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Foreword

This British Standard specifies the means of assessing the quality of timber for which the grade stresses will be

given in BS 5268 : Part 2° A number of important changes have been introduced within the framework of~
earlier versions of British Standards on timber grading. Full provision is ‘made for both visual stress grading and
mdchme stress grading. 5

" For visual stress grading the principle of knot area ratio has been adopted as a means of determining the
maximum permissible knots for a given grade. This principle has been applied in Canada and the United States of
America and accepted for use in commercial grading rules throughout North America. Testing on European
species has shown that this method of grading gives good correlation with strength properties. It is used in this
standard to determine the acceptability of timber whose knot limitations may have been measured by different
rules in the countries of origin. This British Standard makes no provision for the grading of tropical hardwoods,
such provision being contained in BS 5756.

Two standard grades have been established for visually stress graded timber, namely, General Structural grade
(GS), and a higher grade, Special Structural grade (SS). Since there can be small differences of opinion between
experienced graders a small deviation in grading is permitted.

The standard specifies iwo machine stress grades, which may be used as substitutes for the two visual grades
GS and SS: they are M MGS for GS and MSS for SS. , é&

ftisa requnrement that every piece of tlmber purporting to be graded in accordance with this British Standard
shall be appropriately marked.

Under the aegis of the British Standards Institution a system has been established by which trained graders
obtain certificates of competence and grading machines are operated under strict rules.

It is expected that some visually graded and marked timber will be available soon after the publication of this
standard. However. it may be two years after publication before sufficient marked timber to meet the full
demand is available.

This British Standard applies to timber graded in the United Kingdom. Imported timber which has been
visually or machine stress graded overseas. and which meets these rules may be accepted as complying with this
standard. subject to any necessary safeguards. ,

l Amendment No. 3 allows for two additional machine stress grades: M50 and M75. AmendmentNo.3also
allows for stress graded softwood to 65 mm width. - DOCU .

@ “Provision is made for machine stress grades MGS, MSS, M50 and M75 and, in addition,
for machine grading to the strength classes of BS 5268 : Part 2.’
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British Standard Specification for
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1. Scope

This British Standard specifies two methods of grading timber for structural use, namely, visual stress grading and
machine stress grading.

The permissible sizes of characteristics in two visual stress grades of timber, which are named General
Structural grade (GS) and Special Structural grade (SS), are specified. Visual grades for laminating timber, viz,
LA, LB and LC. are also specified.

The conditions for the approval and control of stress grading machines and the requirements for machme stress
graded timber are given.
Provision is made for machine stress grades M50 and M75, as well as MGS and MSS grades.

NOTE. The titles of the British Standards referred to in this standard are listed on the inside back (,over.

2. Definitions

For the purposes of this British Standard the nomenclature in BS 881 and BS 589 and the definitions of BS 565,
BS 4471 and ‘BS 5268 : Part 2" apply, together with the following:"

(1) Approving authority. The body responsible for the assessment, periodic testing and certification of a
stress grading machine.

(2) Fissure. A longitudinal separation of the fibres, appearing on a face, edge or end of a piece of timber,
and including checks, shakes and splits.

(3) Indicating property. The property of the timber used by a stress grading machine to determine the grade
stress.

(4) Knot area ratio (K.A.R.). The ratio of the sum of projected cross-sectional areas of all knots at a cross
section to the cross-sectional area of the piece.

(5) Machine stress graded timber. A piece of timber to which a grade stress has been assigned by measuring
one, or more, indicating properties of the timber by means of a test in a non-destructive testing machine.

(6) Margin areas. The areas adjoining the edges of the cross sections, each of which occupies 1/4 of the total
cross-sectional area (see Fig. 1).

(7) Margin condition. A margin condition exists when more than 1/2 the area of either margin is occupied
by the projected area of knots.

3. Stress graded timber
3.1 Sizes, permissible deviations and processing reductions

3.1.1 Sawn softwood. Timber graded to this standard shall have a minimum size of 35 mni in thickness and

60 mm in width to which a tolerance 6f * 0.5 mm is allowed. The timber condition can be either sawn or planed
all round.

3.1.2 Sawn hardwood. Sawn hardwood timber graded to this standard shall comply with the requlrements of

BS 5450 with respect to basic sizes, permissible deviations and processing reductions applicable to constructional
timber.

A
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3.2 Processed timber. If the grading has been carried out before processing, provided the reduction in size does
not exceed that for constructional timber in (1) of Table 3 of BS4471 : Part 1, the grade is not considered to
have been changed.

3.3 Resawing or surfacing. Where graded timber is resawn or surfaced to an extent beyond the limits of 3.2 the
timber shall be regraded if it is to comply with the requirements of this standard.

3.4 Deviation in grading. A parcel of visually graded timber shall be deemed to satisfy the grade specified,
provided that on inspection of the actual sizes of the characteristics not more than 5 % of the parcel is found to
be deficient. Of this 5 %, any piece having any one characteristic worse by more than 10 % shall be rejected.

3.5 Timber graded abroad. Timber graded and marked abroad to meet the grades of this British Standard need
not be regraded in the United Kingdom, provided that the timber is not resawn into smaller sizes.

4. Measurement of characteristics for visual stress grading

4.1 Knots. Knots shall be assessed by their knot area ratio which shall be taken as the ratio of the sum of their
projected cross-sectional areas to the cross-sectional area of the piece. In making this assessment knots of less than
5 mm diameter may be ignored, and no distinction shall be made between knot holes, dead knots or live knots.

The method of assessing the knot area ratio is illustrated in Fig. 2. Typical knot area ratios (K.A.R.) are shown
in Fig. 3. In cases of dispute the method given in Appendix A may be used to determine the knot area ratio.

4.2 Fissures. The size of a fissure shall be taken as the distance between lines enclosing the fissure and parallel
to a pair of opposite faces (see Fig. 4a). '
If a transverse longitudinal plane cuts through two or more fissures on opposite faces, then the sum of their
sizes shall be taken as the size of the defect (see Fig. 4b).
When a fissure occurs on the surface of a piece, its size may be verified by means of a feeler gauge, not
exceeding 0.2 mm thick.

4.3 Slope of grain. The slope of grain shall be measured over a distance sufficiently great to determine the
general slope, disregarding slight local deviations.
The methods by which slope of grain shall be measured are:

(1) by taking a line parallel to the surface fissures,

(2) by the use of a grain detector (see Appendix B).
4.4 Spiral grain, Where spiral grain occurs the slope of grain shall be determined by measuring the worst slope

of grain on the faces and on the edges and taking the square root of the sum of the squares of the slopes. For
example. if these slopes are 1 in 18 and 1 in 12, the combined slope is:

V(1/18)2 + (1/12)* = 1/10 or aslope of 1 in 10

NOTE. This procedure is intended to apply in instances where it is deemed necessary to measure the slope of grain; in most cases
it will be sufficient for the grader to use his judgment in rejecting timber containing spiral grain which occurs to an undesirable
extent.

4.5 Wane. The amount of wane on any surface shall be taken as the sum of the wane at the two arrises, and
shall be expressed as a fraction of the dimension of the surface on which it occurs (see Fig. 5).

4.6 Rate of growth. Rate of growth shall be measured on one end of the piece, and shall be taken as the
average number of growth rings per 25 mm intersected by a straight line 75 mm long normal to the growth rings,
passing through the centre of the end of the piece (see Fig. 6a); or commencing 25 mm from the pith when this is
present (see Fig. 6b). When a line 75 mm in length is unobtainable the measurements shall be made on the longest
possible line normal to the growth rings and passing through the centre of the piece.

4.7 Resin pockets. Resin pockets shall be measured in the same way as fissures.

4.8 Distortion. The bow. spring and twist in a piece shall be measured over a 3 m length (see Fig. 7). The ¢
shall be measured over the width of the piece. ' '
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5. General Structural (GS) grade

5.1 General. A piece will satisfy the requirements of GS grade if the characteristics do not exceed the limits
given in Clause 5.

5.2 Knots

5.2.1 Knot area ratio. When a margin condition exists the knot area ratio shall not exceed 1/3. When a margin
condition does not exist the knot area ratio shall not exceed 1/2.

When the cross section is square, the knot area ratio shall not exceed 1/3.
An example is shown in Fig. 8. )

A decision sequence that may be followed when selecting for GS grade is given in Appendix C.

5.2.2 Longitudinal separation. Where two or more knots, or groups of knots, both with knot area ratios
exceeding 90 % of the permissible ratio, are separated in a lengthwise direction by a distance of less than half the
width of the piece, the piece shall not qualify for the grade.

5.3 Fissures

5.3.1 If the size of the defect is less than or equal to half the thickness of the piece then the fissures may be
unlimited in number wherever they occur in the piece.

5.3.2 If the size of the defect is greater than half the thickness of the piece but less than the thickness of the

piece then the length of the fissures shall not exceed 900 mm or one quarter the length of the piece, whichever is
the lesser.

5.3.3 If the size of the defect is equal to the thickness of the piece then the length of the fissures shall not exceed
600 mm: if the fissures occur at the end of the piece their length shall not exceed 1.5 times the width of the
piece.

5.4 Slope of grain. Slope of grain shall not exceed 1 in 6.

5.5 Wane. The amount of wane shall not exceed one third of the dimension of the surface on which it occurs,
except that not nearer either end of the piece than 300 mm the amount of wane may be up to one half of the
dimension of the surface on which it occurs within a single continuous length not exceeding 300 mm.

5.6 Rate of growth. The rate of growth shall not be less than four annual rings per 25 mm.
5.7 Resin pockets. The limits given for fissures in 5.3 shall apply to resin pockets.

5.8 Distortion. Any piece which is bowed, sprung, twisted or cupped to an.excessive extent, having regard to
the end use, shall be rejected.

NOTE. Distortion will largely depend on the moisture content of the timber at the time it is measured. A precise definition to
cover all applications and conditions cannot be given, but for guidance the following limits of bow, spring, twist and cup may be
applied to parcels of graded timber. Bow should not exceed one half of the thickness in any 3 m length. Spring should not exceed
15 mm in any 3 m length. Twist should not exceed 1 mm per 25 mm of width in any 3 m length. Cup should not exceed 1/25 of
the width. In some applications, depending on the type of distortion and section size, greater amounts may be accommodated
without impairing performance but in other applications lesser amounts may impair performance.

5.9 Wormholes. Pinholes and wormholes are permitted to a slight extent in a small number of pieces provided
that there is no active infestation of the material. Wood wasp holes are not permitted.

5.10 Sapstain. Blue stain in sapwood is not a structural defect and may be permitted to a limited extent.
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