel that for some purposes at least, the performance will not be adequate, while 
many other purposes, it will be adequate. The performance criteria are not yet resolved and 
this would provide a very useful data point. This experiment cannot be delayed until we move 
in because the construction details and joist locations must be known. It will be necessary to 
visit the lab during construction, and it is essential to measure the dynamic response prior to 
the concrete slab being poured on the floor system. A second site visit should also be planned 
before the lab counters are installed. The final testing would be done after occupancy in 1994- 
95.

Therefore, before we can plan this work, we will need to have the assurance from the 
contractor that we can have access to the structure. This will be something he'll have to take 
up with his insurance company, and possibly the unions. In addition, we will have to have the 
current schedule for the erection of the building frame and the planned schedule for concrete 
topping pours. We hope that this project will be possible to arrange with the contractor and 
that we have the information early enough so that we can plan our work around these times. 
Some equipment will have to be loaned from NRC as well.

DMO & LH & —



November 12, 1993

To: J.Cc Havard 
Lin Hu 
Yvon Tardif

Fr: DMO

Re: Testing of Wood I-beams for the Québec Laboratory

We have been in touch with the wood I-beam manufacturer for the Québec laboratory and 
have found that all the beams are manufactured and have had their ends waxed, they are 
bundled and wrapped. Michel Walsh, their resident engineer, recognized that our wish to test 
the individual joists would be desirable, and in this he has been urged to cooperate by the 
Eastern Regional Technical Manager of TJM in Columbus, Ohio, with whom I had dinner at 
the last CSA meeting.

Michel expects that the beams would go out to the site in about 2 weeks when it is expected 
that the glulam beans will be delivered (they are late). We talked about how long it would 
take, and how many we would do. One day should be sufficient. We would know which 
depths to concentrate on and he would unwrap the bundles needed. Initially he wondered if 
this could be done outside; but as we talked, he decided that he would clear an area in the 
plant for this to be done. We can expect they will take care of the materials handling and 
would assist in bring the materials to our people.

I have discussed this w ith Lin Hu, and we decided that she and either Ray Demers or JCG 
would do the work in the last week of November. This provides then with enough lead time 
to arrange for a van and to decide on the test protocols. We have two long I-beams here that 
they could use to check out their test protocols out on. Also Yvon Tardif could assist in 
training and in setting up the measurement parameters.

Nordel are sending us the shop drawings for the joists and the layout so we can decide on the 
exact batches that we need for them to open up for us. I am very pleased with the 
cooperation they are showing, and the interest that TJM have shown to work with us. I think 
this relationship will bear good fruit in the future.

DMO

Forintek
Canada



Ppnntek Internal Memorandum
CanadaCorp.

November 3, 1993 
File No:31-43K-402

To: J.-C. Havard
Sam McIntosh

From: Lin Hu
Don Onysko 
Yvon Tardif

Re: Floor Tests at the Quebec Laboratory

Given the importance of the Québec Laboratory to Forintek and the wood products industries 
as an example of a wood-based commercial building, there are several studies we should plan 
on doing there. Some innovative construction details are being used. Specifically, the wall 
design and the floor design are worth investigation. The work we propose has relevance to 
the current and future research program plan.

The moisture performance of the exterior walls is one study that should be included. 
Presently, we feel that instrumentation for this study could be undertaken once the building 
is occupied. So, there is no need to do any advance planning for it now. The study can be 
entertained at some future date, depending on staffing.

The second case involves the performance of the laboratory floors. This year we are preparing 
a program plan*on the dynamic performance of commercial floors. The opportunity to 
investigate the floor design at this laboratory should not be missed. Based on the current 
design, we feel that for some purposes at least, the performance will not be adequate, while 
many other purposes, it will be adequate. The performance criteria are not yet resolved and 
this would provide a very useful data point. This experiment cannot be delayed until we move 
in because the construction details and joist locations must be known. It will be necessary to 
visit the lab during construction, and it is essential to measure the dynamic response prior to 
the concrete slab being poured on the floor system. A second site visit should also be planned 
before the lab counters are installed. The final testing would be done after occupancy in 1994- 
95.

Therefore, before we can plan this work, we will need to have the assurance from the 
contractor that we can have access to the structure. This will be something he'll have to take 
up w ith his insurance company, and possibly the unions. In addition, we will have to have the 
current schedule for the erection of the building frame and the planned schedule for concrete 
topping pours. We hope that this project will be possible to arrange with the contractor and 
that we have the information early enough so that we can plan our work around these times. 
Some equipment will have to be loaned from NRC as well.

DMO & LH & YT

"ÎÀ M  ----------



SEM INAR/W  ORKSHOP 
ON

DYNAMIC TESTIN G  O F FLO OR SYSTEMS

PURPOSE:

There is increasing need for designers to consider serviceability of floors for vibration caused 
by human loadings as well as under special dynamic loads. Current field and laboratory work 
to develop structural models and understand behaviour of floor systems are not always done in 
a way that would lead to either common understanding of performance or exchangeability of the 
data obtained.

The goal o f this seminar/workshop is to share information and experience about field and 
laboratory testing o f floor systems. The dynamic load test procedures, measurements techniques, 
instrumentation and analysis of the responses are dependent on many factors besides the 
structural nature of the floors and of their supporting elements. On the basis of this 
seminar/workshop, it is the intent of the ASTM D07.05.04 Floor System Assemblies Section to 
prepare guidelines for the dynamic testing of floor system in both field and laboratory 
environments.

INVITED SPEAKERS:

Speakers invited to share their experience at this seminar/workshop include

-Dr. Chui, University of New Brunswick, Fredericton, NB Canada
-Dr. Dan Dolan, Virginia Polytechnical Institute, Blacksburg, VI USA
-Mr. Tom Evans, Trus Joist MacMillan, Pleasanton, CA USA
-Mr. Anthony P. Nash, Charles M. Slater Associates Inc., San Francisco, CA USA
-Dr. Donald M. Onysko, Forintek Canada Corp, Ottawa, ON Canada
-Dr. Gerry Pemica, Institute for Research in Construction, NRC, Ottawa, ON Canada

DATE -  October 21, 1993

LO C A TIO N  — Delta Airport Hotel, Vancouver BC

TIM E -- 11:00 am to 5:00 pm



PROJECT : Floor Criteria
94/95 SCHEDULE

CURRENT DATE: 03/22/94

Job#
1994 1995
APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR

LITERATURE REVIEW:

- Floor Models

- Performance Criteria

- Performance Test Methods

.... !"

.............. !...... ... r

5

6

7

8

9

10 

11 

12

13

14

15

16

17

18 

19

EVALUATE FLOOR MODELS:

- Acquisition of Programs

- Implementation o f Programs

- Collection o f existing data

- Running examples 

MODIFY MODEL:

- Development of Approach

- Programing

- Verification

LABORATORY TESTING:

- Planning

- Order & Fabricate Equipment

- Construct Floor Specimens

- Dynamic Testing 

FIELD TEST PLANNING:



Job# Name
1994 1995
APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR

20

21

22

23

24

25

26

27

28

29

30

- Paper on 90-Code Requiremen

- Planning for Pilot Study

- Submit Paper

CONSTRUCTION TECHNIQUES

- Establish Network

- NSERC Proposal

- Application to NSERC 

TASK GROUP MEETING

- Meeting

PAPERS FOR PUBLICATION 

PROJECT REPORT
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