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October 17, 1975
Our File: T39. 3.18

Mr. Douglas Patriquin, Chief
Research and Evaluation Division
Department of Economic Development
Government of Northwest Territories
Arthur Laing Building

Yellowknife, N.W.T.

Dear Sir:

We have conducted a study involving a process of utilizing wood
fibre from sawmill waste combined with cement and aggregates (admix)
to manufacture building components. (We refer to a particular
process developed by W.R. Friberg, P. Eng., and E. Max Huffaker,

P. Eng., of Spokane and Pullman, Washington, U.S.A. An application
is being processed for a patent.)

The findings of this study indicate that:

1. The Wood Fibre Concrete (W.F.C.) building components developed
by Friberg and Huffaker appear to be superior and moOr e
econom cal than others being produced in Europe and North
Aneri ca.

2. W.F.C. products would be particularly useful in the Northwest
Territories where the severe cold weather conditions require
well insulated buildings which are constructed with fire
resistant materials.

3. W.F.C. products are structurally sound, free from insect
attack and will not decay.

4. Local people with limited skills can manufacture the material
and erect the structures under the supervision of a trained
technician.

5. The principal ingredient of Wood Fibre Concrete, unused mill
residue, is available within easy reach of many N. WT. settl e-
ments.




(7.
A\ _J

w
P
<
8

cees 2 Cctober 17, 1975
Qur File: T39.3.18

6. The cost of a minimum plant for experimental production of
Wood Fibre Concrete building components is estimated to be

$40,000.

7. The cost of providing training for the supervising technician
and staff is estimated to be $13,000.

8. Three to four people woul d be enployed in the plant and six
peopl e enployed in construction work, building fifty single-
famly homes or other equivalent structures.

9. The plant is mainly portable and can be set up where buildings
may be required.

Messrs. Friberg and Huffaker are currently setting up a corporation
in the United States to finance amanufacturing conpany and pronote
sales for Wod Fibre Concrete, using the trade nane (Energy Saving

Material) E. S M

We recommend that a pilot plant be installed at Fort Resolution,
Slave River Sawm || site during 1976.

The following text contains additional data which will support our
recommendation.

Yours very truly,

C:\D. SCHULTZ & COWPANY LIM TED
WA ==
J.R. Blackstock

w-Vice President
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A STUDY
FOR A
WOOD FIBRE CONCRETE PLANT
IN THE
NORTHWEST TERRI TORI ES

1.0 THE REASONS FOR CONDUCTI NG THE STUDY

1.1 The development of the existing forest industry in the
Northwest Territories has been directed to supplying the

local market for lumber, piling and posts.

During 1975/76 sawmills will produce approximately six
million boardfeet of lumber. An estimated 3,000 units
(250,000 CU. ft.) of unused residual by-products in the
form of pile peelings, sawdust, shavings and wood forms

unsuitable for lumber will accrue during the sawing season.

wood Fibre Concrete (W.F.C.) is a masonry t YPe building
product conposed of wood and bark particles mxed wth
Por’'tl and cement, Diatomite, Clay and other substances wth
wat er added to allow pouring into forns or nolds.

1.2 This study seeks-to find ways and neans to:
a) Explore the practicability of utilizing unused wood

fibre in a processing plant to produce building
products in the forest areas of the Northwest Territories.
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b) Elimnate the need to di spose of wood waste in
Incinerators as far as possible.

c) Provide low cost buildings which are:

- fire resistant;
well i nsul at ed;
structurally sound;

- free fromattack by insects and decay;
easy and economical to construct.

d) Provide enploynment for native and other people in
the area.

1.3 Messrs. Walter Friberg, P. Eng., and E. Max Huffaker, P. Eng.,

Washington, U.S.A., have developed a process which should
provide the ways and means to accomplish these objectives.
These gentlemen feel that this is an opportune time to intro-
duce in North America an improved building concept similar to

one which has been used successfully in Europe for many years.

1.4 This study provides information which will indicate the

feasibility of establishing this process in the Northwest
Territories. The severe weather conditions in the Northwest
Territories provide excellent conditions for testing the

material and developing new building techniques.

uLTZ
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“WVALTER R. FRIBERG, P.ENG |IN FRONT OF H' S HOVE
VWH CH | S CONSTRUCTED wiTH WF. C.
SPOKANE, WASHI NGTON, U. S. A
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SAMPLES OF SINGLE AND MULTI - STORY STRUCTURES
USI NG WOCD rIBRE CONCRETE
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2. 0 THE DEVELOPMENT OF WOOD FI BRE CONCRETE
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Crude attenpts have been made to utilize sawdust m xed with

Portland Cement since the early 1900's. The lack of uniformity

in the sawdust from size, chemical composition, density,
moisture content, and unregulated measuring methods when mi xed
with Portland Cement |ed to discouraging results.

Interest in the product seenms to have been greatest during

and following the first and second Wrld Wars. The Duriso
Conpany in Switzerland, Tretong in Sweden, and Heraclith in
CGermany have continued to develop, manufacture and distribute
wood- concrete products with some success.

2.1 Particleboard, another product which utilizes wood fibre,

and glue was first developed in Germany.

InNorth Anmerica, nore enphasis has been placed on the
devel opment of particleboard. This is mainly used for
furniture manufacture, sheathing and coverage materi al

The cost of particleboard is conparable tol unberand

pl ywood. The raw material is cheap but the process is
capital intensive. Lunber, plywod and particleboard are
rated as conbustible materials which limts their use.
(National Building Code of Canada 321-322)

Until recent years North Anerica appeared to have nore
than enough tinber to supply its own building (Iunber)
requirements. This situation is rapidly changing and the
cost of building material has nore than doubled in the

| ast decade. It was inevitable that the uses of other

mat eri al s woul d”be expl ored.

uLTz
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O her Products

The use of wood fibre conmbined with concrete in North
Anmerica has not been extensive. Locally, Du-Al Bl ocks
(1967) Ltd. in Ednonton has been expanding rapidly. They
have devel oped wood fibre cenment building blocks. These
are reinforced wth steel and use a solid cement core for
structural walls. (See Appendix |V)

Du- Al report that they are producing an average of 2,000
units per day in their Ednonton plant. These blocks range
from$1.42 for 6 x 12" x 24" to $2.59 for 12" x 12" x 247
Hal f bl ocks and corner blocks are slightly less. They also
manufacture tile.

Du-Al report that the demand for their product has increased
considerably due to the rising price of [|unber.

A simlar product to Du-Al was devel oped in Vancouver, called
the Durabl ock, about twenty years ago. Architects at that
tine were reluctant to recommend it.

Several houses were built which are reported to be still
standing in good condition.* A lunber dry kiln was con-
structed in Vancouver in 1952. The owner reported that

fuel costs were greatly reduced with the superior insulating
qualities of the material.

Conventional Structures

Donestic dwellings in North Anerica are mainly built from
whol e wood conponents such as tinbers, light fram ng, boards,

“Bridge Lumber Co. Ltd., Mtchell Island

3/
- —&
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pl ywood, shingles, shakes and other configurations. wod
Is a renewabl e resource, has a |ow energy requirenment for
conversion to useful products, readily workable with sinple
tools and skills and has a tremendous appeal to people.

Unfortunately there are two serious problems:

a) The cost of wood products such as |unmber and plywood
has doubled in the past ten years.

b) Inisolated sawm|ls such as in the Northwest Territories
about 60 percent of the log is wasted in the form of
sawdust, shavings, bark and unused whol e wood.

The proportions of waste material are approximately

(by volume) :

Sawdust 15%
Unused wood- sl abs, edings etc. 25%
Bar k 10%
Pl aner shavi ngs 10%
Total waste 60%

X/
&

I
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300 DESCRI PTI ON OF WOCD FIBRE CONCRETE PRODUCTS

3.1 “Conposite Mterials*

3

In the proposed process the sinplest mx contains six dry
ingredients with five others to vary the characteristics.

The possibility of error is great. Simple mixing is not
sufficient due to chemcal reactions desired which require
the proper sequence. The result of this procedure is called

an admix.

The admix and water IS added to the other materials and m xed
similar to concrete to formthe wet WF.C. (Wod Fibre

Concrete).

The wet mass can be poured into molds for forming. This
sets up and hardens similar to ordinary concrete. The
hardeni ng process can be accelerated by steam or kiln
curing. In this respect it differs from other types of
WF.C. which are weakened when cured at high tenperatures.

.2 Configurations_of Forms

In the mixing process the volume of water may be varied

as required. Thisis known as a wet or dry mix. When
precast building units, using hollow blocks, are made

the economy of manufacture requires the mold to be stripped
off immediately. A comparatively dry mix must be used to
avoid deformation of the material. Tamping is required to

insure that the material isin place.

*®
see page 2, 1.3.

\
— &
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SAMPLES or MAIN °
COMPONENTS OF wooD
FIBRE CONCRETE

POURI NG GROUND FLOOR 3-1/2
I NCHES THI CK

SCHULTZ



- 11 -

If wet mxes are used the |labor factor is |ess expensive
but nore nolds are required to hold the nmaterial in place
prior to setting. This nmay take up to four hours depending
on the tenperature.

Large nol ds nay be used in a rectangular formin required
Sizes. These large blocks may be cut into panels, as
required, using a bandsaw with hardened teeth.

Pallets fastened to an endless noving belt nay be used
to cast slabs (panels) up to three inches thick.

Fl oors and ot her horizontal conponents may be poured in the
sane manner and depth as ordinary concrete. The WF.C 1is

much lighter and easier to work with. The nornmal thickness
Is three and one half inches. (In cold climates the thick-
ness should be increased.)

Beam or suspended floors require a plastic sheet or water-
proof paper laid over and attached to the joist. A wire mesh
simlar to fencing (2" x 2“ or 2 x 4) is then laid over the
sheet before the WF.C. is poured and leveled. This provides
reinforcing as it becomes inbedded in the WF.C. A floor
takes a mi ni mum of one day to set. Suspended floors take

| onger.

Walls may be poured in the same manner but the cost of forms
is prohibitive unless they can be reused. walls thicker than
six inches take longer to dry and in cold clinmates a six-
inch wall does not provide enough insulation. A practical
econom ¢ limit woul d be eight inches. (See page 19).




3.3 Recommended Construction

When components are to be transported some distance,
precasting at the plant is necessary. A simple flat slab
is recommended as the best configuration. A slab

(1" X 16” X 48”) , weighing about 26 pounds, appears 10

be satisfactory.

Slabs are sufficiently fire resistant for nost applications.
They have bending strength, are rigid and structurally stable.
Nai | s can readily be used for attachnment to fram ng as
required.

Insulation can be applied as required in the floors, walls,
and ceilings in the normal way.

The advantages are (see Appendix I)

3.3.1 Single-sized units such as 1%" x 16" x 48" can be
applied to any normal wall interior and exterior,
simlar to plywod, lunber or other coverage material.

3.3.2 A sinple and inexpensive post and beam frame w ||
provide for automatic alignment vertical and hori-
zontal of the units attached to- it. Load-bearing
capacity can be provided for single and nulti-storied
bui | di ngs.

333The wall thickness is variable as deterninedly the
stud wdth thus permtting the nost econom ca
anount of insulation
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3.3.4 Effective and inexpensive vapor barrier material
may be applied. (Thisis necessary on the warm side
of the insulated wall or ceiling where the average

January temperature is less than 7° C. (or 45° F,)

335 Conventional finishes can be directly applied to
interior and exterior surfaces.

336Skilled | abor is not required for construction.

Floors

Fl oor slabs cannot be poured in exposed areas during sub-
zero tenmperatures. It would be necessary to precast al
components in a heated building during the w nterseason

Fl oors may be covered with wood, tile, linoleum cork or
pl astics, using adhesives as a bonding agent. \all to wall
carpeting, paint or resin also can be used.. Floors in

industrial buildings can be topped with concrete, 3/8 inches
for foot traffic and two inches for heavy nobil e equi pnent
up to 10 tons.

351 nsul ati on

If radiant heat is required, coils my be fastened to the
WF.C. floor slab and topped with concrete. The WF.C
Insulates the heat from a downward novenent and dissipates
the heat upwards which has proven to be highly satisfactory.

(>
A\\_J
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A wetcomposition ‘using bark, tree slash with twigs and
needles coarse ground in a hammer hog mill, mixed with
fireproofing material and the same admix as the W.F.C.

may be used as a pour-in-type of insulation. Thisis an
alternative to presently available commercial insulative

materials.

The advantages of this process as an adjunct to the W.F.C.

plant are:

3.s.1 A fire resistant insulative material can be made
from presently considered waste materials, using

unskilled labor.

3.5.2 It can be sold at a gocd profit and still provide

savings for the builder.

3.5s.3 *The equipment already in the admix plant could be
used with the addition of about $300 extra equip-
ment. Slack or otherwise idle time in the plant
coul d be used, thus increasing overall efficiency.

36 & her Techni ques

Anot her technique provides a high strength waterproof

material for stucco or plaster. Precast units can be laid
up dry W thout mortar. A coating 1/8 inches thick is
applied to the wall surfaces. The wall then has the strength
of a mortar-built wall, wth the surfaces finished.

*Experience i, usin;this material has been Satisfactory
but limted to date.

</
- —&
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Thesurface material can be nixed in the same adm x plant
as the WF.C. small ampounts of two additional raw materials
woul d be required.

3.7 Alternative Materials and Forns

Durisol in Switzerland and Du-Al in Ednponton are making
hol | ow bl ocks which utilize cinders or pum ce as aggregates.
Both Durisol and Du-Al find i.t necessary to £ill the cores
with concrete. Costs are increased and insulative values

are decreased when compared to the product developed by

Friberg and Huffaker (see Appendix V).

Mortar forms a temperature bridge between the inside and
outside of a building permitting a heat loss. The block

shape is a poor insulator.

uLTZ



40 MATERI ALS AND EQUI PMENT

4.1 Wod F"ibre’ Aggregate

Any sof twoods indigenous to the Pacific Northwest and nost
ot her areas nmay be used as a base for the wood fibre
aggregate. Spruce, pine, and white fir are preferred but
sel ection of species is not required.

The size and shape of the wood particles is inmportant.
Sawdust is suitable for conpressive strength as required
in floors but poor in flexture and tension.

Long-fibred fragments are nore suitable for conponents where
flexture and tension are inportant. Exanples of the nost
desirable configurations are pole peelings, coarse shavings,

or splinters fromthe reduction of an entire tree stem

A consi derabl e anount of bark can be tol erated which increases
the insulative qualities of the mx but reduces the strength

42 Bondi na Aaent

Regul ar Portland Cenent is normally used. H -Early Cenent
W ll set nore rapidly but is expensive and the additional
clost is not normally justified.

4.3 The Adm x

O her ingredients are part of the patent clains now being
processed by a patent attorney. These ingredients are
comon and fairly available. The cost is within the limi-
tations for the manufacture of WF.C. in the areas under
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consi deration. The location of the processing plants wll
probably be at or adjacent to the source of the wood fibre
conponent .

Accurate costs of materials cannot be determned until the

| ocation of the processing plants, routes of transportation
and consunmer market areas are determ ned.

4.4 Eguignent

The nmethods and machinery for processing the admix is
another feature of the patent claim  This cannot be public-
ly discussed at this tine. The methods will not create a
manuf acturing problemthat will nake the process technically
or econom cally unfeasible.

The conponent parts of the equi pment are conventional

The adaption of the conmponents is specialized and unusua

but a good nechanic can assenble them A supervisor who can
follow sinple but precise instructions is required

The equi pment required for nmaking the adm x and WF.C is
sinple and inexpensive. Except for unusual circunstances

t he manufacture of precast units nust be part of the operation.

No equi pnent for nmaking large quantities of flat slabs exists
at the present tine. Machi nes for making regular concrete

slabs in small sizes are available. The cost of nachines for
| arge size slabs is not known.

7.
A\ J
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FLOOR SLABS PRECAST

SI MPLE FLAT SLABS

A¥p BEING PRECAST
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The principles of the design are indicated in an. experinenta
machi ne designed and built by e. M Huffaker, P. Eng., and
W Friberg, P. Eng. Improved design could be nmade in |ocal
machi ne shops whi ch woul d be | ess expensive and functionally
I mproved.

As an alternative to precast panels, large bolts or rectan-
gular forns can pe cast and reduced to requirea Sizes Wth
a bandsaw sinilar to a sawnill type. Exploratory results
have been favorable to this process. These can be any size
whi ch could be sawn with a bandsaw, say 16" thick, 4'or 8
long x 2* wide. The bandsaw would cut parallel to the

l ength plus or minus 1%" thick x 16" w de which would be
nailed to studs or joists wth standard 16" centres.

A mnor disadvantage to this systemis that |arge bolts take
| onger to set after being poured.

(17.
A\ 3
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POURI NG THE FLOOR FOR
COMMERCI AL STRUCTURE
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50 ADVANTAGES OF WF. C. OVER CONVENTI ONAL FRAME CONSTRUCTI ON

5.1 Fire Resistance

Tests made by the internationally recognized Pittsburgh
Testing Laboratories (report attached) and others prove
that WF.C. has exceptional resistance to fire.

5.2 Ecology and Local Econony

At least 70 percent by weight of WF.C. is industrial waste
or materials that have little or no other use.

53 Durability

WF.C. is imune to fungus and insect attack. Repeated
extreme cycles of wetting-drying, freezing-thaw ng have
little or no effect.

54 FI ni sh

Any of the conventional (and sone unconventional) finishes
and materials can be applied directly to floors, roofs,
interior and exterior walls. \alls may be left with no
surface treatnent if desired.

5.5 Solidity

A WF.C. building has an intangible but appreciable feel of
per manence and massi veness.
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5.6 Insulation

Temperature insulative characteristics are better than
the lumber. In combination withits companion product,’
-W- fireproofed wood fiber, effective low-cost insulated

buildings can be constructed of local raw materials.

5.7 Wrkability

W.F.C.can be nolded, |ike concrete, into the structural
and architectural shapes desired; it can also be nailed,
cut, and ot herwi se handl ed |ike wood.

58 Acoustic Val ue

W.F.C.isabetter absorbant of sound, both air-borne sound
waves and those transmtted through the structure.

uLTz
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6.0 ECONOM CS OF BUI LDI NG | NSULATI ON

I

Heat |osses through structural element depend on the follow ng
factors:

k = conductivity of the nmaterial -
in B.T.U/inch/sq.ft./hti/t t,

t = temperatures - _ _
t  ~ inside tenperature; t. = outside tenperature; in F

X - thickness of the material -
or X, X, X g when nore than one

f = condition of surface and wind velocity -
also fl' le ‘

0

time, in hours and area, in square feet

The heat |oss through a conposite wall, that is a wall (or ceiling
or floor) conposed of different materials of different thicknesses,
can be calculated by using the follow ng fornula:

1
mm U=1 X X 1
1, "n
- + + — +
AR A T N

Uis in B.T.U/hr./sftfFQ F°

B.T.U. =British Thermal Unit - the amount of heat required
to rai se one 1b. of water by one degree Fahrenheit.
In the nmetric systemU is neasured in great
calories (1,000 cal.).

For exanple, a wall built of tw slabs of WF.C., each 1%" thick,
and nailed to bearing studs, one slab formng the inside wal
surface and the other the outside, would have the followng U
values for the given thicknesses of -W insulation

Fi reproofed -Ww insulation 1° thick - U= .129
Wod Fibre 2“ thick - u = .095
4" thick - U= .062
8“ thick - u = .037

ULTZ2
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In conparison, an 8* cinder or pumce block wall, plastered
inside, has a U value of .41. That is, the heat |oss through
an 8° cinder block wall is nore than 11 tines the heat |oss
through the WF.C. wall of the same thickness, and under the
sane conditions.

To translate the above sonewhat abstract values into dollars
worth of fuel saved for a given building in a specific location,
the following formula is used:

24(u - U) AD
Fg = CE

Where FS is the amount of fuel saved in one heating season.

u is the coefficient of conductivity without insulation.
U, is the coefficient of conductivity, insulated wall.

A is the area of the wall (or ceiling).

D is the degree days for the buildings |ocation.

c is the calorific value of the fuel used.

E is the efficiency of the burner, or furnace.

Using this fornula for the follow ng exanples, it is assuned that
fuel oil is the fuel, with a calorific value of 141,000 B.T.U./gal
and a burner efficiency of 60% (These val ues and others used in
this discussion, are taken from the handbook published by the
Amrerican Society of Heating and Ventilating Engineers, an inter’
nationally recognized authority, and are for average conditions)
The wa"l| area is assumed as 1,000 sq. ft., that of a small house.
The degree days values are official data fromthe U.S. Wat her
Bureau conputed from meteorol ogi cal data taken by weather stations
at the sites; these data are mathematically expressed as the
aggregate of the differences between outdoor tenperatures and

65° F. for one year, and averaged over the years weather records
were kept.

uLTz
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As exanpl es these are:

For Seattle D= 4815
Ednont on 10320
Yel | owkni f e 15910
Exanpl es:
Fi reproof ed Wod Fibre
For Seattle -w insulation 1“ thick will save 99.7 gal.oil/yr.
2 146. 2
4 191.2
8 “ 225. 4
For Ednont on 1" 213. 7
2 * 313.3
4 409.9
8" 483.1
For Yell owknife 1" 329.5
2“ 483.0
4 632.0
8" 744.8

Increasing the thickness of insulation increases the amount of

fuel saved, but at a dimnishing rate, while the cost of additional
insulation increases nearly in proportion to its thickness.

There is therefore some thickness beyond which it is not economical

to go. This optimum thickness can be determined from the formula:

Optimum thickness (T) =\ [IN(t;-t )k -ji
Pz (103) U
VWierein T = optinum thickness in inches o
J = cost of useful heat, in dollars/mllion B.T.U.
N = hours per year that heat is required
Z = cost of insulation, in cents/sqg.ft./1" thick
P = annual cost for depreciation, interest on invest.
QG her synbol s= sanme as in preceding exanpl es
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Examples: Using the above formula, the optimum thickness of
-W insulation for the conditions stated are tabul ated bel ow

For Seattle oil @504/ gal. T = 3.5"
55 3.73
60 4.00
65 4.23
70 4.47
For Ednont on 50 5.96
55 6.33
60 6.69
65 7.04
70 7.37
For Yell owknife 50 7.83
55 8.30
60 8.72
65 9%17
70 9.58

For buildings that are air-conditioned during the summer, the
optimum thickness of insulation would be considerably greater,
because the cost of renmoving heat froma roomis nuch higher than
adding heat. It should be noted that the values given above and
on the preceding page are for 1,000 sg. ft. of wall only. Floors
shoul d usually be insulated also, and ceiling insulation is
usual ly nore inportant and effective than wall insulation. So,
for all-around insulation of an average dwelling, the econony of
insulation is nore inportant than the above figures mght tend

to indicate.

7.
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7.0 M NI MUM PLANT AND OPERATI NG COSTS

7.1 Determination of Minimum Size Plant

The size of a Wood Fi.bre Concrete plant must be related
to the market for the products and location of the market,
access to raw materials, the availability of services and
supplies and the availability of manpower.

The Northwest Territories market is limted by volune but
with the increasing cost of fuel, the extrenely cold weat her
in winter and the lack of effective fire protection, the
market has a distinct need for qualities in the buildings
whi ch Wod Fibre Concrete offers.

Assum ng that the first plant was established at Fort
Resolution the main raw naterial requirenent, wood fibre,
woul d be plentiful. Cement, clay, diatonmte and the m nor
quantities of other materials can be inported from Al berta.
Diatomte nay be available in the Northwest Territories soon
in the future if a consistent demand is required.

The plant is not capital intensive. Services and supplies
are available though more expensive than in Alberta. Labor
is plentiful for the eight to ten people who will be
required.

Am ni mum plant would produce conponents for one single-
story dwelling, 1,300 sq. ft. floor area, per day.

Assuming that this would be used as a pilot plant for
training and experinental purposes the production

I
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schedul e woul d be:

May to Cctober, 5 nonths, say, 100. days.

Production in the first year during the training and
break-in period - 50% of capacity, components for 50 houses.

The plant machinery is easily transportable and can be
moved on very short notice.

It would be practical to alternate the use of the plant
from Fort Resolution, Fort Smth, Hay River and Fort Sinpson

for training purposes.

When the people are trained and market acceptance is
assured, nore permanent arrangenents could be nmade.

7.2 perating Statistics

7.2.1 Material Requirements - 100 days

(100 UNi t s) (50 units)

Description % M ni nrum Pl ant Pilot Plant
Adm X Diatomite Tons Tons

Ceramic Cay |12.5 400 200

Li me

O hers
Cenent 37.5 1, 200 600
Wod Fibre 40.0 1, 280 640
Wat er 10 320 160
Tot al 100 3, 200 1, 600

SCHULTZ




Time Schedul e - 100 davs
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
10 20 20 20 20 10 -, -

7.2.2 Estimated Capital Cost of Plant

Buil ding 600 sq. ft. @$25
Adm x equi pnent

M xer - 2yards capacity
Materials handling equipnment
Dump-truck (borrow from sawm||)

Contingencies, engineering & installation

7.2.3 Estimated Cost of Material - Fort
(Slave River Sawmll)

Ednont on Adm x
Cement

Freight from Ednonton

Wood Fibre (shavings, sawdust)
at Fort Resolution

Total

$15, 000

4,500

3, 000

5, 000

12,500

$40, 000

Resol ution
per cu.yd. per ton
$27.00 $50.00
21.60 40.00

2.50 8.10
$61. 10 $98.10




Estimated Daily Cost for Pilot Plant
(22.63 cu. yds. ) W.F. C.

Annual cost of investnent - 10%

$40,000 x 10% =+ 100 days $ 40.00
Depreciation - 10%

$40, 000 x 10% < 100 days 40. 00
Labor - 3 men @ 8hoursx$6 144. 00
Utilities, fuel, supplies, water 50. 00
Materials (22.63 cu.yds.) 1, 382. 69
Total Daily Costs $1,656.69
Cost per cu. yd. - $ 73.20
Cost per unit - $ 3,313.38
Annual cost - 100 days - $165,669.00

(17.
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8.0 HOUSI NG PRODUCTI ON AND COSTS

8.1 Assuming a production of 22.63 cubic yards of wood fibre

concrete conponents per day for 100 days, approxinmately
50 dwellings would be constructed in the first year.

The cost of a dwelling 1,000 square feet has been estimated
for: a frame house using lumber and plywood, and a wood
fibre concrete house using wood frame construction.

A comparison of costs indicate a 25 percent saving by using

Wood Fibre Concrete.

The costs were calculated on a unit basis by estimating the
quantities of naterials, i.e., framng and coverage, in
detail. A flat roof would be used on the WF.C. building.

Non-structural conponents were estimated using the Boeckh
Bui I ding Cost Mdifier for Ednonton with some freight added.

The delivered cost of lumber and plywood was taken at the
retail level with freight added. (The | unmber woul d be
obtained fromthe sawm || at Fort Resol ution)
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2 A comparison o f the cost of a 1,000 square foot dwelling

(25" x 40')is estimated as follows:

SUMVARY OF COST OF CONSTRUCTI ON
(See Appendi x V)

No Basement Dwelling Lumber & Plywood Wood Fibre Concrete

25 X 40’ with wood frame
Structure Cost $17, 426. 00 $11, 948. 00
Non- Structural Conponents _11,442.00 11,078.00
TOTAL ESTI MATED COST

per Dwelling $28, 868. 00 $23, 026. 00

(Not including licenses, insurance, planning, admnistration
financing and contractor®profit)

The unit cost of a Wood Fibre Concrete type home woul d be
reduced by approxinmately $1,500 if the pilot plant operated
at full production.

The Wood Fibre Concrete structure offers savings in building

materials and manpower. (See Appendix V) .
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BU LDI NG FRAMES USI NG W.F.C.




EXAMPLE OF FOUNDATION VWHERE REGULAR CONCRETE OR WOOD FI BRE CONCRETE

Not e:

COULD BE USED

Reusabl e forns

_+~REUSABLE FORMS

(PLYWOOD OR
OTHER FACING)

HORIZONTAL
BRACE

(7.
A\ 3
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USES OF PRECAST WF.C.
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APPENDI X |1

Attached drawings show possible ways of using
precast W.F.C. units.

A manually operated mold was constructed. A nunber
of these units was cast and used in the construction
of M. Friberg's hone in Spokane. The special shape
is unnecessary. The flat slab nmounted on a wood
franme would be satisfactory, and be nuch | ess
expensive to make and use.

uLTZ






NCIL2rRd1SNOD VM

..\
<
| U=y V=l i S

~ = L e —

i PTG R e Sy

w4

{
-
)
M.

/







SANNA VIYM-3LN e ZO,F_H.BQ& #~ MIZIA 401 @

1]
)
<r

]
(o
:’
'f)




APPENDI X |11

RESULTS OF TESTS ON WOOD FI BRE CONCRETE
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918 Azalee Drive
Spokane, WA 922C4
Description: Tests on Specimens of a Special Woed-Fiber

Concreate
L DI I 0 R B - I U A A R I B I B - A AL R AR L
Seven beam specimens were gulmitted for flexzural lozding; two cylinders for
compression; snd cne slab for fire testing. It is cur undcrstanding that yocu need
all the readings taken during tha tests, 5o these are reported ag recorded ct the
time of test. The deflections ware measured By a 4ial instrument; om the deans,
it was mounted at the mid-poinz, which was alco the point of load. '

CCMPRESSICE TESTS
The twc cylinders were 12" X 6 diameter and were designated by the markings M

and "N", The capped length of "M wag 12.13" and 12.09" for "N"., 1In the tabl:
belcu P = load in pounds and d = daformation inm imchas.

M N M N M N
4 4 P d , P 4
16¢  .012 260C - .C50 ', 5100 .0311
200 .06 270¢  .C51 5200 083
3¢0 .07 2800 .052 530C .C846
400 .C19 206C .053 S4CC .0864
500 .0185 K13y 300C .05 .C45 5506 .C88 074
60C .02C5 3100 .G55 560C .0898
70C  .022 320C .056 57CC 0816
800 .023 33CC  .057 580C 933
ocC .02 o340 581 5900 L0951,
1C00  .02% .0145 350 .0591 . 0461 50CC 007 .083
1106 .026 36¢C  .0605 C 65CC .107 .092
1200 .027 3760 .062 7CG0 119 .104
1300 .028 . 3800 .063 7500 L1315 127
140C .09 - 390C .0642 8cauc ) k] 132,
15¢C  .0301 0192 40CC 0653 0522 8300 .163 .148
- 16CC 0321 . - 51CC .C67 oCo0 .1827 167
17¢C  .0325 4206 .0683 9500 .205 . 190
18C0 .03 430¢  ,070 ' 1660C 203 214
19C0  .C345 4400  ,C711 10500 2655 239
2000 .C365 024 45C0 0726 050 110CC 294 27T
21cec .0 46cec 074 L 11550 .54% .a2¢
220C 0405 ' 47¢C 0751 126C0 .593 W372
230C .042 48CC 0771 125GC L59 437
240C  .CH45 4800 0785 h 13000 525 504
250C  .0491 «C352 5066 .020 665 135600 .625 IR

140CC 749 702
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Pallure in cach cylinder was by crusaing aloag planes reughly perpendiculsz to

the eylinder oxias. There wag little evidenca of failuie in shear, cng there wag
oaly clight Jacreasa of cylinder dizmeter when under the meximum load. Sae
photos attachked. : '

FLEXURAL TESTS

The beza apceimens submitted were all 18" Zlang and about 6% wide, and of vor\ous
thicltnecses, as given boluow. Threo of these warve merled VEM, "HY, ong "I (l\oze
dagignations are contimured in thic woport), and were roinforeced with 2% X 2% 0
15 ga. welded wire mech ceot inio the matcyrial chout 178" frem the loucr face,
One (macked “F" had onc thickuess of fiberglasa voven cloth sacured o the lowrv
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d = dzflectdon fo Inehap; b = vidth of bean dn inches; ¢ = thiclwess of berm
in ducles. 1 = spen in iaches = 18% for all.
!:Bl! HGN I:J!i )
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TEMPERATURES DURTIIG TEST .
T = tine elapscd, in hours and minuteo
1 = tenpersture on inside face of slab, °F.
0 = tcuperaturc on outside curface, ¥

T 1 0_
0 87 87
t15 2084 91
130 2026 Q21
4 1973 96,5
1:C0 2046 104.5
1:15 1282 111
1:30 2115 120
1:45 2065
2100 1995 131
2:15 2048 132
2:3¢ 2100 135
2:45 1e80 137

- 3100 1250 141
3:15 1866 143
3:3C 1253 142

3145 2034 145
4300 28706 145

A stremm of water ot hose pressure wag throsm oa the kot face iamedis
the conclusion of the sbove test, end wes coniinuved until 20 wove o
off,

tbout 30 mimuten after the test benen the ho:

t
end thie continued to increasse elighily duwing teot. After comploiion
test the uleb wos caowed into segments snd this revasled thoi uader She hutitont
part of the flame a layer of 3/4% stickazgs bued forwed; t¢his wes o biitile ond
frangible material of a Iight tan color, mnd the clecker tn wluig

layzr. Under this wep a layer of charred meterizl abcut _ )
restainder of the slab thickanens was appavently unchonged. Thoere was no 2
ible gucea or smoke given off by the motevial duriag the test, mor was ©
any weacurable dimensional change. The water preasure digledged gsome of
ligiat ccloved layer, but none of the blnck lavor.
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NOTES ON ESM TESTS MADE JUNE-JULY 1975

Thetests |ncI uded in this report were nade onES4 specinens all
caut at the same time from the mme mixing batch, Compression
tects were madc on 2 cylinders eachhi2"x “6" dia; flexural tests
were made on { beawv, all by céncentratcd load at midpsint of

a 16" span. Tnree uf thesc beans were non-reanrorced, they are
designatea 3,C, and J. Four oi tae oeunls were reinrorced, 5 oy
pilacing W°1d°d wire weesn 2°x 2"x i6 ga. in the bottom of ‘}= molad
box and pouring ESM over 1t, thus simulating the use of ESM in a
sucspended florr pored over joi"ts 16" o.c. These are designated
G,H,and I. The fourth specimen was cacst without reinforcement,

then, whnen dry, a layer of fibcrglass wac stuck to the under side
with polyestcr lamrinating recin, This simulated actual construc-
tion using precast unitis over jcist, and the fiterglass-resin
‘provides some rzinforcement, & vapor barrier ani a celling finish,
The dimensicnscof trese vear 2nd their behavior under load are show

shown on the accowpznying charis.

The conpressicn-deformation is shown on a2 separate chart, This is
of secondary interecst bpecause E3X 1s not intended =2s a bearing naterial

(%

The siress-sirain 4izgrams were obiained by plotting the deforwnation
at the lozding point (as read frox 2 deflection e?car ng cial
during the testiing opera tion) z2gzinst the stress as caleculated
frow the flexure formula S = ¥c/I
Tc provide =z perhaps more meaninzful presentation of the ESM zs a
susuéndea iiovcring waverlal, the following data 1s taztulated show-
ing the carrying capacity in vounis ver sguare rcot a2t unifornm
lozaiing. These values were calculzted by averzging ine stress-
stain curves and finding thelr intsrseciions 2% span/380 and
spen/240, thea usually acceped maxizum defliecticn :llowable. AS
2 saiEy factor the values were sroiirarily reluaced to 73% cf the
reinforcesi tezm value end 81p for tne non-reinfcrced,
Uniform Loadding on Non-reinforc € d ZSH
duist 16%.c. Jeist 24°0 ¢
1602’ 1bs.Zsq.f.. Floor 1'0s./
: thickne ss thickness Sq. ft.
2" 56 2. 5 39« 07
2*5 98.2 3 56.25
3 127 3.5 76.56
3.5 172.8 4 99.99
Unif orm Loadi ng on Reinforced ESX 3Seams
Joist 16“ o. c. Joi st 24“o.c.
Fl oor 1bs. / Fl oor 17) ¢,/
Thickne SS  sQ. Ft. Thi ckness sqj. Ft .
% 84.4 ' 2.5 5”.??
2.5 131.85 3 S
3 139.86 3.5 114.84
3.5 258.42 4 149.99 ,
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Baiien mit Dunpanel®
Construire avec Duripanel®

Eigenschaften  qesbte-

unbrennber* (mCo m bust bie
feuerwiderstendsfahig * f£ere vesestaut
witterungsbestandig wcsﬂm‘ vesistmp

bruch- und schlagzah reusf'&-n‘f'Of Crashes
termitensicher Termiteyesr$tamt

pilzresistent 8§ resistamt

lasst sich wie ementp‘rodukte verputzen und streichen,
abar auch wie Holzwerkstoffe beschichten und mit ge-
wohntem Schreinerwerkzeug (Hartmetall) bearbeiten.

Anwendungsgebiete

Fassaden ecedt

TnnnwandeFSGPM‘* ""“a Wal

Béden (ooY

Decken ati{*>

Nasszellen wetae (! .
Stiitzenverkleidungen Suppov fn;g berwn cover
techn. Anwendungen fiir Industrie und Gewerbe
Techmical vse for Awdeg fﬂl o Tredt

*Schweiz/suisse: VI g

Caracteristiques

incombustible*

résistant au feu**

résistant aux intempéries

rs$sistant a la rupture et aux chocs

résistant aux termites

résistant aux attaques cryptogamiques

peut étre crépi et peint comme les produits en ciment
ainsi qu’étre revétu comme le bois et fagonné avec I'ou-
tillage de menuisier usuel (metal dur).

Domaine d’application

Fegades

Perois de separation

Sols

Plafonds

Cellules humides

Revilements de piliers

Applications techniques clans l'industrie et I'artisenat

*EMPA-Attest/Certificat LFEM: 18 mm = F30, 28 mm = F60

Durisol AG fur Leichtbaustoffe
Durisol Materiaux de construction légers SA
Bademwstresse 21

8963 Dietikon ZH
Tel 01 / RRAKD K1(ah IQ 1175. 74N A9 R1)

ised




‘Durisol AG fiir Lelchtbaustoffe

Durisol Matériaux de construction légers S. A.
Badenerstrasse 21
CH-8953 Dietikon

Telefon 01 666981

(ab 19. Nov. 75:01 74069 81)
Postcheck 80-12896
Telegramm Durisol Dietikon

Telex 58724 durol ch |hr Zelchen

JRB/ed

Duripanel

Dear Mr. Blackstock,

g7 S ‘&M PS

\ % ey </

C. D. Schultz & Company Ltd.
Foresters and Consulting
Engineers

Att. Mr. J. R. Blackstock’
325 Howe Street

Vancouver, V6C 2Al1l

?

Canada

Dietikon
September 4, 1975

Unser Zeichen

JS/ik

We kindly thank you for your letter dated August 29, 1975 and the inter-
est in our new product Duripanel, the cement-bonded particle wood panel.

Your attention brought to the new building board is fully justified. Duri-
panel is in fact an entirely new type of building board on the construction
market and is not comparable with other boards regarding its properties

and its wide range of applications.

The enclosed documents give you all interesting information. In partic-
ular we would like to draw your attention to the fact that this new board

iIs absolutely frost-resistant.

The heat-insulation in a double-skin Duripanel-element is secured by a
supplementary mineral fibre board whose thickness can be chosen.

| f you should require further information, we shall be pl eased to supply
you with them. Hoping to have been of good service to you, we remain,

Encl.

Yours sincerely,

DUR | SOL
AG f ur Leichtbaustoffe . , .

uA‘ ' //--/c"' o '[//‘//éﬁ-cccftﬂ'é
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Technical data and production program

Physical properties

Density—according to expected properties: 1100-1350 kglins
(at an ambient humidity of 10% by weight)

Thermal conductivity A = 0.220 kcal/mh°C
Thermal coefficient of expansion B~ 0.01% °C
Specific heat c “0.35 kcallkg°C
Water vapor resistance factor p 45

Mechanical properties

Bending strength (at rupture) ds = 90-140 kp/cmz2
(according to density)

Tensile strength (perpendicular to surface) 00 = 4-6 kp/cm?2

Tensile strength (parallel to surface) 6z = 50 kp/cm2
Compressive strength (parallel to surface) 60 = 150 kp/cm2

Modulus of elasticity E = 35,000-50,000 kp/cm

Other properties

Expansion and shrinkage parallel to surface 0.02%
(at variation of the humidity of the board by about

1% by weight)

Expansion in thickness 1.2-1.8%
(after 24 hours water immersion)

Fire properties of the construction

material Duripanel®

According to Swiss classification practically incombustible
USA flammability tests Incombustible

FR Germany (DIN 4102) A2 requested

Behaviour of construction units under fire 30, 60, f90

(according to execution)

Smoke evolution low

Toxicity negligible

Freeze-thaw test weather and frost-resistant

(with water-immersion) 150 cycles —20"C1+20‘C
Resistant against fungi, rotting, termites,
sound insulating

The following institutes have tested Duripanel®

Federal Testing Institute for materials (EMPA), Dubendorf, Switzerland

Institute for building physics, Berne, Switzerland « Research laboratory of
Duripanel, Dietikon, Switzerland « Material Testing Institute, University
Karlsruhe, FR Germany e« Institute for building physics, Stuttgart, FR Germany e
Federal Testing Institute for materials, Berlin, FR Germany « Technical University,
Aachen, FR Germany « Technical University, Munich, FR Germany e

Production program, sizes

Ex factory Upon request

Width: 125 cm Special sizes cut upon
Length: 250,260,300,310 cm request

Thickness: 10,12,14,16,18,20,22, 24 mm Edges: with groove, tongue,
Edges: trimmed or shiplaped

Surface:  non treated Surface: untreated or

laminated, colour and
texture as desired.
Laminated with plastic
sheet, wood or felt

0/ 886981

Durisol AG fur Leichtbaustoffe CH-8953 Dietikon/Schwei:



The new building material for light-weight construction

Wood and cement were afways
recognized natural products for the
building industry. Wood is light and its
tensile strength is good, cement does
not burn and is weather-resistant.

The characteristics of these two build-
ing materials would uniquely comple-
ment one another if it were possible
t0 combine wood with cement in a
chemically and physically fused com-
pound, thereby creating a completely
new building material. About 35 years
ago the Durisol AG developed the
necessary process and ever since
produces Durisol. It is now being
manufactured in more than a dozen
countries around the world using the
Know-how of Durisol of Switzerland.

In the late sixties, Durisol successfully
developed a manufacturing process
to fuse cement-bonded wood fibres
into highdensity building panels with

_——__a -

xx‘\

good tensile strength and uniform
quality. During the following five years,
several institutes and specialists

in Switzerland and Germany collabo-
rated to research, develop and test
the new product. Today, the new
construction panel, which we call
Duripanel is ready for the market. In
the well-known firm of Bison Werke,
Springe (FRG), Durisol found a suitable
partner for the design and constructlon
of a plant where Duripanel ® can be
industrially produced.

Operation of the first industrial
Duripanei production plant started in
autumn of 1974 at Dietikon (Switzer-
land).

Duripanel ®is the light-weight building
board of the future,-combining the
advantages of wood and cement:
incombustible, weatherproof, termite
and fungus resistant, it can be plastered
like cement products, coated and
processed like wood.

Duripanel® rationalizes and
reduces building costs.

Call for our technical assistance.

Durisol AG fur Leichtbaustoffe
Badenerstrasse 21

Cl-I -8953 Dietikon (Switzerland)
Telex 58724 durol ch

01 /886981

(from 19th Nov. 75: 01/ 74069 81)
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5. Exterior waill, single-facing
for non-heated warehouses.

VA

\

I\\\\\\ AAAMMIMIIMANAAAN

Heat transmission | “U" value:

(without consi- 0.68 BTU/sq fthroF
dering frame)
Sound protection | ----
Fire protection f30
VA

T

\\\\\\\\\\\\\\\\\\\\\W’ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Even for simple structures, the choice
of materials will often be influenced
by the looks of the finished building.
The direct application of one layer onto
the wooden framework is possible,
eventually with an interior and exterior
protection against moisture absorp-
tion. (View Ag
If Dunpanel has to be installed with-
out protective or colour coating or
directly to metal profiles, a gliding con-
nection with clamps or tongue and
groove profiles is recommended. (View
Bl an B2).

In function of board thickness and fast-
ener distance, one has to expect with
built-ups like B1 and B2 slight deforma-
tions when using non-treated boards.

Duripanel®

Durisol AG fiir Leichtbaustoffe
Badenerstrasse 21
CH-8953 Dietikon (Switzerland)

01/8869 81
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e housing shortage has become so
tical that all levels of government
2 becoming involved.

sk forces have been appointed—
idy groups and crown corporations
? being established in an

empt to deal with this
tinent-wide dilemma.

e cost of housing is spiraling rapidly;
h no let-up in sight,

3 unfortunately, high costs no

ger guarantee high quality.

idies clearly show that Canadians

* becoming urbanites at an

reasingly faster rate. It is

IFE, NW.T. — Details hs-

2l Lousiag woagran -
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to get rental housmo au-o:{u

By ART SORENSEN
Of The Journal
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estimated that by 1980 three out of
every five Canadians will live in large
metropolises surrounding Montreal,
Toronto and Vancouver. Other

major cities are already

following this trend.

We have no alternative-we must solve
the problem of how to house

many thousands of families

each year. We have to explore new
methods and utilize the latest
technological advancements to
transform the house-building trade
from a fragmented customer’s

service to a

modular system dwelling industry,
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APPENDIX V

ESTI MATED COST OF CONSTRUCTI ON

Lumber and Pl ywood Structure
(Structural _Components)

Unit Cost Sub Tot al Tot al

No Basement Dwelling 25" x 40!

Dimension
Ceiling & Fir. Joists 4,000 B.M
VGl | s St uds 2,000
Roof Rafters 1,200
Roof Braci ng 500
Porch & steps 300
Beans 1,000
Plates, Caps Stringers 500
9, 500 @$ 300. 00 s 2,850.00
Nai | s 300 | bs. .60 180.00 $ 3,030.00
Boar ds
Sub- 1 oor Shi pl ap 1,200
Ceili r\}\% Shipl ap 1,200
0.S. I'l's Shiplap 3,000
Gabl es Shi pl ap 200
Roof overhang C. M 500
Porch (2) C.M 500
Fal sewor k Boar ds 1,000
7,600 % 350.00 $ 2,660.00
Nails 2101 bs. .60 126.00 $ 2,786.00
Pl ywood
1.S. wals 9/16” G.I.S. 2400Sq.ft.

Valances & trim

incl. closets 9/16" G1.S. %"%%QU%%Q_HF"F 50 § 1.700.00
) I e , 700.

Fl oor 34" GI.S. 1,200 Sq.ft. 15 900. 00
0.S. Wlls 3/4 Siding 2,000 B.M %500. 00 1, 000. 00
Roof 9/16" Sheath. | 500 sq.ft. g) .30 450. 00
Nai | s” 400 I'bs. .60 240.00 $ 4,290.00
Labor .
252B.Mx 35 hrs. = 882 hrs.
Car pent er 382 hrs. g 10.00 3,820.00
Labor er 500 hrs. ¢ 6.00 3,500.00 $ 7,320.00
TOTAL cost STRUCTURE - Lunber & Pl ywood $17,426.00

b 4
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APP-V/2

Esti mat ed Cost of Construction - continued

Wod Fibre Concrete with Wod Frane

No Basement Dwel ling 25 x 40’ (Structural Conponent s)

Unit Cost Sub Tot al Tdtal
Dimension
Ceiling6lFir. Joists 5,000 B. M
Vél |'s St uds 2,000 B.M
Braci ng 500 B. M
Porch & Steps 300 B.M
Beans 1,000 B. M
Plates, Caps Stringers 500 B. M
_ 8,300 @ $ 300.00 $ 2,400.00
Nai | s 240 lbs. @ .60” 144.00 $ 2,544.00
W1?. C Slabs
Sub-f | oor 3" 1,000 Sq.ft.
Roof 3" 1,500 qu. ft. @ .19 1,976.00
0.S. Wlls 1" 2,000 Sq.ft.
Ceiling 1%" 1,500 &g.ft.
Por ch 1%" 500 Sq.ft.
1.S. Wlls 14" 2,400 sq.ft.
6,400 sq.ft. @ .35 $ 2,240.00
Nails 270 I'bs. e . 60 162. 00 $ 4,378.00
Pl ywood
Val ances &
1.S. closets 9/16" G.I.S. 1,000 sq.ft. @ .50 $  500.00
Nai | s 20 lbs. @ .60 12.00 $ 512.00
Labor
17.7 B.M X 35 hrs. = 619  hrs.
Car penter 200  hrs. ] 10.00 2,000.00
Labor er 419  hrs. 0 6.00 2,514.00 $ 4,514.00
TOTAL COST STRUCTURE - woed | ?ibre Concrete with Wod Frame $11,948.00

(>
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APP-V/3

Esti mated Cost of Construction - continued

(Reference Boeckh Building Cost Mdifier Aug.

Frame

No Basement Dwelling 25 x 40’

W ndows

Qutter,

nsul atiqgn
**l:l reproof ed’ Wood

(52 cu.yds.)

TOTAL Non-Structural
Conponent s

Excavation denth - 2
Piling 20 pes. 30' installed

Storm (Wod storm sash,
and screens)
Doors and trim

Floor - Vinyl
Paint per sq.ft.
Roof - Asphalt
Roof - Cenent

El ectric Service _
“Plunbing (bath & 3 fixtures)
Sewerage -
Cupboards
Chimey - outside
Firepl ace .
(al um num

WE? |b)r e

(Rock

**Costestimated to be $8.00 PEer

Septic

Non- Structural Conponents Installed Costs

1975)

Wod Fihre Concrete

Uit Lunber & Pl ywood wth Wod Frane
ni
cost Sub total Sub total
C117 117.00 117.00
100. 00 600.00 600. 00
47 470.00 470. 00
.34 340.00 340. 00
.50 500.00 500. 00
.12 720.00 720. 00
.80 800.00 *1,000. 00
.72 720.00
40 400. 00
.84 840.00 840. 00
1,792.00 1,792.00
756,00 756. 00
1,117.00 . 1,117.00
1,223.00 1,223.00
437.00 437.00
350.00 350. 00
660.00
8. 00 416.00

cubic yard.

Cenent sonetines referred to as wood wool )

$11,442.00

*Paint for WF.C. building 25% hi gher than | unber and plywood.

$11,078.00

(Treated wood fibre and Portland




