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INTRODUCTION

During the last decade the Canadian government
through its Department of Industry, Trade and
Commerce and its predecessor, the Department of
Trade and Commerce, has noted the needs in Britain
and Western Europe for housing and for construction
techniques and materials which would enable homes
with a high degree of livability to be erected eco-
nomically, quickly and in ali kinds of weather. Believing
that the Canadian timber-frame house building system
offers a competitive solution to these requirements,

the Canadian government initiated projects to demon-
strate the viability of the system in various environments.
The igny project near Paris was one such demonstra-
tion, a successor to the previous Harlow projectin
England, and provided an opportunity to monitor the
operation to obtain meaningful information on progress
and results.

The igny project resulted from an inter-
governmental agreement that such a demonstration
would be mutually beneficial to the peoples of France
and Canada. The decision was based on conclusions
of housing authorities and businessmen visiting
back and forth between the countries and on a feasibility
study on preferred ways and means of proceeding.
While the projects in England consisted of row housing
of a type required for local authority housing schemes
it was concluded that a useful and complementary
project would demonstrate timber-frame in single
family, owner-occupied units for which there is a rapidly
growing demand in France.

A prime objective of the Canadian government
was to acquire technical data toward a report to record
the events of the demonstration with some interpreta-
tions and conclusions. To assure that the information
wouid be comprehensive and complete, the builders
contracted to meet the report’s requirements. The costs
generated by these requirements were recognized as
extra to normal building expenses, e.g. keeping
records in specific ways, being subject to public
inspections, meeting criteria of performance and using
desired techniques and materiais, and were paid for
by the Government of Canada. This was a new
approach. The builders co-operated fully to extract and
report the data relative to the hundreds of factors
invoived in making the Igny development a success.

Parc des Erables, as the Igny project is called,
now stands with 114 houses of 10 styles completed
in a fully landscaped setting. Many lessons have been
learned and this report presents the technical in-
formation which has been recorded in the process.
Similar information on non-technical factors may be
available in future reports.



PURPOSE OF REPORT

The interest in Canadian timber-frame construction
evidenced by the large number of technically oriented
visitors to Parc des Erables indicated a widespread
interest among European builders, architects and
specifiers in studying the project in depth with a view to
applying the techniques in other projects. This report
will assist in relating this pilot project to practical

everyday residential construction.

The report provides guidance based on
experience in France and identifies, measures and
accounts for experience over a representative grid of
construction activities so that this Canadian building
system may be assessed as to its viability in Western
Europe.

SCOPE OF THE REPORT

In general, this report covers only technical aspects of
the project and concentrates on those activities

which make timber-frame construction different from
methods conventional in France.

Although ground was broken on the project in
December, 1969, and there had been two years of
planning before that, the monitoring of construction
did not start until April, 1970. Thus the report does
not cover site planning nor development work in detail
even though they are important in an assessment
of results.

Similarly the legal, financial and marketing
aspects are only dealt with as they affected actual
construction.

The final refurbishing of the display homes
before they were turned over to their owners was com-
pleted in June, 1971, but the construction of the project
was practically finished in December, 1970. Some in-
terior finishing and final landscaping was done in 1971.

The report deals with two phases of con-

struction:

1. Display phase — six model homes were

built, decorated ready for the June 12, 1970,

official opening by cabinet ministers of France

and Canada.

2. Production phase — 108 homes were

erected and finished and 60 occupied by

owners between June 12 and December 31,

1970.

Neither the Canadian government nor the joint
venture contractors had arranged for detailed reporting
by subcontractors. Information on their activities
relative to the installation of electrical, plumbing and
heating services was gained by observations of a

resident engineer inspector and by voluntary comments.

An important part of the demonstration was
the operation of a component plant, situated 30

kilometres from the site, which produced assembled
wall and roof sections for erection on the building site.
Representative activities at this plant were also moni-
tored and are reported.

) A pre-construction study showed that the cost
of construction materials would likely be stable and
variations would be known through published national
indexes. As material costs were not expected to vary
appreciably from estimates and their variations would
not be significant, detailed reporting on that aspect
was not made. As well, material costs vary with location,
number of houses, time of purchase, delivery require-
ments, bills of material, terms, etc., which each
contractor can readily establish for himself relative to
his particular project. Conversely, there was a risk
that labour productivity and costs could vary from
estimates because of the workmen’s unfamiliarity with
the materials and techniques of timber-frame con-
struction. An elaborate system of reporting and analysis
of labour productivity was computerized and this
aspect is dealt with in depth for activities peculiar to
timber-frame construction. A

Activities common to most methods of
construction, such as excavating, concrete placing,
grading and road building are only mentioned where
deviations from the usual occurred. Similarly, overhead
and administration costs are deemed to be the private
business of the contractors and not important in an
objective assessment of the system. Development
operations and costs vary from site to site and respond
to local conditions and contractors’ experience so
they are not dealt with in this general reporton a
construction method which really starts from the top of
the building foundation.

PROJECT PLANNING

The Igny project was planned to be typical of a
Canadian middle class housing development and large
enough to average out experience and costs. Sufficient
time was to be allowed for good readings on the
productivity of workmen under different seasonal
weather conditions and the project was to provide a
solid basis for comparison of French and Canadian
residential development, financing, construction
and marketing methods. Planners felt Igny should be a
significant demonstration of modern timber-frame
technology and materials giving valid guidance
to French and Canadian contractors and material
suppliers. It was also hoped public interest in ownership
of timber-frame homes would be stimulated by their
aesthetic attractiveness and evident comfort.

Of prime importance to the whole project was
the need that the Canadian timber-frame method
of construction, together with necessary specialized
materials, be accepted in France from the points of
view of building codes, materials standards and
mortgage financing. This was accomplished when the
system, as described by the National Building Code
of Canada (1965), was accepted by the French Centre

Scientifigue et Technique du Batiment (CSTB) as a
“traditional” method of construction.

The CSTB will publish the national French
version of the code prepared by Centre Technique du
Bois (CTB) to be designated as D.T.U. 31-2 in January,
1972.

It was also necessary at an early stage to find
a Canadian housing contractor who was interested
in and capable of carrying out the project. Campeau
Corporation Ltd. of Ottawa responded to the challenge
and soon arranged a joint venture agreement with
Société Dumez of Paris under the name of Dumez-
Campeau S. A.

Another early decision was to make the
development through the Société de Gestion, des Etudes
et de Promotion (GEPRO), a member of I’Association
Nationale des Promoteurs de Construction.

With the concept accepted and the operating
groups organized, detailed planning was expedited.
The previously completed feasibility and market reports
indicated that, for best exposure, the project should be
close to Paris and contain approximately 150 units.
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This led to the assembly of 24 parcels of land com-
prising 78,000 square metres on a sloping site near a
main road at Igny, 16 kilometres south of Paris.

When the area was acquired, French architects
immediately began to work out a subdivision plan for
municipal approval. The final plan, approved by the
municipality, reserved 10 per cent or 8,000 square
metres for roads and other public uses while the
remaining 70,000 square metres were divided into 114
building lots. The lots varied from 300 m? for some
double houses to 1,100 m?for a large single house for
an average of 600 m? per lot. The result is a pleasant

open appearance at an acceptable density per hectare.
Concurrently with land assembly, the joint venture
partners with their professional staffs, in consultation
with French architects, were designing houses to

fit the site and the selling prices indicated by the
location, the incomes of prospective buyers and the
requirements of mortgage financing by Crédit Foncier.

OTHER COLLABORATORS ARE NOTED IN
THE QUOTATION BELOW

S.C.I. LE PARC DES ERABLES, IGNY

SPONSOR S.C.I. Le Parc des Erables, Igny,
managed by the GEPRO com-
pany: Head Office — 90, rue Saint

Lazare, Paris IX®. Tel.: 526.82.05.
Mr. Philippe Schroeder,
government-certified architect.
The surety provided for by the
law will be supplied by the Union
de Crédit pour le Batiment
(Building Credit Union) — 25,
avenue Kléber, Paris XVI¢, which
is the bank of the sponsor. A
Mr. Dupont, 35, boulevard J. Bara,
91 — Palaiseau.

Issued by the Prefect of L’Es-
sonne — Permit No. 91.9.31.109
dated February 2, 1970.

This programme is subject to the
approval of the C.N.E.l.L., 5, rue
St-Georges, Paris IX®.

Special deferred loans will be
requested from the land bank.

ARCHITECT

BANK SURETY

NOTARY

BUILDING PERMIT

C.N.E.I.L.

DEFERRED LAND
BANK LOANS

The houses will be built by the Société Dumez-
Campeau, 325, avenue Georges Clémenceau,
Nanterre — 92.

MAP OF PROJECT SHOWING LOTS AND DISPLAY AREA
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SKETCH AND FLOOR PLAN OF SAINT-LAURENT
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A long house with harmoniously arranged apertures, a partial floor, a restful symmetry, Saint-Laurent was designed to offer you an
“intelligent” comfort. Large basement that can be turned into playroom or second living-room, ground floor given over to the vast double
living-room overlooking the garden and to kitchen/dinette. The first floor comprises three bedrooms, each with its large cupboard, as well
as bathroom, shower and toilet. Garage and store-cupboard communicate with the kitchen on the same level. Usable space: approx.

195 sq. metres.




SKETCH AND FLOOR PLAN OF BOISCHATEL
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SECONDFLOOR PLAN

BOISCHATEL

6 rooms with crawl space
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BOISCHATEL

Living space

277mx218m

Entrance 7.67
Living room/Drawing room 38.77
Kitchen 13.86
Bedroom 1 11.30
Bedroom 2 11.26
Bedroom 3 9.36
Bedroom 4 10.63
Storage 5.54
Baths 6.50
Shower 412
Toilets 2.16
Hallway 4,62
Cupboards 2.56
Total 128.35
Service areas

Stairs 7.70
Store room 7.67
Garage 15.53
Total 30.90
Total area 159.25
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Boischatel, whose very large living-room opens on to the garden through two French windows, is a very beautiful house in which com-
fort and picturesqueness are brought together: its pointed roof comes right down to the ground floor, the bedroom floor has several wall-
cupboards, a “roberie”, a bathroom, a shower room and toilet. Garage and store-cupboard communicate directly with the kitchen on the

ground floor. Usable space: approx. 159 sq. metres.
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SKETCH AND FLOOR PLAN OF BEAUPORT
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BEAUPORT

7 rooms with basement

With its split-levels, Beauport offers the attraction of a dwelling in which everyone's independence is fully preserved. On the lower level:
a large basement, garage and “children’s corner” (playroom, shower). On the ground floor: the entrance, a very large double living-room of
30 sq. metres, and a kitchen/dining-room of 19 sq. metres. A few steps lead to the bedrooms grouped around a hall on to which the
bathroom also opens. Each bedroom has its own large wall-cupboard. Usable space: approx. 230 sq. metres.




1. Analysis of the selling prices of various modeis on
the basis of cost per square metre of “‘surfaces utiles”
shows that the lowest unit prices are for houses built
over full basements. They average about 35 per

cent per m? less than single homes of the same model
built over crawl space and 30 per cent less than
doubles over crawl space. The luxurious Beauport is
low priced on this basis.

The full basements are warm and dry and
equally as livable as upper level accommodation.
They offer the convenience and attraction of family or
recreation rooms or extra bedrooms at lowest cost.
This is a feature of Canadian timber-frame house

design which proved to be a most saleable innovation
in France. In fact, the demand encouraged the con-
tractors to change original plans and build more full
basement houses and reduce the number of crawl
space units.

2. Garages under full basement houses provide hidden
parking which enhances the overall appearance of

the project and also provides a means of introducing
variety into architectural appearance.

3. All of the house designs could be reversed or
flipped to provide added choice to purchasers and offer
another means of achieving variety of appearance.

SKETCH AND FLOOR PLAN CHAMPLAIN |

CHAMPLAIN |
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\ \ K BATHROOM ‘ Bedroom 4 10.69
i Baths 4.26
) e 'i Shower 2.31
<~ Toillets ;g;
Hallway .
GARAGE c
530 m % 296 m we/ Gl | cupboards 5.52
T — Total 121.96
' PORCH ENTRANGE ‘ L') gl Service areas
- CUPBOARD __ SHOWER Porch 6.59
- \ | Store room 7.69
N l Garage 15.53
I -~ - ~y Total 29.81
Total area 151.77
BEDROOM 2 BEDROOM 3 BEDROOM 4
384mx251m 384 mx283m 384mx283m
PLAN — GROUND FLOOR —— —— émﬂ—am:4 "

CHAMPLAIN | —

6 rooms with crawl space

Built on a single level, Champlain | owes its principal attraction to
gardens. In the left wing: garage and store-cupboard, entrance to
kitchen/ dinette communicates directly with the living-room. The four

the ordering of its large double living-room which opens on to two
which is by a covered gallery. In the right wing, the 17 sq. metre
bedrooms, the bathroom and the shower are grouped around a hallway

furnished with several cupboards. Usable space: approx. 152 sq. metres.
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SKETCH AND FLOOR PLAN CHAMPLAIN Il
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Entrance © 5.50
Living room 31.67
Kitchen 15.20
Bedroom 1 14.68
Bedroom 2 9.44
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Total 118.15
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CHAMPLAIN i

6 rooms with basement R o . S

' ’ . —

Main attraction of Champlain Il, which is built on two levels, is the ordering of its large double living-room overlooking two gardens.
Lower level: a 60 sq. metre full basement and a garage. On the ground floor, the living-room communicates directly with the dinette
corner of the large 15 sq. metre kitchen. The four bedrooms, the bath and shower are grouped around a hallway fitted with several cup-

boards. Usable space: approx. 217 sq. metres.
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SKETCH AND FLOOR PLAN VAUDREUIL 1|

VAUDREUIL 1|
Living space
Entrance 4.70
BEDROOM 1 LIVING ROOM 82'£RE ?850':1 Living room 33.30
450 mx324m 747mx450m 90 mx 2 Kitchen 11.25
Bedroom 1 14.38
Bedroom 2 11.39
Bedroom 3 10.93
Baths 3.52
Shower 3.20
Toilets 0.99
Hallway 5.96
5 GARAGE Cupboards 5.23
Z 5mx296m Total 104.85
E KITCHEN Service areas

> . w 377mx303m Porch 167

< -
5 — Store room 4.97
2 N Garage 14.59
T Total 21.23
Total area 126.08

BEDROOM 2
357mx324m

BEDROOM 3
455m x259m

PLAN — GROUND FLOOR SRR )

m,,,,.ulm!':‘?:?;!!l" "

I,.,l o

VAUDREUIL | o

5 rooms with crawl space

Entirely on one level, Vaudreuil | comprises five principal rooms well arranged in an L around a vast entrance: double living-room and
parents’ bedroom open directly through French windows on to the rear garden. Well separated, the other two bedrooms have their own shower
in addition to the bathroom. All “functional’” rooms are grouped on one side of the house and inter-communicate: large kitchen, garage
and store-cupboard. Usable space: approx. 126 sq. metres.
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SKETCH AND FLOOR PLAN VAUDREUIL II
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VAUDREUIL 1I

'\'

5 rooms with basement ~ —

Vaudreuil Il is built on two levels. The basement comprises a garage and a large space of about 80 sq. metres that could be fitted out as
playroom or second living-room. On the ground floor are five main rooms well distributed in an L around a large entrance: double living-
room and parents’ bedroom open directly through French windows on to the rear garden. Well separated, the other two bedrooms have
their own shower room in addition to the bathroom. All “functional” rooms are grouped on one side of the house and inter-communicate:

large kitchen, garage and store-cupboard. Usable space: approx. 210 sq. metres.
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During the late summer and early fail of 1969
the Société Dumez-Campeau was busy at the organiza-
tion level agreeing on areas of responsibility, developing
bills of material, estimating costs and sourcing
materials and subcontractors. The Canadian govern-
ment requirements for construction inspection, training
of French workmen, operation of the display centre and
information office and the provision of technical records
were incorporated into the planning at this stage.

The planning of co-ordination between the
component factory and the construction site was
important because the factory location also had to be
capable of serving other possible building sites in
the future. The selection of the Montsaulit location
connected with existing Société Dumez operations
allowed the erection of a building and the delivery
of lumber, plywood and processing equipment early
in 1970.

Plans called for one-half of the double house in
the display area to be developed as an X-ray house,

i.e. with sections of wall, ceiling and fioor coverings
removed, to expose structural framework and normally
hidden electrical, plumbing and heating services.

When completed, this house unit also served as the
Canadian government office and a reception centre
for invited visitors and incorporated a literature library
and a theatre. it was connected in a traffic pattern
with the other half of the unit.

All plans were summarized and expressed on
a Project Critical Path chart which showed the
sequence and co-ordination of important events in the
construction program, based on the production
estimates. In this way there was a series of target dates
which were considered reasonable relative to Canadian
standards and took into account extraordinary
requirements.

This brief review of planning considerations
indicates that, because of its demonstration aspects,
the project was complex and there were many
extraordinary demands on the contractors for which
they had no experience for guidance. Under these
conditions, the planning was excellent and few
emergencies developed requiring ad hoc solutions.
However, the estimating of costs for activities not
directly related to the construction of houses was under-
standably somewhat difficult.

PROJECT ANALYSIS

A determined attempt was made throughout the
planning and construction phases to organize

the observation and reporting of progress, events and
conditions affecting the timber-frame aspects of the
project. This was to provide documented experience
for the guidance of others who might become involved
in erecting buildings to this system in the future in
France and other countries of Western Europe.

In the planning stage, a fine breakdown of
construction activities was agreed on for monitoring
relative to productivity. Within each activity the number
of units involved and the number of man hours to
accomplish each unit were estimated. The result was an

hr
estimated ratio——
units

month with the same ratio from actual experience,

which was compared month by

actual hours used per activity per month
7" actual units accomplished per activity per month

This planning was done in Ottawa by Campeau
Corporation based on its Ottawa experience as of
October, 1969. The sum of all these components became

the total labour estimate for the 114 houses including
the six display homes. . :

Estimates for the six display homes were
included as a part of the total project. However, it was
subsequently found that costs of the display units
tended to distort the total since they were erected to a
time schedule which necessitated working in-bad
site conditions without the benefit of factory fabricated
components and using untrained workmen. The low
productivity and resulting high labour costs for this
phase strongly affected averages over the whole
project. This situation can be isolated by viewing
monthly breakdowns and separating the display phase
from the production phase at June 12, 1970.

The implementation and operation of
monitoring and reporting on the construction activity
schedule was done in France primarily by the French
partner, Société Dumez. A computerized accounting
program was set up which printed out monthly ratios of
productivity relative to the original estimates. The
mechanics of this scheme worked well. For this
purpose it was necessary to obtain accurate “time
applied” data recorded by supervisors on the job.

PROJECT

Designation of Activities

00 General Overhead

01 Stake Out

02 Excavation — Crawl Space

03 Excavation — Full Basement

04 Footings — Formwork

05 Footings — Concrete

06 Foundations — Concrete Block

07 Top Plate — Reinforced Concrete

08 Foundations — Concrete — Formwork and
Reinforcing

09 Foundations — Concrete — Pouring

10 Concrete Floors — Basement and Garage

11 Accessto Crawl Space and Foundation of
Garage Wall

12 Installation of Perimeter Drain Tiles

13 Foundation Backfill

14 Foundation Waterproofing

15 Basement Beam and Columns — Placement

14

16 Block Walls in Garages

17 Foundation Parging

18 Exterior Stoops and Stairs

19 Concrete Blocks — Party Walls

20 Tie Foundation Floor — Sill Plate

21 Crawl Space Ventilation — Per Grill

22 Chimneys

23 Floor Framing

24 Insulation of Floors over Crawl Space

25 Wall Framing

26 Roof Framing

27 Soffits and Facias

28 Building Paper on Exterior Walls

29 Insulation of Walls

30 Insulation of Ceilings

31 Ventilation — Various — Grills — Soffit
and Bathroom

32 Roof Shingles



33
34
35
36
37
38
39
40
41
42
43
44
45
46

47
48
49
50
51
52

53
54

55
56
57
58
59
60
61
62
63
64
65
66
67
68

69
70
71
72
73
74
75

Flashing — Various

Preparation and Contro! before Plasterboard
Plasterboard — Walls and Partitions
Plasterboard — Ceilings

Metal Lath — Exterior Finish

Rough Coats — Exterior Finish

Cresotex — Exterior Finish (colour coat)
Aluminium Siding

Brick Veneer

Exterior Wood Trim — Windows and Doors
Sliding Shutters — Installation

Rolling Shutters — Installation

Garage Door

Windows Metal Protection — Grill, Basement and
Bath Retainers will be an extra (may not be
installed)

Interior Doors

Cupboards

Basement Stairs

First Floor Stairs

Interior Wood Trim

Miscellaneous Work per House (Attaching
Handles — Mail Slots)

Final Touches and Cleaning per House
Prefabrication of Steel Parts — Reinforcing Rod
Bending for Foundation

Bad Weather Interruptions

Watchman — Heating of Houses at Night
Scaffolding

Workman’s Compensation

Plasterboard Finish, Joints and Angles
Rough Landscaping by Bulldozer

Wages in Lieu of Notice

Equipment Maintenance

Equipment Downtime

Security Work — Fire Protection

Removal of Fireplace Cover Panel

Repair to Perimeter Drain at Foundatjon
Not assighed

Roads — Final — Layout (Road Building is
Subcontracted) \

Roads and Services — Sewers and Drainage
Trucks — Unloading

Handling of Material

Temporary Installations — On Site
Bulidozer — Operator

Crane — Operator

Ferguson (Front End Loader) — Operator

76
77
78
79
80
81

82
83
84
85
86

87
88
89
90
91
92
93
94
95

Drivers

Direction of Personnel on Site — Supervision
General Service Manpower, Watchmen

Work Done and Paid for by Others

Lost Time Accidents

Prefabrication of Sheet Metal for Flashing for
Houses and Roads

Prefabrication of Wooden Shims — Various
Prefabrication of Concrete Chimney Tops
Painting — Prime Coats on Steel Beams

Site Cleaning Outside of Houses
Miscellaneous Work Outside of Houses — Rough
Grading Grounds and Cleanup

Preparation of Cupboard Shelving

Layout Stakes — Wooden Pickets

Concrete Covers for Crawl Space Access
Drainage for Wet Area of Project

Wellpoints for Wet Area of Project
Construction of Transformer Substation

All Work with Respect to Water Meters
Supplementary Drainage

Maintenance of Turbosol Machine

COMPONENT PLANT

001
2
10
12
14
16

22
23
24
26

Pickets — Prefab

Fencing

Installation of Shop Equipment — Set Up
Handling of Incoming Raw Material
Treatment of Lumber — Preservation
Prefab of House Parts — Walis and Trusses
{Check Against Production)

Organizing Time for Production

Labour by Others

Ciean Up and Maintenance of Shop
Various Work

PER HOUSE MODEL

118
134
135
136
137
140
141
142
143
145

Labour in Prefabrication

Prefab of Floor (Joints — Marking and Bundling)
Wall Panels Exterior — 2" 0.c. (Bungalow)

Wall Panels Exterior — 16" o.c.

Wall Panels Dwarf — 16" o.c.

Interior Supporting Partitions — 16” o.c.
Dwarf Wall Partitions — 2’ o.c.

Dwarf Wall Partitions — 16” o.c.
Roofing — Trusses, Gables, Lookouts

Interior Partitions — 2" o.c. }
\
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BEAUPORT
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To view labour productivity with full consider-
ation for the conditions under which it was achieved, the
number and experience of workmen, the temperature
and weather conditions, holidays and incidental
lost time and other such influences (see detailed report
under Production Factors) were recorded and analyzed
with respect to total production and individual
activity production.

The overall analysis shows that the weather
had little effect on the erection and finishing of the

9 UNITS
200

175

150

ACTIVITIES 35 TO 43 & 45
125

100

75

50

25

APR MAY JUN JUL AUG SEP OCT NOV DEC

houses because of the use of factory-made components,
the fast closing in of the structures and the use of

the modern timber-frame construction system. On the
other hand, inclement weather strongly and adversely -
affected efficiency in excavating, grading and con-
creting, i.e. those activities preparatory to the

actual erection of houses and which are not directly
related to timber-frame construction.

PRODUCTION FACTORS

This section of the report records the extent and timing
of the major factors which affected the efficiency
of production. Comments and explanations are added
to improve the guidance aspect for European con-
tractors interested in the interaction of modifying factors
to be considered in weighing the merits of the timber-
frame construction system for residential buildings.

All these factors should be viewed relative
to the time frame, which was one calendar year (1970),
with consideration of the seasonal weather conditions
and business activity cycles. The graph below
shows the total production of 114 houses as 100 per
cent, in monthly increments. Following graphs dealing
with specific factors and construction activities are
similarly presented so that concurrent events can
be compared.
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Notes:

1. This graph is based on the monthly reports
of the resident engineer inspector M. J. Trepanier,
Central Mortgage and Housing Corporation, Montreal,
Canada.

2. The monthly reports gave the percentage of
completion at 28 stages of construction of the project
as a whole. There is no correlation with the activity
designations used by the contractors.

3. AtdJune 1,1970, the 7 per cent completion
indicated that the six display homes were virtually
complete and some start had been made on a few
additional production units.

4. At Dec. 31,1970, 10 per cent of the project
was still to be completed consisting of interior finishing
of a few houses and the final grading and landscaping
to be done when ground conditions permitted in the
spring of 1971. This final 10 per cent also includes the
refurbishing of the display homes in June, 1971, before
turning them over to owners at July 1, 1971.

5. In the six months of June through
November, 75 per cent of the project was completed
(equivalent of 85 houses) at a steady rate of 12 per
cent or 14 to 15 houses per month.

Site Conditions

Timber-frame houses can be built on concrete slabs at
ground level which creates minimum disturbance of
soil on a construction site. In fact, the timber-frame can
be erected on any solid foundation giving support to
the exterior walls of the structure.

At Igny none of the houses were built on slabs.
All were either over full basements, partial basements
or crawl| spaces. This was because the project was
to introduce Canadian-style housing in which a
habitable basement is an important feature and in
which suspended wooden ground floors are universal.

Since all the houses required from 0.5 to 2.0
metres of excavation and the installation of concrete
perimeter walls, the project required considerably
more site work than a similar project with the houses
on slabs. The presence of ground water close to the
surface and an unstable (when wet) stratified mixture of
clay and sand introduced problems in excavating
for the basements, in trenching for services and in
building and maintaining roads.

Two aspects showed up as different from
Canadian experience where winter site work is common
and efficient. There was insufficient frost to keep
the soil firm during January, February and March and
the local labour force was inexperienced with the
work to be done, particularly under winter conditions.
Productivity improved dramatically from May onward
and the average experience was reasonable.

All the operations connected with the installa-
tion of basements are highly dependent on stable
soil and good site conditions for best productivity:

1. The size of the excavation can be minimum

when the sides can be cut sharply.

2. Concrete forms remain clean and require
less bracing.

3. Perimeter tile is less subject to misalignment.

4. Delivery of already mixed concrete in
heavy trucks is reliable and can be more
efficiently placed.

5. The placing and compacting of backfill can

be done more quickly and safely.

These operations are preparatory and
secondary to the erection of Canadian timber-frame
houses. They are subject to local drainage, soil and
weather conditions which must be adequately

investigated and due allowance made in estimates for
deviations from normal conditions. The need for

local experience relative to site work was one of the
reasons for having a competent French partner in

the joint venture and for hiring local subcontractors.

Weather

As stated earlier, weather conditions do not seriously
affect productivity in the erection and finishing of
timber-frame houses from the subfloor upward. This
can be verified from Igny experience by viewing

the graph of weather conditions (below) together with
the production graphs.
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Overall production levels achieved during the
excellent weather conditions of June and September
were not significantly different from those achieved
during a rainy August and a cool, dull November.
There is no indication that weather was a factor in such
exposed operations as the erection of exterior walls,
framing of roofs or laying of shingles. Once the
building shell was enclosed, usually within 24 hours,
weather had no effect on the interior activities of
installing services, insulation, wall cladding, floor laying
and further finishing and decorating.

Initially, it took time to convince the labour
force which was used to concrete, brick and masonry
construction which do not handle as well in cold or
wet conditions, that operations could proceed at a
normal pace during bad weather. In the last half of the
project bad weather slowdowns were negligible.

Labour

A major lesson learned during the Igny project was
the rate of improvement in productivity of the locally
available labour, inexperienced in timber-frame
construction.

In Canada, timber-frame construction and the
timber and' plywood involved are so commonly used
that any workman has an almost instinctive basic
knowledge of its use and some skill with the tools to
work it.

In Britain, when the system was introduced on
a similar project in 1963, the local workmen had
some affinity for wood construction although their
basic familiarity was with masonry. As well, they
were familiar with the British system of measurements
so that communication and training was made easier.
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In France, it was realized in the planning stage
that labour orientation would be different and that
it might be difficult to estimate the success of training.
There was confidence in the essential simplicity of
timber-frame construction and that it could be taught
efficiently provided the project was large enough to
provide sufficient repetitions of activities to average out
experience and costs.

Communications were simplified because
Campeau Corporation, whose Canadian operations are
conducted mainly in French, could make available
French-speaking supervising personnel. The involve-
ment of a French contractor in the joint venture
aided the recruitment of French tradesmen with some
skill as carpenters.

A further planning problem was to estimate
the probable performance of up to 150 casual immigrant
labourers with little background applicable to timber-
frame construction. Would such men be, in fact,
trainable in a reasonable length of time? What was a
reasonable length of time? Would they stay with the
job and employ their new skills?

Now, the Igny project stands completed with
better than standard quality throughout and on time.

All the foreseen and unforeseen problems were over-
come and there is no doubt that the timber-frame
system is transportable and will transplant successfully
into European labour environments.

GRAPH OF LABOUR FORCE MAKEUP —

WEEKLY WITH OVERALL PRODUCTION
INCREMENTS SUPERIMPOSED
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Notes:
1. Tovisualize overall productivity, this labour
breakdown should be viewed in terms of the kind

of work being done and the number and qualifications
of the men involved.

2. This graph does not include the specialist
workmen of subcontractors. The number of experienced
tradesmen was therefore higher than shown.

The training of workmen went through two
stages —

1. Learning to do the job at a satisfactory level
of quality;
2. Learning to maintain that level of quality

and increasing the speed of operating to a
satisfactory productivity level.

The acceleration of production from the
disptay home phase to the full production phase
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without the use of pay incentives of any kind was a

major success for supervisors.

Number of foreign labourers by qualification ratings
M1 M2 001 0Q2 0Q3 OHQ OS1 0s2
20 5 5 32 14 6 2 3

Total = 87

Numbers of Workers by Nationality

Tunisian Algerian French
13 20 37
Portuguese Yugoslav Italian
6 3 2
Spanish Senegal Moroccan
3 1 1
Note:

This was the labour component at the end of
May. Subsequently, in July, August and September,
the foreign labour component rose to 140 with a similar
nationality breakdown. ’

It was soon evident that training was much
more efficient in the controlled environment of the
component plant at Montsault than on the job at Igny.
The plant products were available at estimated rates
and costs soon after it started.

Some individuals showed considerably more
aptitude for certain skills than others and some of
those also had qualities of leadership, initiative and
drive. An effort was made to develop these men quickly
and promote them to lead hands as pacesetters.

In some cases, it was possible to have such men
become subcontractors and rely on them with a small
crew of their own choosing to do wor<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>