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FORESTRY MANAGEMENT TO ENHANCE THE ADDITIONAL VALUE OF WOOD

1. RADIATA PINE TIMBER GRADING

1) Wood is one of the basic materials available to the

engineer, and its strength qualities compare favour-
ably with those of other building materials. How-
ever, the single most important disadvantage of
wood is that even when a species has been selected
on the basis of its general characteristics, a high
degree of variation can be a common feature
among individual pieces. This is due to:

(a) Variations in the strength of clearwood related
to site influences. This can be clarified by pro-
viding data for specific regions as has happened
with Douglas fir.

(b) Variation in the strength of clear timber due to
location within the tree. This is important in
radiata pine which has a distinct corewood
zone.

(c) Variation due to the presence, size, and loca-
tion of defects such as knots. This is impor-
tant in species which have discrete whorls of
branches as do the pines.

2) The high degree of variability necessitates the for-

mulation of timber grading rules to allocate sawn
timber to categories of defined properties suitable
for specific end uses.

In New Zealand grades for radiata pine first
appeared in 1938 and the current grades became
national standards in 1978. The New Zealand
Forest Service conducts regular courses to instruct
industry personnel in the interpretation of the
grading rules covering a range of native and exotic
species.

3) The National Timber Grading Rules establish visual

grades for the selection of wood suitable for
boards, framing, engineering, and utility.

4) Boards (up to 40 mm thick): Used in long lengths

for high quality furniture, panelling, weather-
boards, etc., or in short clear lengths for manufac-
ture into furniture components or finger-jointed
lengths.

Board grades are determined from the better face
and edge and the reverse face is normally permit-
ted to be one grade below. Strength is not nor-
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mally a consideration with board grades and grad-
ing is based purely on the effects of defects on
visual appearance. The order of board grades in
the 1978 rules is: Finishing, Dressing, Factory and
Merchantable.

Currently revisions are under way which are in-
tended to cater for expected changes in new crop
radiata pine, specifically the creation of long clear
lengths. It is expected that Premium (clear) and
Select (high proportion of clear lengths) grades
will be introduced in the near future.

5) Framing and engineering grades: Timber for struc-
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tural uses is selected for stiffness and strength, and
defects are considered in relation to their effect
on stiffness and strength. The rules describe the
defects allowed in the poorest pieces admissable to
each grade™maximum sizes.

In radiata pine the main properties influencing
mechanical properties are branching characteristics
and wood density. These are catered for in the
grading rules through limitations on the knot area
ratio which is dependent on the type of knot
(spike or other) and on the size of the pitch. The
order of selection is: Engineering, No.1 Framing,
No. 2 Framing.

Recent changes to building codes permit wooden
structures up to four storeys high and open up
exciting possibilities for extending wood uses.

Utility grades: In all timber sizes, grades recognize
utility material and assign it to Box grades. These
can be used for a range of both low grade products
such as packaging, or up-graded by defecting and
finger-jointing and used for furniture, moulding,
etc.

7) Stress grading: New Zealand sawmills produce

stress grades in 40 mm sizes for the Australian
market. The majority of this is visually stress
graded. A stress grade is one having an assigned
allowable stress in bending (strength) and modulus
of elasticity (stiffness).

It is normally designated by its allowable stress
in bending, e.g., 5 MPa or F5. Both visual and
mechanical stress grading procedures are intended
to achieve the same result, but experience has
shown that the visual method is less efficient.
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Machine grading is more expensive but generally
gives higher recoveries of the better grades and is
more reliable because wood density is accounted
for in addition to knot characteristics.

In visual stress grading the permissable defects are
calculated on the basis of the basic stresses of the
species (clear timber values), the range of required
allowable stresses, e.g., F4, F5, F8, F1l as for the
Australian market and tables giving the strength-
reducing effects of recognisable defects.

Machine stress grading is superior to visual grading
because the timber is flexed in the machine and the
effects of combined defects such as knots, grain
deviation, and wood density are taken into ac-
count. The commonest type of machine uses the
close correlation between the stiffness of wood
measured as a plank and the stiffness and strength
measured as a joist. Plank stiffness is measured
directly by applying a constant load and assessing
deflection and a grade mark is automatically ap-
plied.

Present uses for stress graded timber include roof
trusses, glue lamination, scaffold planks, ladder
styles, long span beams, and joists.

Interest in the use of stress grades is likely to
increase in many countries. In particular, the
advantages of machine stress grading offer an
efficient means of segregating timber into guaran-
teed strength groups and overcome much of the
variability inherent in visual grading methods. In
the case of radiata pine, machine methods will
enable high grades to be recovered from all combi-
nations of site and age, although clearly the best
recoveries will occur in high density areas and
older rotations.
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2. USE OF SOLID WOOD AND WOOD PRODUCTS
1) The forests of New Zealand are currently produc-
ing some 10 million m® of roundwood per year,
to supply 350 sawmills, 10 plywood and veneer
plants, 3 particleboard mills, 8 pulp and paper
mills, and 2 fibreboard plants (with 2 more planned
for 1985-86). Ninety-five percent of roundwood
is exotic species.
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2) Posts and Poles:
radiata pine are widely used:
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3) Sawn timber: Of the 2 million m® sawn, 75% is

used domestically in a wide range of uses:
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Radiata pine is the predominant building material
—most dwellings are wood framed and many
have wooden weatherboards. Some of the rea-
sons for this popularity are:

(a) Range of grades available.

(b) Long lengths available.

(c) Easily preservative treated.

(d) Nails easily.

(e) Dries rapidly when installed wet and distortion
is minimal.

(f) Clear finger-jointed lengths can be used for
high quality uses.

(g) Paints and stains well.

Recent changes to building codes permit wooden
buildings uwp to four storeys high. They often
make use of engineering grade and laminated
beams.

Veneer and plywood: Radiata pine has replaced
natives in veneer production and accounts for 96 %
of the wood used. A wide range of plywood
thickness (3-9 ply) and treatments are available
for use in residential (decking, flooring, sarking),
construction (box beams, form work, sheds, stress
skin panels), industrial and commercial (pallets,
containers, caravans, storage bins), and agricultural
(gates, silos, fences, doors) environments.

Decorative pine veneers are becoming more popu-
lar.

Fibreboard: Several types of fibreboard are made
from radiata fibres (pulp).

Softboard Medium Hardboard
Density 350 350-750 800
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The traditional softboard (insulating board) and
high density hardboard have been supplemented
since 1976 by medium density fibreboard (MDF).
This new product competes directly with particle-
board. It can be machined to give a high quality
surface and edges can be moulded. Recent devel-
opments include embossed MDF for furniture and
exterior MDF. Seventy percent of New Zealand
production is used in furniture.

6) Particleboard: This product is made in a range of

medium and high density types and is used for
furniture, flooring and wall linings. Veneers of
wood or paper extend the possible uses.

7) Furniture and joinery: The scarcity of native

woods and the cost of imports has resulted in the
wisespread use of clear radiata for furniture manu-
facture. Advantages are:

(a) Light colour—can give light or dark finish.
(b) Even texture —machines and stains well.
(¢) Good strength-to-weight ratio.

(d) Excellent screw holding.

One potential problem is the poor surface hardness
of wood from near the pith.

The ease of preservative treatment makes radiata
ideal for outdoor furniture.

Solid wool doors and clear or finger-jointed com-
ponents are becoming more popular both domesti-
cally and on export markets.
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Grades of construction plywood (from NZS3614)

(Note that other grades may be agreed between purchaser and manufacturer.)

Grade Grade of veneers
of Description of common uses
plywood Face Back Inner plies
N-N Both sides suitable natural finish. N N Cp and C
veneer
adjacent to
faces—Cp

A-A Both sides smooth, suitable for painting; A A C
for use where appearance of both sides
is important — screens, signs.

A-C Uses similar to A-A, but where one side A C C
is less important.

B-B Solid face both sides —concrete form B B C
work.

B-C Solid face one side, containers, farm B C C
buildings, engineered components, con-
crete form work.

Cp-D A reasonably solid surface with minor Cp D Cpand C
opend defects —flooring, decking, and veneer
similar uses. adjacent to
Note: As regards flooring there are two faces—Cp

cases to be considered:

1. Single-skin flooring in which the up-
per surface must be reasonably solid
(Cp-D grade or better); and

2. A two-skin floor comprising primary
flooring (D-D grade or better) cov-
ered with some further layer to pro-
vide a reasonably solid surface.

Cc-C For sarking, primary wall sheathing, C C D
primary flooring, pallets, bins, crates,
boxes.

C-D For sarking, primary wall sheathing, C D D
primary flooring, pallets, bins, crates,
boxes.

D-D For sarking, primary wall sheathing, D D D

primary flooring, pallets, bins, crates,
boxes.
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