Working Paper

2

An Evaluation of Japanese Softwood
Construction Lumber Grading Systems and
Their Implications for North American Export
Lumber Producers

1984

D. G. Briggs and N. Dickens

A A AANA
A A AANA
A A A AA

A A A AA

CENTER FOR INTERNATIONAL TRADE IN FOREST PRODUCTS
UNIVERSITY OF WASHINGTON
COLLEGE OF FOREST RESOURCES AR-10
SEATTLE. WASHINGTON 98195







An Evaluation of Japanese Softwood Construction Lumber Grading Systems

and Their Implications for North American Export Lumber Producers

by

David G. Briggs
Assistant Professor

Nathan Dickens
Research Assistant

University of Washington
College of Forest Resources AR-10
Seattle, WA 98195

18 January 1984

Submitted to
Tom Snellgrove, Project Leader
Timber Quality Research
Pacific Northwest Forest & Range Experiment Station
U.S. Forest Service ’
Portland, OR






Preface

The acquisition of information for this report required the
consultation of numerous individuals employed by lumber manufacturing
firms, and export trading entities. Their information provided insight
on the adaptations of North American lumber manufacturers to the Japanese
lumber market. In addition, perspective on the historical background,
and current status of lumber quality standardization in Japan was
achieved with the assistance of private sources. Listed alphabetically,
are the individuals who made significant contributions to the information

base for this report.

T. Clary
Manke Lumber Co.
Tacoma, Washington

Gary Fowler
Weyerhaeuser Co.
Tacoma, Washington

Gene Heiser
Brazier Lumber Co.
Tacoma, Washington

Adolph Hertrich
Vanport Manufacturing Inc.
Boring, Oregon

Robert W. Hill
Seaboard Lumber Co.
Seattle, Washington

Ed Mason
Great Western Lumber Co.
Everson, Washington

Sumio Nikuni
Mitsubishi Co.
Seattle, Washington



Bob Noel

Cascade West Forest
Products Inc.
Steilacoom, Washington

Tom Spence
Pacific Lumber and Shipping
Seattle, Washington

Gary Takahashi
Portac Inc.
Tacoma, Washington



Preface

Table of Contents

Executive Summary

Section I. Introduction

Section II.

A,

B.

Section

Events Leading to the 1974 JAS standard
for platform framing construction
Provisions of the 1974 JAS Grading Rule

The Development and Implications of Japanese Lumber
Grades for Western Style Platform Frame Construction

1) Sp
2) Pr

ecies groupings
oduct categories

3) Dimensions

4) Defect allowances
a) knots
b) wane
¢) degrade effects of differences between

d
Recent
harmon

Implica
Inspect
Summary

ITI. Lumber Product Specifications and Grading Systems for

JAS and NGR rules for knots and wane
) fissures
amendments to the 1974 JAS to improve
y with the NGR
tions of Differences
ion Procedure

Japanese Traditional Post-and-Beam Construction

A,

B.

Traditional Japanese Construction Technique and
Lumber Product Spectrum
Japanese Grading Systems for Traditional Housing
Lumber Products
1) Notification 1841
a) Small basic lumber
b) Medium basic lumber
c) Large basic lumber
d) Critique of JAS Notification 1841
2) Proprietary Grading Systems
3) Notification 1892
a) Sawn lumber
i) product classification structure
ii) defect measurement techniques
iii) grading standard structure

iv) boards and planks

v) split timbers

vi) squared timbers:
regular squared timbers
flat squared timbers

vii) marking

12

12
13
14
14
16
17
17
20

21
21

23
24
25
27

29

29

37
37
38
39
39
39
40
46
47
47
49
51
53
54
54
55
56
60



C. Summary 60
Literature Cited 66
Appendices

I Selected provisions from Japanese standards

for PF lumber
11 Selected provisions from Notification No. 1841
111 Selected provisions from JAS N 1892



10.

11.

List of Tables

Housing and timber import statistics for Japan, 1970-1982
NGR manufacturing tolerances for surfaced lumber

Maximum narrow face knot displacement allowed under the
NGR and JAS grading rules

Maximum wane allowed under NGR and JAS rules
Degrade of Douglas-fir and hemlock under JAS rules
Japanese traditional housing lumber categories

Proprietary grading system for Japanese traditional
housing products

Acceptable Japanese grades for traditional lumber product
categories

Cross reference of proprietary Japanese grading
system and corresponding National Grading Rule grades

N1892 grading of traditional lumber products

N1892/North American grading rule cross reference

17

20

22

22

31

41

43

45
62

64



List of Figures
Correspondence between JAS and North American
softwood lumber products and grades

Permissible narrow face knot displacements versus
bending strength ratios from the National Grading Rule

Extrapolated and rounded knot displacements permitted
for four highest grades in JAS rules

Construction components of a Japanese traditional
house

Structure of sawn lumber product categories

K.D.R. assessment zones for flat squared timbers

15

19

19

30

48

58



Executive Summary

Purpose of Study

This study has developed information regarding the softwood
construction lumber market in Japan and the major types of wood-based
housing markets where this lumber 1s used. Since a large fraction of
Japan's softwood supplies are imported from North America and as various
factors influence Japan to import more finished softwood lumber as
opposed to logs, it has become important for North American producers to
become familiarized with Japanese softwood standards including sizes
required, manufacturing tolerances, and grading rules. This report
presents current detailed information on these factors, compares them
with North American rules and provides approximate cross-references. In
many cases, exact cross-references are impossible due to inherent
differences between the Japanese and North American systems which are

highlighted.

Japan's Softwood Imports

Japan, the largest importer of forest products in the world,
averaged importing 22.3 million m3 of softwood logs and lumber during
1978-82. Only 15.5% (3.5 million m3) of these softwood imports were
lumber; 5.97% from the United States and 9.67% from Canada. Softwood
lumber imports have been slowly growing as roundwood supplies have become

more restricted,



Japan's Housing Market

During the same period, Japan averaged 1321 thousand housing starts
of which 60% were wood based. Construction, lumber product, and grade
standards for western style platform frame (PF) or 2 x 4 construction
were formally adopted by Japan in 1974 and have slowly grown to close to
19-20,000 units or about 2% of the wood-based housing. The remaining
wood-based housing is traditional Japanese post—-and-beam type

construction.

Japanese Standards for Western Style Platform Framing Housing Lumber

The lumber grading system and product sizes for platform frame
housing is very similar to North American grades (Figure 1). Although
there is no Japanese counterpart for Economy and there are minor
differences in nomenclature, there were some serious differences in the
original 1974 Japanese interpretation of wane and narrow face knot
displacements but these were subsequently altered and are now in close
conformance with North American grades. One major remaining differences
is the tighter manufacturing tolerance of the Japanese grades. Other
differences relate to fissures or fiber separations. The Japanese grades
of Select, No. 1 and Construction do not allow any through fissures at
the ends of a piece while their North American counterparts have some
degree of allowance. Thus, U.S. mills producing for the platform frame
market in Japan will find little difference between their domestic and
export procedures. The principal problem is that the platform frame
market is too small to be a major market for U.S. exporters. Assuming
7500 BF of construction lumber per home (351,000 m3/yr), this market

currently uses 150 million BF/year or about 1% of the softwood lumber



imports and 0.2% of total softwood imports. It is unclear how rapidly
this market will grow in the future as 1t involves trade-offs in cost,
changes in the carpentry and construction professions, evidence that the
tighter PF construction will adequately handle potential decay problems
in Japan's high humidity, and acceptance of a different living style by

Japanese consumers,

Japanese Standards for Traditional Housing Methods

Traditional Japanese housing (Figure 4, Table 6) uses a complex
system of nomenclature and sizes. These products are graded for both
appearance and structural performance characteristics since many
structural members are exposed in the finished home and must satisfy
aesthetic requirements as well as strength and support functions.

JAS Notification 1841 developed in 1967 presents a generalized
grading system for logs, cants, and lumber but is inadequate in its
failure to explicitly include critical factors affecting lumber strength,
its omission of explicit wane allowances which are of great appearance
concern, and in its omission of manufacturing tolerances.

Consequently, proprietary grading systems evolved between Japanese
lumber producers, distributors, and users (Tables 7, 8). With incomplete
knowledge of the‘details of Japanese building methods, grades, and
specifications, North American mills have often used modified versions of
North American grades to approximate the Japanese system. Table 9
presents the correspondences based on our interviews. There are numerous
variations on this theme developed between a particular U.S. mill and its
Japanese buyer. The U.S. mill may produce lumber in Japanese metric

sizes, nearest English equivalents, or in the usual North American sizes.



The Japanese often remanufacture and regrade imported lumber to improve
grades or sizing before it enters their distribution system.

Because of the proprietary system, Japan recently published a new
Agricultural Standard (Notification 1892) that has been completely
translated into English by the Japan External Trade Organization. This
standard is based on the concepts underlying the proprietary system. It
formally specifies the spectrum of product sizes (Appendix III, Table 1)
defines defect measurement techniques including a knot diameter ratio
method for visual strength classification and defines specific limits for
various defects in each of three basic grades--Special, First, and
Second. These basic grades essentially present minimum qualifications
based on strength and appearance features. Included within each of the
three basic grades are three additional appearance grades--Clear, Fine
Small Knot, and Small Knot. The provisions of this system are presented
in Appendix III. This grading system is correlated with the product
nomenclature of the traditional house in Table 10 and with their closest
North Américan counterparts in Table 11.

The availability of this new Japanese standard should facilitate
greater understanding of their products and requirements by U.S.
producers and lead to improved coordination of grades.

Based on our interviews, we estimate that only 100,000-300,000 m3 or
roughly 1% of the softwood lumber annually exported to Japan from North
America is produced in Japanese sizes and graded according to Japanese
rules by the producer. Most lumber exports to Japan are in either
Japanese or North American sizes and graded according to North American

grades, with modifications for wane and other features. The bulk of this



lumber is subsequently remanufactured and/or regraded in Japan before it

enters the traditional housing market.

Impgct on North American Producers

U.S. producers face a dilemma of whether to focus on long run
promotion efforts to hopefully expand the PF market share or to attempt
to produce for the immediate and large market for traditional housing.
Unfortunately, information concerning the traditional building method,
lumber products used and their grades have not been well known in North
America. This study rectifies this problem based on recent translations
from Japanese standards and our interviews with North American export
mills as well as with representatives of Japanese softwood lumber buyers.

North American mills producing for export can expect some variation
from their current recovery and grade yield levels when producing for
export. Stricter Japanese wane allowances, particularly for lumber
entering the traditional housing market can lead to a reduction in
accustomed recovery from a given log size., Other grading differences
such as treatment of fissures and knots will also lead to some degrade.
This level of degrade is probably small for lumber entering the western
style platform framing component of the Japanese housing market but could
be more serious in lumber destined for the traditional market if the
lumber is graded under North American rules. The Japanese also have
stricter manufacturing tolerances than North America. Initially this may
add to degrade but as mills learn to produce products within these close
tolerances this degrade component will vanish and recovery may even be
improved. No attempt was made to quantify these effects. It may be

possible to get a general feeling for the nature of the net change due to



the interaction of these factors by modifying one of the several sawing
pattern programs such as BOF to reflect Japanese requirements and compare
the resulting theoretical recoveries with those obtained when the same
size logs are sawn to North American standards. Such an analysis would

be fairly complex and is beyond the scope of this investigation.



SECTION I

INTRODUCTION

Japan presently satisfies only 367 of its wood consumption from
domestic supplies and is the world's largest wood importer with no hope
of becoming self-sufficient (14). Demand is projected to continue to
outstrip domestic supplies despite a policy of withholding current
harvest to build up future inventories and the maturing of post-WWIL
plantations (13,15). Over the 1978-82 period, Japan imported an annual
average of 41.6 million m3 of logs and lumber (Table 1). If a reasonable
assumption is made that the imports from non-Asian sources are primarily
softwood species, it is apparent that imports from principal softwood
sources averaged about 22,3 million cubic meters of logs and lumber per
year. Approximately 15.5% of this was lumber; 5.9% from the U.S. and
9.6% from Canada.

Historically, the primary suppliers of softwood timber to Japan have
been Canada, the United States, and the USSR. Log supplies have become
limited, however, as the United States and Canada have placed
restrictions on log exports. The potential availability of Siberian logs
is huge but the extent to which this resource can affect future supplies
is unknown. The combination of factors such as infrastructure problems,
domestic and European block needs, growing internal processing
capability, political decisions in a planned economy, and the dominance
of larch growing stock, which is considered of inferior merchantability
lead to historical and projected inconsistency of Siberian log supplies

for export (8, 13, 15),
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Table 1 also shows that recent levels of housing construction in
Japan averaged 1321 thousand units during 1978-82, 60% of which were wood
based. About 98% of the wood-based units were of traditional post-and-
beam construction and 2% were of western style platform frame (PF)
construction. Standards for the western PF, or 2 x 4, construction
method, lumber product specifications, and grading provisions were
adopted in 1974 by the Japanese Ministry of Construction and the Ministry
of Agriculture and Forestry (6).

Constraints on the availability of domestic and imported softwood
sawlogs are causing Japan to turn to finished and semi-finished softwood
products, particularly construction lumber for housing. Since imported
lumber frequently does not conform to Japanese sizes or grades, many
Japanese mills specialize in remanufacturing, regrading, and machining to
rework imported lumber into the grades, sizes, and notched connections
used in customary construction. Western Canadian mills have been more
inclined than their U.S. counterparts to produce Japanese sizes and
qualitieé. However, a substantial portion of the softwood lumber
industry in Canada and nearly all of that in the United States is
uncompromisingly oriented toward production of products for North
American platform frame housing. Tapping this source of supply was one
factor that prompted the Japanese to consider and ultimately adopt North
American framing construction lumber specifications, inspection methods,
and building techniques.

A report (6) of studies conducted by the Ministry of International
Trade and Industry revealed that western style PF construction is
substantially more cost efficient than traditional Japanese methods.

Labor requirements for residential house construction in the United
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States are approximately 700 hours. A traditional Japanese home of equal
size requires 2500 hours of labor. Japanese researchers estimate that
the overall cost savings resulting from using western construction
methods is in the range of 20 to 50% of the total construction costs.

The initial cost advantage of western construction is offset to a large
degree by the greater expenses for heating, plumbing, wiring, insulation,
and furnishings.

The complexity of traditional Japanese housing construction has
resulted in a chronic shortage of technical building tradesmen. The
residential building regulations in Japan are relatively more complicated
than in the United States and Canada. These factors hinder the building
trades ability to respond effectively to the latent housing demand in
Japan. PF construction was viewed as an opportunity to simplify the
method of residential house construction and its associated regulations
and it was anticipated that adoption PF construction would encourage an
influx of technically trained professionals into the building trades.

Although rapid acceptance of PF housing was expected in Japan,
almost ten years have gone by since adoption of PF standards and this
construction has only gained a 2% share of the wood-based housing market.
At least three factofs seem to work against PF housing. First, while it
is true that PF construction is cheaper than traditional construction,
they require more in the way of finishing/furnishing so the cost
differential by the time of occupancy is not as great as some have
indicated. Second, the PF home requires a change in living style.

Third, the Japanese have concerns that the PF system, with much tighter

sealed-off spaces in walls and ceilings, will not ventilate adequately in
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the very high humidity encountered in Japan and thus could lead to
problems with decay (8).

These changes toward increased softwood lumber imports and the slow
adoption of PF housing pose a dilemma for North American lumber
producers. Certainly they would prefer to market lumber for PF housing
since this would require no change from current practice with the
exception of possible differences between the Japanese and North American
standards for lumber used in PF housing. However, PF housing represents
a small sector in Japan's housing market, hence producers wishing to
capitalize on the larger traditional market must become familiar with the
lumber grades and sizes used in the traditional post-and-~beam home.

The purpose of this report is to clarify these issues by presenting
the relationships between the Japanese Agricultural Standard for PF
housing and their North American counterpart (Section II) and then
describe the grades and specifications for the traditional post-and-beam
home and the various means for accommodating these unique specifications
by U.S. firms and their Japanese trading partners (Section III). In each
of these sections we attempt to develop the closest possible
correspondence between Japanese and North American grades. This is based
on our interpretation of the grade specifications and our discussions
with representatives of mills exporting lumber to Japan from the United

States and Canada.
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SECTION II
THE DEVELOPMENT AND IMPLICATIONS OF JAPANESE LUMBER GRADES

FOR WESTERN FRAME CONSTRUCTION

A, Events Leading to the 1974 JAS Standard for Platform Frame

Construction

PF construction is a technique using framed floor joists, nailed
with structural plywood, and framed wall units with structural plywood or
similar wall units attached to the platform to form a building. Prior to
1974, the use of PF construction was confined almost entirely to the
United States, Canada, and the United Kingdom.

In order for the potential benefits of PF construction to be secured
by the Japanese, a method for standardizing the quality of lumber
intended for PF use had to be developed. This process began in March
1972 with an investigation of the PF construction method in Canada by
members of the Japanese Ministry of Agriculture and Forestry, Building
Research Institute, and Ministry of Construction. A draft proposal for a
Japanese Agricultural Standard for PF lumber was developed by the
Technological Association of Japanese Lumber Manufacturing during the
period of June 1972-April 1973 (16). The draft proposal was essentially
a translation of the North American National Grading Rule (NGR) which the
American and Canadian lumber standards are based upon (4,5). The basis
of the various elements of the NGR were carefully assessed by the
Japanese authorities. Prior to the announcement of the Japanese
Agricultural Standard (JAS) for PF lumber, the draft proposal was
reviewed by members of the Ministry of Agriculture and Forestry and the

Forest Products Standard Research Association.
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On July 8, 1974, the Japanese Agricultural and Forestry Standard for
Platform Framing Construction Lumber was announced by the Ministry of
Agriculture and Forestry in the form of public notices Nos. 600, 756, 757
(1,2,3). The JAS specifies the spectrum of lumber products addressed
grading (inspection) methods, labeling and the relation of sizes and
grades of lumber products to the Japanese building standard for PF
construction,

The JAS grading rules and subsequent revisions (7) have been
translated by the Western Wood Products Association (WWPA) (16).

Although the Japanese documents are the only officially recognized
sources regarding the rules, the WWPA translation forms the basis for
much of the information in this section.

Four features of the JAS grading rule provisions were inconsistent
with the same provision categories in the NGR. These are more
restrictive allowances for narrow face and spike-knots, wane, fissures,
and manufacturing tolerances. These inconsistencies will be highlighted

following a description of the structure of the 1974 JAS grading rule.

B. Provisions of the 1974 JAS Grading Rule

The JAS grading rule is designed to provide for the grading of
lumber according to its predicted structural performance capability. The
standard only applies to "surfaced" softwood framing construction :umber.
Factory and shop lumber for manufacturing laminated beams are graded

under other previously established JAS rules.
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1) Species Groups

The JAS for framing construction lumber provides for the structural
grading of softwood lumber derived from North American and New Zealand
softwood species. Labeling of species according to the JAS is limited to
two species groups: SI and SII which are presented in Table 1 of
Appendix I. The classifications are based upon North American and
Japanese research on the strength properties of the species included.

The SI species group is intended to have higher basic stress values than

the SII group.

2) Product Categories

The spectrum of softwood lumber products contained in the JAS is
narrower than that provided for in the NGR. As shown in Figure 1, the
JAS defines two product categories of platform framing construction
lumber: Framing A lumber and Framing B lumber.

Framing A lumber is used in applications requiring a high degree of
reliability in bending strength and corresponds in dimensions and grading
rule structure to Structural Light Framing and Structural Joists and
Planks in the NGR. JAS grades for Framing A lumber are Select, Grade 1,
Grade 2, and Grade 3, which closely correspond to the NGR grades Select,
No. 1, No. 2, and No. 3, respectively.

Framing B lumber is intended for end use as compressional structural
members (vertical elements) and corresponds in dimension and grading rule
structure to Light Framing in the NGR., JAS grades of Framing B lumber
are Construction, Standard, and Utility which correspond closely in

provisions to the Light Framing grades of Construction, Standard, and
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Figure 1. Correspondence between JAS and
North American Softwood Lumber Products and Grades.
JAS NORTH AMERICA
Name Platform framing Dimension lumberM------T
construction lumber
Classifica- Framing A Lumber 1. Structural light framing
tion and
Gradings 2. Structural joist and planks
Select <-—————J Select structural (Sel Str)
Grade 1'1————--d No. 1
Grade 2 -=———®1 YNo. 2
Grade 3:\———% No. 3
\\\\\\\‘\ 3. Studs
STUD
Framing B lumber Light framing
CONST Construction (CONST)
STAND Standard (STAND)
UTIL Utility (UTIL)
Economy
Appearance framing
Appearance (A)
" Joist and planks
Economy
R _ N _

Source (16)
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Utility, respectively. There are no provisions for "Economy" quality

grades in either Framing A or Framing B lumber.

3) Dimensions

The JAS presents a three digit code for describing the nominal
cross—-sectional areas of Framing A or B lumber products. The first and
last digits correspond to the nominal thickness and width of the piece
respectively. The second digit of the code is always a zero. There are
seven dimensional codes describing Framing A lumber and 3 codes
describing Framing B lumber. The dimensional codes were devised to
simplify transactions using Telex. For each dimensional code the JAS
presents required dimensions for green and dry lumber. Nineteen percent
moisture content is the upper limit for lumber considered as '"dry." The
required dimensions of dry and green lumber are obtained by converting
the NGR required dimensions into metric units. Any lumber which does not
meet the required dimensions including the allowable error is considered
unacceptable.

The JAS permits a 1.5 mm (,0590 in.) deviation around the standard
surfaced width or thickness of dry or green lumber. The narrow tolerance
preserves the accuracy of design stress calculations using the required
dimensions. The NGR addresses manufacturing tolerances for surfaced
dimension lumber in two classifications, saw sized and sized dimension
(Table 2). The NGR tolerances are less severe overall for saw sized
lumber than the JAS tolerances while sized-dimension tolerances are
compatible with the JAS tolerances. The NGR also specifies special

tolerances for remanufactured lumber.
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Table 2. NGR manufacturing tolerances for surfaced lumber.

Saw Sized: Lumber uniformly sawn to the standard surfaced size but
permitting in 20% of the pieces a manufacturing tolerance
of 1/32" (.793 mm) under. An oversize tolerance of 1/8"
(3.175 mm) is permitted.

Sized Uniformly manufactured to the net surfaced sizes and may

Dimension be rough, surfaced or partially surfaced on one or more
faces. When opposing faces are rough a variation over
size of 1/32" (.793 mm) is permitted in No. 2 and better,
and Standard and better. A variation of 1/32" undersize
is permitted. In stud utility and No. 3 a variation of
1/16" (1.587 mm) over or under is acceptable. The
tolerances listed above apply to 207Z of the pieces in a
shipment.

Source: (4,5).

In North America, the length of softwood lumber generally starts at
6 feet with 1 foot increments to lengths as long as 24 feet. JAS
expresses these lengths in metric units and requires that the length of

lumber shall not be shorter than the specification length.

4) Defect Allowances

Table 2 of Appendix I presents the JAS grading rules for Framing A

and Framing B lumber.

(a) Knots

Limitations on the surface dimensions and spacing requirements for
sound, firm, and pith knots of a particular character and location on a
piece are metric equivalents of values in the NGR for corresponding
grades. Furthermore, the measurement techniques for assessing the
magnitude of knots of various types and locations are generally

consistent between the JAS and NGR grading systems. Narrow face and
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spike knots are assessed in the JAS by utilizing the relative dimension
ratio. The ratio involves the estimation of the cross-sectional fiber
displacement by the knot as a proportion of the cross section in question
(Appendix I Figure 1).

The narrow face knot displacement limitations published in the 1974
version of the JAS are more restrictive than those specified in the NGR
for corresponding grades. This deviation is due to the adoption of a
unique method for deriving narrow face knot displacement limitations by
the Japanese, They generated the limitations from a graphical analysis
of the relationship (Figure 2) between the NGR specified permissible
displacement for narrow face knots spiked entirely across the wide face
and the bending strength ratio. The line that represents the NGR
displacements for Select through No. 3 was derived geometrically from the
theory of strength ratios. The NGR displacement values for Construction
through Utility were adopted from traditional yard lumber limitations
which are more conservative than the values that mathematical modeling
based on strength ratios would have generated. The Japanese decided to
limit narrow face knot displacement to a value equal to that of knots
spiked entirely across the wide face of the cross section and they
extrapolated from the graphical relationship for the Light Framing grades
Construction, Standard, and Utility to obtain displacements for their
Framing A lumber grades Select, Grade 1, Grade 2, and Grade 3. Figure 3
shows the graphical relationship from Figure 2 and their extrapolation.
The triangles represent the coordinates of the Framing A lumber grades.
The displacement values obtained were rounded to simple fractions for
convenience in application. Table 3 summarizes the differences between

the JAS Framing A and B grades and the corresponding grades in the NGR



Figure 2.

Source (9)

Figure 3.

Source (9)

Permissible narrow face knot displacements versus bending
strength ratios from the National Grading Rule.
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with respect to narrow face knot displacement. The impact of the
discrepancies on the probability and magnitude of a percentage degrade of
U.S. NGR graded shipments to Japan subject to reinspection under JAS
proﬁisions was a legitimate concern of U.S. producers, exporters, and
Japanese importers.

Table 3. Maximum narrow face knot displacement allowed
under the NGR and JAS grading rules.

Grading Rule

NGR1 JA82
Grade ¢3) (%)
Select 21 17
No. 1 29 20
No. 2 36 20
No. 3 43 25
Construction 43% 25
Standard 57% 33
Utility 71% 50

*When a narrow face knot is spiked entirely across the
wide face of the cross section, the NGR and JAS displace-
ment allowances are equal (i.e., Construction = 25,
Standard = 33, and Utility = 50).
Source (9).
Source: (16)
(b) Wane
Differences in wane allowances (Table 4) between the JAS lumber
grades and their NGR correspondents were another significant source of
potential degrade of U,S. lumber shipments to Japan. The NGR wane
allowances were not derived on a mathematical basis from strength ratio
theory; instead they primarily address customer tolerance of wane. The

JAS provisions for wane are stricter due to the lack of the extra wane

allowance for 5% of the pieces in a shipment of Framing A or B lumber.
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The extra allowance specified in the NGR applies over 257 of the length

of the piece.

(c) Degrade effects of differences between JAS and NGR

rules for a knots and wane

The JAS limitations on narrow face knot displacement and wane have
the potential of causing degrade during Japanese reinspection of U.S,
shipments. The Western Wood Products Association (6) estimated the
degrade due to the stricter narrow face knot and wane limitations (Table
5). The more restrictive Japanese provisions resulted in an average
degrade of 117 for Construction, Standard, and Utility. On a Standard
and Better basis shown at the bottom of the table, the average degrade
was 7.6%Z. These degrades all dropped from Standard or Construction to
Utility or Economy under the Japanese rules. . These tests did not
incorporate possible additional degrade due to differences in treatment

of fissures or differences in manufacturing tolerances.

(d) Fissures (checks, splits, shakes, etc.)

The differences between the NGR and JAS methods of fiber separation
assessment can potentially cause product acceptance problems for North
American shipments to Japan. The Select, Grade 1, and Construction
grades of JAS Framing A and B lumber do not permit any through fissures
at the ends of a piece while corresponding NGR grades permit through
checks at the ends of a piece which are limited as splits. The NGR
provisions for Select-No. 2 and Construction allow several heart shakes
away from the ends of the pilece, none of which are through the thickness.
The JAS restricts all fissures away from the ends of the piece to half of

the thickness.
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Table 4. Maximum wane allowed under NGR and JAS grading rules.
Grade NGR JAS

SS, No. 1 Construction 257% of thickness, and 25% of thickness
width full length, or and width or less
50% of thickness and
33-1/3% of width for
25% of length

No. 2, Standard 33-1/3% of thickness and 35%7 of thickness
width full length, or and width or less
66-2/3% of thickness and
50% of width for 257 of
length

No. 3, Utility 50% of thickness, and 50% of thickness
width full length, or and width or less

87-1/2% of thickness
and 757 of the width for
25% of length

Source: (9).

Table 5.

Degrade of Douglas-fir and hemlock under JAS rules.

Degrade--Japanese Rules

U.S. Grade Volume Knots Wane Total
BF (%) (%) (%)
Construction 15,246 3.7 4.1 7.8
Standard 10,062 6.4 9.9 16.3
Utility 10,122 4,7 6.9 11.6
Totals 35,430 4.7 6 11.2
Std. and Btr. 25,308 2.8 4. 7.6

Source: (6).
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C. Recent Amendments to the 1974 JAS to Improve Harmony with the NGR
Closer harmonization of the NGR and JAS grading rules was the
subject of several bilateral meetings between U.S. government and trade
association officials and Japanese authorities. On July 18, 1978, the
Japanese Agriculture and Forestry Standard for Platform Framing

ConstructionbLumber was revised (7).

The most noteworthy revision are in the categories of wane
allowances and spike knot displacement allowances. The extra provision
for wane on 5% of the pieces in a parcel or shipment permitted under the
NGR was adopted for Framing A and B lumber graded under JAS. The wane
provisions are now consistent between the NGR and JAS.

| The 1978 JAS revision included clarification of narrow face knot
displacement allowances for Framing B lumber. The displacement
limitations now apply to narrow face knots which are spiked across the
wide face. Therefore, the spike knot restrictions for JAS Framing B
lumber grades match their NGR correspondents.

The narrow face knot displacement allowances for Framing A lumber
grades remain more severe than their counterparts in the NGR structural
framing grade series. As mentioned previously, this discrepancy results
from different methods of deriving displacement limitations. Producers
grading to unmodified NGR provisions with respect to narrow face knot
displacement should therefore expect some percentage degrade of the
structural framing grades reinspected in Japan as Framing A lumber.

The discrepancy between the JAS and NGR with respect to the

evaluation of fissures continues as well as the tolerance differences,
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and may present an additional source of percentage degrade of lumber

shipments.

D. Implications of Differences Between the JAS and NGR Rules

The pre-1978 differences between the North American and Japanese
grading rules for platform framing lumber created complexities for North
American producers that manufacture for Japanese as well as North
American markets. Grading lumber destined for Japan under JAS rules
required special production sorts. Logistical and inventory management
problems were a consequence. Many North American producers have utilized
NGR grading formats with adjustments for wane tolerance, and spike and
narrow face knot displacement limitations to minimize the risk of
reinspection degrade. The 1978 revision of the JAS eliminated the
requirement of North American PF lumber exporters to Japan to modify NGR
provisions for framing lumber wane allowances, and Light Framing spike
knot allowances, to conform to the JAS. The probability of percentage
degrade-of U.S: PF shipments to Japan has been substantially reduced.
However, the remaining stricter JAS provisions for product tolerances,
fissures, and Structural Framing narrow face knot allowances suggests
that the risk of JAS reinspection degrade may persist.

Another risk-minimizing measure instituted by exporters is the sales
and invoice of lumber shipments on a Standard-and-Better basis using
regular or modified NGR provisions. No specific footages by grade are
guaranteed. Lumber that might normally drop from Construction to
Standard would not be tallied as a degrade against a specific invoiced
volume of Construction grade. This sales method does not protect against

degrades from Construction to Utility, but some risk reduction to the
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producer or exporter is afforded. A variation of the sales approach is
the sale and invoice on a Standard-and-Better basis with a percentage
limitation on the amount of Utility that can occur in a shipment due to
degfade.

An alternative risk reduction procedure is the negotiation of an
agreement with the purchaser to acknowledge and scrutinize the invoice on
a North American rule basis. Claim settlements in cases of dispute are
honored only on the provisions of the NGR. This sales method is the most
difficult to establish. No such trading relationship was revealed during
the information-gathering phase of this report. The Japanese
Construction Standard law requires that all lumber and plywood imported
from the United States and Canada for use in PF construction must be
inspected under the JAS. For this reason, the majority of producers
contacted either override NGR provisions or invoice on a Standard-and-
Better basis in order to minimize reinspection degrades in Japan. The
variety of tolerance provisions available to North American manufacturers
producing for domestic and export markets can create confusion as to the
proper tolerance to adhere to for production of dimension lumber destined
for Japanese markets. The most efficient solution is the adoption of JAS

tolerances for production runs destined for Japan.

E. Inspection Procedure

The inspection procedure for U.S. PF lumber shipments entering Japan
is quite complex and has the ultimate effect of raising the cost of PF
lumber to the end user. The key distinction between the Japanese and
American lumber inspection systems is that JAS grading is done by lumber

user groups whereas in North America grading is conducted almost entirely
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by lumber producers. There are two registered grading institutions in
Japan: Hokkaido Forest Products Inspection Association and the All Japan
Federation of Lumber Association. Figure 2 of Appendix I highlights the
inspection procedure for imported PF lumber shipments. The importer or
distributor applies to the cost of the lumber, charges for breaking down
incoming shipments, and procuring and applying labels. These charges
have been estimated to escalate the cost of incoming shipments from $30
to $80/MBF (6).

On May 25, 1983, the Ministry of Agriculture, Forestry and Fisheries
revised laws pertinent to the regulations on agricultural commodities.
(12) With revision of the laws, those foreign overseas sawn lumber and
plywood millers who come up to the Standard of the Ministry of
Agriculture, Forestry and Fisheries, are allowed to indicate JAS
certification on their products in the mill, and thereby bypass the
reinspection system in Japan. The revised law pertaining to the JAS
indication 1is to be enforced within 3 months after the notification date
(May 25, 1983). Figure 3 of Appendix I outlines the revised law. The
implementation procedure involves periodic travel of certified JAS
inspectors to participating mills to conduct audits of the grading
procedure and results. The revised law may promote foreign trade
associations to secure JAS certification in order to harmonize its
implementation by association members. A governmental organ or grading
organ can apply for registration with the Japanese government for

certification.
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F. Summary

The decision to produce PF lumber for the Japanese market requires
consideration of differences in product specifications, inspection
procedure, and logistics, and the growth of the Japanese PF lumber market
among other factors. The North American softwood lumber grades have
clearly identifiable cross references in the Japanese Agricultural
Standard. The latest WWPA translation (16) contains the most current
provisions. The narrower product dimension spectrum in the JAS may
potentially require special sorts to select material for the Japanese
market. The non-acceptance of "Economy" grade material under the JAS
provisions may create additional material routing/marketing problems.
Differences in NGR and JAS provisions for narrow face knots, assessment
of fiber separations, and manufacturing tolerances may cause a percentage
degrade of North American shipments subject to reinspection in Japan
under JAS. Table 3 presented the degrades attributed to narrow face knot
specifications for Light Framing Grades Construction, Standard, and
Utility prior to the 1978 JAS revision. Degrades of the structural
framing grades Select, No. 1, No. 2, and No. 3 may also occur due to less
severe narrow face knot displacement values than expressed for
corresponding JAS grades; however, the distribution of percentage
degrades have not been determined from trade association tests of these
grades. In addition, the percentage degrade of NGR graded parcels due to
less severe manufacturing tolerances, or fissure allowances have not been
determined.

Internalizing the JAS certification/inspection process as provided
by new Ministry regulations, can enable the North American producer to

increase the suitability of the softwood dimension product for Japanese
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markets, and generate a product that is more price competitive in the end

user markets.
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SECTION III
LUMBER PRODUCT SPECIFICATIONS AND GRADING SYSTEMS

FOR JAPANESE TRADITIONAL POST-AND-BEAM CONSTRUCTION

A, Traditional Japanese Construction Technique and Lumber Product

Spectrum

The traditional Japanese construction method involves the use of
posts and beams as the principal structural framework. In contrast, the
North American platform frame method utilizes framed wall units as
principal structural units. Historically the architectural and
engineering skills required for traditional housing construction in Japan
have been embodied in the Japanese carpentry profession. The profession
developed within a family guild system for shrine, temple, and domestic
construction.

Figure 4 presents a common version of the Japanese traditional
house. The design specifications for the traditional house are drawn on
a grid wﬁich forms 910 mm (3 ft) squares; one half the size of the 910 mm
x 1820 mm (3 x 6 ft) tatami mat which is used extensively in Japan as
floor covering. The standard heights of the traditional Japanese house
are 3 meters and 6 meters for one- and two-story houses, respectively.
Lumber products are designated for specific construction applications
through a nomenclature system which implicitly defines the product
dimension range, quality, end use, and associated species (Table 6). The
variance in lumber product dimensions corresponding to a given end use
application can be attributed to unique design requirements due to
builder/home buyer preference or envirommental conditions such as snow

loading, or earthquake hazard potential. The first of the corresponding
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Figure 4. Construction components of a Japanese traditional house.
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species lists is the dominant species for the particular end use. The
following discussion will relate these product categories to the
construction sequence of a traditional Japanese house. Generally, these
products are purchased in the rough green form and are passively
air-dried.

The construction of a traditional Japanese house can be regarded as
consisting of three phases. In phase one, the preservative-treated
ground sills (Dodai) are installed on a concrete foundation. The
function of Dodai is to distribute evenly the loads to be supported by
the vertical posts (Hashira). The horizontally installed Dodai
essentially ties the subsequently installed structural framework to the
concrete foundation. Dodai is 4 meters in length and range from 105 to
120 mm square in cross section. Dodai are generally derived from
hemlock, yellow cedar, or larch. The concern in Japan for minimizing
earthquake damage underscores the importance of the structural
performance capability of the wood composing the groundsill and the
method éf attachment to the foundation.

The next construction phase involves the erection and reinforcement
of the basic structural skeleton which involves the attachment of posts
to the groundsills and the attachment of beams to the posts. The
critical points in the framework are the splicing and connecting joints
utilized to join the structural members. Most splicing and connecting
joints are reinforced with screws, bolts, iron fish plates or polymer
resins. To further reinforce the framework, diagonal or cross bracing is
added.

The vertical load supporting posts in the basic skeleton are called

Hashira or Kaku. The standard dimensions of Hashira range from 102-120
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mm square with a 3 meter length. The quality specifications for Hashira
require clear faces and extremely accurate product geometry since Hashira
posts are generally exposed to view in the finished home. Therefore both
apﬁearance and structural criteria are important. No wane is tolerated
on Hashira and it must generally be free of heart center, and lack
appreciable stain, pitch pockets, coarse or ripple grain. The Japanese
carpenter often applies a hand planed finished to the Hashira posts.
Hemlock is the primary species used for Hashira.

Kaku is another type of vertical load-supporting timber with a 105
mm square cross-section. It is generally not exposed to view in the
final construction configuration, hence appearance quality requirements
are subordinate to overall structural performance capability. Kaku is
often produced from old-growth Douglas-fir which is widely recognized in
Japan for its structural attributes, but it is not utilized where
excellent appearance as well as strength are critical concerns due to its
color and grain characteristics,

The beams incorporated in the skeletal framework are designated
Keta, and Hirakaku. Keta ranges in cross section from 105-120 mm square,
and in length from 3 to 6 meters and is generally derived from hemlock.
The Hirakaku crossbeam is produced principally from Douglas-fir in
cross-sectional sizes of 105 mm x 120 mm and wider, and lengths of 3 and
4 meters. Horizontal and diagonal bracing is accomplished by applying
the Dobuchi and Sujikai products, respectively. Splicing and connecting
joints are applied to the lumber for locations where the braces cross or
connect with the other structural members. The Mabashira (stud) product
is built into the structure in order to support the subsequently

installed sheathing materials.
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Joinery is also utilized to strengthen and stabilize the framework.
Members joined to the framework both above and below the floor such as
sills and lintels promote structural stability. Sills and lintels are
designated as shikii and kamoi, respectively.

The wood floors of a traditional Japanese house are installed
concurrently with the erection of the structural framework. The floor
structure consists of sleepers, joists, and floor boarding. The joists
are classified as Neda.

The roof truss installation is generally the final stage of the
structural component construction. The structural products composing the
roof truss include ridge beams, purlins, rafters, crossbeams, and posts.
The Japanese style roof truss consists of a series of posts set on
crossbeams, with the purlins which support the rafters and the roof set
on top of the posts. The emphasis placed on the esthetic attributes of
the roof truss depends on the design technique. Exposed rafter
construction has long been favored in Japan, although Figure 4 presents a
common design in which ceiling board is utilized which conceals the roof
truss structure. The ridge beams and purlins in the roof truss are end
use applications of the Moya product. The Taruki product is applied in
the truss as rafters. The crossbeams in the roof truss are designated as
Keta or Hirakaku. The product name designation for the short posts in
the roof structure was not determined during the literature review or
producer interview. These posts may be remanufactﬁred from the larger
post products (Hashira, Kaku). In Japanese architecture, there are
various methods of assembling various roof truss components in order to
achieve differing degrees of roof pitch. Metal reinforcement of the roof

truss joint assemblies is common. Subsequent non-structural construction
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phases involve the application of sheathing materials, and refinements of
interior, and exterior design.

Knowledge of the relationships between the structural lumber
products and their end use application, summarized in Table 6, promotes
an understanding of the relative importance of appearance versus
structural performance requirements for each product category. The
Japanese softwood lumber grading system provides further insight on

traditional lumber product specificationms.

B. Japanese Grading Systems for Traditional Housing Lumber Products

Two pertinent quality standards of the Japanese Ministry of
Agriculture and Forestry are: Notification 1841 "Grading and Measuring
Regulations for Logs and Cut Lumber" adopted by the Ministry in 1967 and
Notification (1892, 406) "Stand;rds for Sawn Lumber, Balk Lumber, and
Lumber with Edge" initially adopted on October 14, 1972, and most

recently amended on March 19, 1981.

1) Notification 1841

There are a variety of unofficial English translations of
Notification 1841 which either attempt to present the standard in its
entirety, or extract selected provisions relating to softwood lumber.(18)
Notification 1841 is a generalized grading rule which is intended to
evaluate the quality of logs, hewn squares (cants) and lumber. The
generalized grading provisions are extremely inefficient for evaluation
of traditional lumber products.

In Notification 1841, lumber intended for use in architectural

construction is designated as "basic cut lumber" which is further



classified as small, medium, or large depending on whether the lumber
width is less than 14 cm, between 14 cm and 30 cm, or greater tham 30 cm,
respectively. Table 1 of Appendix II specifies the measurement
techniques for volume determination., Thickness, width and length are
expressed in centimeters and volume is expressed in cubic meters,

The lumber defects considered in JAS Notification 1841 include
knots, bends (distortion), splits, loose heart, shakes, and holes.
Defects present on lumber which are not addressed in the grading
standards are limited depending on the impact of the defect on lumber
utilization. Table 2 of Appendix II lists the measurement techniques for
explicitly restricted defects. Explicit recognition of wane, slope of
grain, and rate of growth is conspicuously absent. 1In addition, there
are no manufacturing tolerances for softwood lumber products. Table 3 of
Appendix II presents the grading standards for small, medium, and large

basic lumber which will be briefly reviewed.

a) Small basic lumber

The standards for small basic lumber also apply to hewn squares with
widths less than 14 cm or logs less than 14 cm in diameter. The
imprecision of the generalized standards for lumber grading is evident.
Small basic lumber is graded for conformity to one of two sets of
provisions: class one or class two. Each set of provisions recognizes

' Bends are limited in

only two sets of defects: '"bends'" and "others.'
terms of the maximum arc height of the piece distortion as a percentage

of the piece width, All other lumber defects are limited qualitatively

as either "not excessive" or "excessive."
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b) Medium basic lumber

The grading of medium basic lumber requires the application of more
explicit, quantitative defect limitations than small basic lumber
grading. Medium basic lumber is classified in terms of its conformity to
the provisions of one of three grades: First, Second, or Third. The
restricted defects include knots, bends, splits, shakes and decay. The
grading provisions are applicable to lumber or cants having widths

between 14 cm and 30 cm, or logs with diameters between 14 and 30 cm.

¢) Large basic lumber

The provisions for large basic lumber are designated for the grading
of lumber or cants with widths greater than 30 cm or logs with diameters
greater than 30 cm and is similar in scope to the provisions for medium
basic lumber except that four lumber grades are classified. The "Fourth"
grade has no specific defect limitations. It serves as a classification
alternative for large logs, cants, or lumber which does not conform to

the provisions of the upper three grades.

d) Critique of JAS Notification 1841

The grading system has two areas of major shortcomings: defect
limitations and product dimensional requirements. The omission of
critical factors affecting lumber strength such as rate of growth and
slope of grain from the explicit limitations of the grading system is a
major disadvantage. The absence of explicit wane allowances limits the
scope of the grading system to address concerns for product appearance

requirements, The absence of standard product dimensions for lumber or
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manufacturing tolerances limits the effectiveness of the grading system
as a quality assurance system.

These shortcomings can be attributed to the generalized nature of
the application of the JAS grading rule. The standards published in
Notification 1841 do not play a significant role in the grading of
finished Japanese traditional lumber products. Notification 1841 has
historical significance with respect to cant and lumber grading in Japan
since the lumber and cant grading system evolved from the log grading
system.

As a result of the deficiencies of the official Japanese lumber
grading system, proprietary grading systems were developed in Japan for

the standardization of the quality of traditional lumber products.

2) Proprietarv Grading Systems

Proprietary grading systems for Japanese traditional housing lumber
developed through agreements between Japanese lumber manufacturers, and
distribution entities or product users. Although the specific details
vary regionally, the general structure of the proprietary system is
uniform. The lumber grades can be categorized into 3 types: clear face
grades, premium construction grades, and general construction grades.
Table 7 presents the grade spectrum. The Japanese clear face grades
(Muji) were developed primarily for the grading of the Hashira product
(Table 6). The grading of Hashira emphasizes clear faces and corners
which can be exposed to view in the construction. The Japanese lumber
purchaser selects Hashira graded 1, 2, 3, or 4 face clear depending on
the angleé at which the product will be exposed in the house. Generally

no wane, stain, pitch pockets or heart center is permitted on the clear
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Table 7. Proprietary grading system for Japanese traditional

housing products.

Grade classification

Proprietary grade

English Japanese

Clear Face Grades 4 Face Clear

3 Face Clear Muiji

2 Face Clear

1 Face Clear
Premium Construction fine small knot Jyoko

small knot Kobushi

special first Tokuichi
General Constrction first Itto

second Nitto
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face grades. For appearance considerations, slope of grain is limited.
With respect to the 1-3 clear face grades the appearance-related defects
on the non-clear face are limited.

" "small knot," and

The premium construction grades ''fine small knot,
"special first" grades translate in Japanese to Jyoko, Kobushi, and
Tokuichi, respectively. These grades provide high quality construction
lumber for end use applications in traditional Japanese houses with less
stringent appearance requirements than Hashira. A proportion of Hashira
products is also graded for conformity to one of the premium construction
grades rather than one of the clear face grades. The primary control
variables distinguishing the grades are knot sizes, knot quantities, and
wane allowances. Wane, where permitted, is strictly limited in each of
the premium construction lumber grades.

The general construction grades First (Itto) and Second (Nitto) are
similar to North American construction grades. However, the restrictions
on wane, slope of grain and unsound wood are stricter than their closest
North American counterparts (Standard and Utility, respectively).

Proprietary manufacturing tolerances for traditional Japanese lumber
are stricter than North American standards. A width and thickness
tolerance of *1,0 mm with respect to the specified size is a generally
accepted convention. Length tolerance is =-0.

Table 8 lists the expected grades utilized to evaluate traditional
lumber products under the proprietary system. The relationships are
based on the product marketing emphasis of a U.S. lumber manufacturing
firm.

The existence of a proprietary system for evaluating traditional

Japanese lumber products has not directly benefited a significant number



Table 8. Acceptable Japanese

products categories.

grades for traditional lumber

Product category

Acceptable grades

Hashira

Keta

Mabashira

Taruki

Shikii/Kamoi/Neda

Moya

Kaku

Hirakaku

3 or 4 Faces Clear
2 Faces Clear
Jyoko
Tokuichi/Itto

Tokuichi/Itto
Nitto

Tokuichi/Itto
Nitto

One or more faces clear
Tokuichi/Itto
Nitto

One or more faces clear
Jyoko

Tokuichi/Itto

Nitto

Itto

Itto
Nitto

Itto
Nitto

43
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of exporting U.S. lumber manufacturers. The information flow network
from Japanese lumber purchasers and distributors to North American
exporters is limited with respect to details of the traditional lumber
product specifications and grades. With incomplete knowledge of Japanese
specifications North American exporters have utilized modified North
American lumber grading systems to approximate the Japanese system.

Table 9 presents a cross reference between the proprietary Japanese
system, the appropriate correspondence in the National Grading Rule (NGR)
and the areas of modification. This relationship was confirmed from
lumber producer contacts during the information-gathering phase for this
report.

The NGR select grades B and Better, and C select are frequently
utilized as a 'proxy' for the 1-4 face clear grade series. Lumber is
evaluated on all 4 surfaces for grade provision conformity. The NGR
grades may be slightly modified by special restrictions on wane and slope
of grain.

NGR grade proxies for the Jyoko, Kobushi, and Tokuichi grades were
not determined from interviews with selected U.S. producers. A Canadian
based lumber manufacturer utilizes the NGR Factory Select--No. 1 shop
grade series as a proxy for the Japanese Jyoko grade which often is
remanufactured in Japan as door and window parts. Special qualifiers to
the NGR grades are implemented for slope of grain and unsound wood.

Based on the practical experience of U.S. and Canadian exporting
lumber manufacturers, the closest NGR correspondents to the Japanese
grades Itto and Nitto are Standard, and Utility respectively. Special
revisions to the NGR grades with respect to wane, slope of grain, and

unsound wood are implemented. A Canadian lumber manufacturer/exporter
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Table 9. Cross reference of proprietary Japanese grading system and
corresponding National Grading Rule grades.

Lumber Grade Cross Reference Modified NGR Provisions
Japanese National Grading Rule
Wane
1-4 Face clear B/C Select Manufacturing tolerances

Slope of grain

Factory Select Manufacturing tolerances
No. 1 Shop Slope of grain
Unsound wood

Jyoko

Wane

Manufacturing tolerances
Slope of grain

Unsound wood

Tokuichi Standard and Better

Wane

Manufacturing tolerances
Slope of grain

Unsound wood

Itto Standard

Wane

Manufacturing tolerances
Slope of grain

Unsound wood

Nitto Utility
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considers to Japanese Tokuichi grade to be similar to the Itto grade with
the distinction related to tighter restrictions on wane and non-strength
impacting appearance defects.

North American lumber producers exporting to the Japanese
traditional housing market generally manufacture the required metric
sizes or the closest English equivalent. Under circumstances in which
the underlying metric sizes required for the Japanese products are not
considered at the stage of manufacture, the exported product is
remanufactured in Japan before final distribution., The marketing
advantage obtained from manufacturing to the required metric sizes must
be reinforced by adhering to the strict required manufacturing tolerances
of +*1.0 mm for thickness and width or the closest convenient English

equivalent (#1/32 inch).

3) Notification 1892 (N 1892)

The drafting of the "Japanese Agricultural and Forestry Standard
(JAS) fof Sawn Lumber, Balk Lumber, and Lumber with Edge" (Notification
1892, 406) was significantly influenced by the existence of the
proprietary system. Currently, there exists no official ministry
sanctioned English translation of the standard. However, the Japan
External Trade Organization (JETRO), a quasi-public organization has
published an English translation. (19) The JETRO document authors
emphasize that their translation is an unofficial preliminary document
and recommend that the official Japanese language text be consulted when
doubt arises concerning provisions of the standard.

The standard as translated by JETRO addresses three categories of

lumber: sawn lumber, balk lumber, and unedged lumber. Virtually all of
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the softwood lumber for traditional housing construction evaluated under
the 1981 standard is classified as 'sawn lumber' and graded using the
appropriate provisions corresponding to its product size classification.
'Sawn' lumber is derived from ocld- and second-growth raw material.
'Balk' lumber is derived primarily from thinning logs, and is directed to
end uses such as concrete forming and bridge construction. 'Unedged'
lumber is subsequently remanufactured into door and window parts or
furniture components and has greater pertinence to hardwood lumber
grading than softwood lumber grading in practice.

The sawn lumber standard will be emphasized here due to its
particular relevance for the grading of Japanese traditional housing

lumber products.

a) Sawn lumber

(i) Product classification structure--Sawn lumber is defined as

lumber designated for construction or other general purposes. N 1892
classifies sawn lumber into three major categories based on thickness and
width--Boards and Planks, Split Timbers, and Squared Timbers (Figure 5).
Within the Split and Squared Timber cross-sectional size categories there
are further subdi&isions of lumber based on cross-section geometry.
Appendix III Table 1 presents the standard dimensions of softwood lumber
with the domain of the product classifications superimposed.

Articles 4 through 9 in the N 1892 specify measurement techniques
for determining cross-sectional size, length, lumber tally and parcel
volume of sawn lumber (Appendix IIT Table 2). Cross-sectional
measurements are taken at the minimum cross-sectional area along the

length of the piece. The quantity of lumber is expressed in leaf
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(individual piece) or bundle (group of pieces) for Boards and Planks, and
in piece or bundle for Squared or Split Timbers. The volume of individual
lumber or bundles is required to be expressed in cubic meters.

(ii) Defect measurement techniques--Article 12 of N 1892 specifies

the techniques for assessing the impact of softwood defects. Knots in
softwood sawn lumber are measured in terms of their individual diameter
and the contribution of knot diameters to the 'knot diameter ratio'
(k.d.r.) of the piece. Knot diameter ratio is defined as the percentage
of the diameter of a knot to the width of a lumber surface in which it
exists. This measurement technique is an indirect measure of the impact
of the presence of knots on the strength properties of lumber due to
fiber displacement. Two-dimensional fiber displacement due to surface
knots is estimated in visual stress grading by assuming that knots are
cylindrical with their surface dimensions equal to the knot diameter and
their length equal to the thickness of the piece. This two-dimensional
displacement area as a fraction of the cross section of the piece of
lumber in which it exists is proportional to the diameter of the knot as
a fraction of the width of the lumber surface in which it exists (knot
diameter ratio). The knot diameter ratio was related to the strength of
a given cross-sectional area of a piece of lumber early in the
development of visual stress grading in the United Kingdom and North
America.

To measure the k.d.r. of a piece of lumber, the grader focuses on
the most severely knot impacted cross section of the piece. At that
locus the k.d.r. is calculated as the summation of the k.d.r.'s of all
knots arranged laterally at the specific cross section. 1In effect, knots

arranged laterally are considered as 'one' knot for the purposes of
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k.d.r. calculation. The k.d.r. calculation is compared with the
limitations specified for each grade in order to make a preliminary
determination of piece grade. Appendix III Table 3 summarizes the
procedure for measuring knot diameters and calculating the k.d.r. The
manner in which the k.d.r. is implemented in the grading rules for sawn
lumber depends on the product size. The variations will be discussed
when the grading rule provisions are presented.

Appendix III Tables 4-6 present the techniques for assessing other
strength and non-strength impacting defects. The measure of knot
displacement (k.d.r.), slope of grain and rate of growth are evidence of
the intention of the Japanese to develop a visual stress grading system.
Additional lumber defects recognized in the sawn lumber standard include
wane, end splits, ring shake, resin pockets, bark pockets, blemishes and
holes.

Wane is one of the most critically evaluated lumber characteristics
in the grading of traditional Japanese lumber products. Wane
minimization or prohibition on lumber to be left exposed in the final
construction configuration of the traditional Japanese home is a
pervasive standard. For the lumber producer wane minimization in product
output requires the underutilization of the cross section of a log as
compared with products that allow wane and therefore has a negative
impact upon lumber recovery. N 1892 specifies measurement techniques for
assessing wane which have common and divergent elements to the North
American method. In North American softwood visual stress grading wane
is generally restricted in its thickness, width and length dimensions on
boards and dimension sizes. N 1892 requires wane measurement on Boards

and Planks in the thickness and width dimensions only. Wane restrictions
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on Split and Squared Timbers are expressed as the proportion of the wane
distance around the perimeter of the plece to the perimeter of the cross
section if it were fully rectangular. The wane ratio of the most wane
impacted cross section of the piece is measured for comparison with grade
limits.

Manufacturing tolerances for each product category in the sawn
lumber standard are stricter than the North American and Japanese
tolerances for platform framing construction lumber, as well as Export
R-1ist tolerances for clears and merchantable products.

(1ii) Grading standard structure--Appendix III Tables 4-6 list the

grading standards for sawn lumber. The standards have specific
adaptations for the major categories of sawn lumber: Boards and Planks,
Split Timbers, and Squared Timbers. A three grade system prevails for
each product category with constant grade nomenclature,

The grades in each product category are denoted in hierarchical
order as Special Grade, First Grade, and Second Grade, respectively.
With resﬁect to. the actual phonetic representation of the Japanese
language nomenclature, the grades are denoted as Toku-To, Itto and Nitto.
The 3 basic grades constitute the foundation of the sawn softwood lumber
grading system. In addition to the basic grades, 3 sets of special
provisions stressing the appearance characteristics of lumber are
standardized in the grading rules for each product category. The 3
special provision sets are designated Clear, Fine Small Knot, and Small
Knot--Muji, Jyoko, and Kobushi, respectively, in Japanese. The defect
types addressed in these special provisions are subsets of the defect
types in the basic grades. The set of defects limited in the special

provisions include knots, wane, end splits, decay, wormholes, and
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blemishes. The special provision sets are designed tb segregate lumber
products having appearance attributes superior to the minimum
requirements of the basic grades. Grading of lumber classified as sawn
lumber is a two-stage process. First the basic grade of the piece is
determined. Next the conformity of one or more surfaces of the piece to
a special provision set is determined.

Boards and planks (Appendix III Table 4) which are candidates for
special classification as Clear, Fine Small Knot, or Small Knot will have
the special provision set applied to the best surface of the piece only.
The defect limitations of the basic grade are supplanted by the
corresponding limitations contained within the special provision set.
The reverse surface of the piece is only required to conform to the
complete set of standards specified in the predetermined basic grade
(Special, First, or Second). Irrespective of the application of special
provisions, the worst surface of the board must conform to the
specifications of its basic grade. Due to the existence of 3 basic
grades and 3 pairs of basic grade/special provision combinations, 12
potential grading outcomes exist for Boards and Planks.

Split Timbers (Appendix III Table 5) and Squared Timbers (Appendix
ITI Table 6) are éraded on all 4 surfaces of the piece. To conform to a
particular grade, each surface must meet basic grade specifications. The
standards for determining the basic grade, and conformity to special
provision sets for Split Timbers are separate and distinct from those
specified for Squared Timbers. The application of a special provision
set to the basic grade of Split or Squared Timbers can focus on 1-4
surfaces of the piece. Therefore 39 grading outcomes can theoretically

occur. In practice, the number of outcomes is somewhat less because
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generally only Special and First grade lumber qualifies for special
designation as Clear or Fine Small Knot on ! to 4 surfaces.

The preceding discussion described the general structure of the JAS
for sawn lumber. The next section presents the grading provisions in
more detail.

(iv) Boards and Planks-—-Boards and Planks are defined as lumber

products with thicknesses less than 75 mm and widths measuring at least
four times the thickness dimension, The individual basic grades have
distinct k.d.r. limitations which range from 207 for the Special
(Toku-To) grade to 80% for the Second (Nitto) grade. The prohibition of
wane in the Special grade suggests the intended visibility of special
grade Boards and Planks in their end use application. The wane
restrictions specified for the First and Second grades do not explicitly
allow the projection of wane of a given thickness and width along an
extensive portion of the length of a Board or Plank. The presence of
wane is described as a 'chipped section' of a Board or Plank.

The Special Clear (Muji), Fine Small Knot (Jyoko), and Small Knot
(Kobushi) provisions are applied to the best surface of each Board or
Plank, The Clear grade prohibits knots, wane, end splits, decay and
restricts blemishes. The Fine Small Knot and Small Knot provisions
severely restrict the size and quantity of knots., Wane and end split
ratios are limited to 3% of the width and length of lumber, respectively.

Manufacturing thickness tolerance is a strict * 0.5 mm for pieces
less than 15 mm in thickness and * 1.0 mm for pieces greater than 15 mm

in thickness., Width tolerance is * 1,0 mm. The length tolerance is -0.
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(v) Split Timbers--Split Timbers are defined as lumber having

thicknesses less than 75 mm, and widths less than four times the
thickness dimension and therefore are closer to being square in cross
section than Boards and Planks. Pieces of square dimensions are
designated as Regular Split Timbers and have a maximum cross-sectional
size of 75 mmz. The rectangular, non-square Flat Split Timbers range in
thickness from 27 mm to 75 mm and in width from 60 mm to 300 mm. The
lengths of Split Timbers range from 1.8 to 4.0 meters.

The Split Timber products are graded for strength as well as
appearance. The knot diameter ratio limits for the Special, First, and
Second basic grades are 30, 50, and 80%, respectively. The slope of
grain requirements for the Special and First grades are 1:20 and 1:12
respectively. Wane restrictions for Split Timbers are strict. No wane
is permitted on Special grade lumber unless it is marked "for edge
stripping.” The wane ratio is restricted to 20% total or 10% on each
corner under First grade provisions.

The Clear (Muii), Fine Small Knot (Jyoko), and Small Knot (Kobushi)
provisions segregate Split Timbers according to one of the special
appearance criteria on one or more surfaces. Muji prohibits knots, wane,
end splits and ring shakes. Jyoko and Kobushi restrict sound knot
diameters to 10 mm (0.4") and 20 mm (0.8"), respectively. Jyoko and
Kobushi also prohibit wane, end splits and ring shakes.

Manufacturing tolerances for Split Timbers are specified at *1.0 mm
for thickness and width while the length tolerance is -0.

(vi) Squared Timbers (Appendix III Table 6)--Squared Timbers are not

less than 75 mm in thickness or width. The lumber product size spectrum
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designated as Squared Timbers is subdivided into two categories:
Regular Squared Timbers and Flat Squared Timbers. The distinction
between Regular Squared Timbers and Regular Split Timbers relates to
cross-sectional size, and not geometry or manufactured state. Both
lumber types are sawn square lumber. The term "split'" apparently refers
to the relatively smaller cross-sectional sizes designated as Regular
Split Timbers.

Regular Squared Timbers--~Regular Squared Timbers are squared lumber

which ranges in cross-sectional size from 75 mm2 to 120 mmz. The length
range is 1.8 to 6 meters. Squared lumber with cross sections larger than
the standard dimensions specified in Appendix III Table 1 would also be
graded under the provisions for Regular Squared Timbers.

The standards for determining the basic grade of regular squared
timbers emphasize structural property indicators to a greater degree than
the standards for Regular Split Timbers. The greater emphasis is evident
for two strength influencing factors: knot diameter ratios and specific
gravity estimates. The grading standards require the measurement of two
knot diameter ratios: basic k.d.r. and grouped k.d.r. Basic k.d.r. was
defined previously. Grouped k.d.r. is defined as the sum of diameter
ratios of knots existing in a 15-cm long lumber surface. The grader must
scan to the most knot impacted 15 cm section of the piece to calculate
grouped k.d.r. and compare the result with the grade limitation. This
measurement has implications for the permitted spacing of knots, and
ultimately the strength of the piece. The k.d.r. limitations effectively
function as lead indicators of grade selection for lumber. If the

requirements are satisfied, the remaining grade provisions function to
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further justify the products for the construction end use application in
light of the overall structural and appearance-related requirements.

The measurement of average growth ring width is required for the
Special and First grades of regular squared timbers in order to estimate
the specific gravity of the piece.

In order for Regular Squared Timber to be rated Clear or Fine Small
Knot on one or more surfaces, the relevant defects gxisting more than 0.2
meters from either end of the piece must conform to the provisions. The
relevant defects existing within 0.2 meters of the ends of the piece'need
only conform to Small Knot provisions for any surface rated Clear or
Fine Small Knot. The defect limitations for the Clear, Fine Small Knot
and Small Knot provisions for Regular Squared Timbers are equivalent to
those specified for Flat Squared Timbers. Consistent with the special
grading provisions for Regular Split Timbers, wane, end splits, and ring
shakes are prohibited in all special grading provision categories for
Regular Squared Timbers. The special limitations on decay, wormholes,
and bleﬁishes are also consistent between these product categories.

The manufacturing tolerances for Split Timbers are equivalent to the
tolerances for Regular Squared Timbers.

Flat Squared Timbers--Flat Square Timbers normally range from 90 to

120 mm in thickness and from 120 to 300 mm in width. However, any lumber
product having a rectangular, non-square cross section greater than 75 mm
in thickness and width 1is also graded under the Flat Squared Timber

provisions.
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The knot diameter ratio assessment procedure for Flat Squared
Timbers requires the application of different k.d.r. limits depending
upon the zone of the piece in which a knot resides. Stricter single knot
k.d.r. limits are applied to knots existing within the center one-third
of the length of lumber relative to knots existing outside the center
zone. The assessment zone is positioned equidistant from the ends of the
piece. Grouped k.d.r., is limited in each grade specification.

The First Grade k.d.r. provisions are more complex than Special or
Second Grade provisions. The First Grade k.d.r. limitations limit the
k.d.r. of knots existing in specific zones of a cross section. The
surface and edges of a single piece are divided into 3 equal zones which
are oriented parallel to the arrises (corners) of the piece. On the
surface region of any given cross section, the k.d.r. limitation for all
knots existing within one-third of the piece width from the arrises is
stricter than the k.d.r. limitation corresponding to knots located in the
center one-third of the piece width. The same principle operates to
limit the k.d.r. of edge knots located within one-third of the thickness
from either arris to a greater extent than knots located within the
center one-third of the edge. Furthermore, the surface and edge k.d.r.
limitations are léss severe for knots existing outside the center
one-third of the length of lumber than for knots existing within the
center one~third of the length of lumber. The First Grade k.d.r.
provisions essentially subdivide a piece of lumber into 9 assessment
zones on the surfaces, and 9 zones on the edges of the piece. The
Special and Second grade k.d.r. provisions subdivide a piece into 3
assessment zones on the surfaces and edges of lumber. Figure 6

delineates the assessment zones for the JAS Flat Squared Timber grades.
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The appropriate k.d.r. limitation corresponding to a particular zone is
printed in the zonme. The intent of the JAS k.d.r. provisions is
clarified in the Figure. Flat Squared Timbers primarily serve as
horizontal members in construction applications so bending stress impact
is an important consideration. The relatively more severe k.d.r.
limitations for the center 1/3 of the length is an apparent result of
predicted higher in-service bending stresses in that region. The
detailed k.d.r. limitations of the First Grade function to place stricter
k.d.r. limits on knots located near the edges of the piece where the
expected service bending stresses are highest, and relax the k.d.r.
limits for knots located near the neutral axis of the piece.

The wane limitations for the Special Grade for Flat Squared Timbers
is slightly less strict (wane ratio 10%) than the absolute prohibition
expressed in the Special Grade of Regular Squared Timbers. The wane
limitations expressed in the First and Second grades of Flat Squared and
Regular Squared Timbers are equivalent.

Excluding k.d.r. limitations and Special Grade wane limitations
there are no major distinctions between the grading standards for
Regular Squared Timbers and Flat Squared Timbers. The standards of the
latter product category, however, do not include provisions for limiting
"chipped end." The manufacturing tolerances for Flat Squared Timbers are
equivalent to that for Split Timbers.

The Clear Fine Small Knot, and Small Knot provisions for Regular

Squared Timbers apply to the appearance grading of Flat Squared Timbers.



(vii) Marking--The N 1892 requirements for marking of graded lumber
are uniform across all lumber product categories. Individual products
are required to be marked to indicate common species name, standard grade
name, thickness, width, length, and the product manufacturer. The type
of preservative, insecticide, or kiln-drying process applied to the
product must be indicated if applicable. A bundle of lumber is required
to be marked to indicate the quantity which it is composed of in addition

to individual product marking.

c. Summary of Sawn Lumber Grading System

The Japanese Agricultural Standards for Sawn softwood lumber are
designed to standardize the quality of softwood lumber based on dual
performance requirements: structural integrity and visual exposure in
the construction configuration. The basic (standard) grades Special,
First, and Second provide the foundation for estimating the structural
performance capability of lumber. Appearance is also addressed in the
basic grade provisions. The special quality classes (Clear, Fine Small
Knot, and Small Knot) applicable to each basic grade enable the
prospective purchaser to target lumber product specifications in light of
the unique end use applications which they will serve.

The working stresses for lumber products graded to N 1892 and
derived from particular species or species groups were not determined
during the investigation for this report. The apparent lack of
well-developed working stress tables for the JAS sawn lumber grades
hinder the effectiveness for allocating softwood lumber on a specific
structural requirements basis. In this regard, the North American and

British stress grading systems have a considerable advantage.
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Table 10 is an estimation of the grades under which the traditional
Japanese lumber products would be evaluated under given their end use
requirements.

The selection of North American lumber grades to approximate the
Japanese grades is complicated by the existence of special provisions in
the JAS which modify basic grades. Selection of the North American
lumber grade series which corresponds closest to the JAS basic grade is
the first step in approximation. The special provisions in the JAS would
then be regarded as special amendments available to modify the North
American grade series in order to meet the special requirements of the
Japanese purchaser. Table 1l is a cross reference between the JAS grades
and the North American National Grading Rule (4) and Export R List Grades
(26) which are the closest correspondents to the JAS grades. The table
is organized by the JAS product categories. The cross reference is based
on the implicit and explicit intent of the JAS and North American grades
with respect to the structural and appearince requirements for lumber.
The key‘characteristics for which close correspondence between grades was
sought included knot diameter limitations, wane allowances, slope of
grain allowances and rate of growth requirements.

The utilization of domestic lumber grades to approximate foreign
country lumber standards has been practiced historically for several
reasons. Inadequate information sources relating to the details of
foreign country lumber grading systems, and low domestic firm emphasis on
foreign markets have hindered the assimilation of information on foreign
lumber standards by production and marketing personnel in the U.S. forest
products industry. Under circumstances in which foreign standard

information is prevalent, and market opportunities promising, the
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implementation of a foreign standard-oriented lumber production and
grading operation in domestic firms may have further obstacles. The
retraining of production and grading personnel is a cost burden which
must be recovered from the revenues derived from foreign market
penetration. There may be restrictions to the implementation of a
foreign grading system in a domestic mill due to the job descriptionm
specifications for unionized grading personnel.

If a producer desires to optimize the sales performance of lumber
products in a foreign market, thg export production/grading system should
be oriented to address the foreign market requirements as closely as
possible. However, the considerations discussed above will have
significant bearing on the extent to which the producer will achieve the

foreign market orientation.
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Table 1. Softwood species classification under JAS provisions.

Abbreviation
for the
species group

Abbreviation
for the
species type

Species

ST

SII

DFir-L

Hem-Tam

Hem-Fir
Amabilis Fir

S-P-F
or

Spruce
Pine-Fir

W. Cedar

Douglas-fir, western larch Japanese
black pine, Japanese red pine,
Dahuriaca larch (and other similar
species), Southern Yellow Pine

Pacific Coast Yellow cedar, Tamarack,
jack pine, Eastern hemlock, Japanese
larch, Thuja Japanese cypress, Taiwan
cypress and other similar species,
Port Orford Cedar

Western hemlock, Amabilis fir, grand
fir, Tsoga and similar species,
Mountain Hemlock, White fir

Balsam fir, lodgepole pine, Ponderosa
pine, white spruce, Engelmann spruce,
black spruce, red spruce, Coast-Sitka
spruce, Alpine fir, Japanese silver
fir, Yezo spruce, Japanese white fir,
Scotch pine, Merkusii pine, Radiata
pine and other similar species

Western redcedar, red pine, Western
white pine, Eastern White pine,
Japanese cedar, Agathis, Korean pine
and other similar species

Source: (16).



Table 2

Japanese Standards for Framing A and B Lumber (16)
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(3) ARTICLE 4. STANDARD FOR FRAMING A LUMBER 72
ARTICLE 5. STANDARD FOR FRAMING B8 LUMBER
. ic F. tandard for
T e et o
Framing A Lumber
nom Setect Grade 1 .
Knots & Holee Sound, firm encesed Unsound & Sound, firm encased Unsound &
" looee knote 4 knots looee knots
S et SR et PR | e
displacement) (Unit: mm)
{Dimensional Code) Edge Center line Edge Center line
203 13 mm 13 mm 13 mm 19 mm 19 mm 19 mm
204 19 22 19 5 3 3
On Wide 208 2 48 25 » 87 32
Fsce 208 k] 57 2 51 70 38
210 48 o7 2 ( 1] L &) 38
22 87 76 32 70 8 38
404 22 22 19 38 3 as
The sum of the sizes of all knots in any 15 cm of Same as Select

(Well spaced knots)

long.l.h of a plece must not exceed twice the size
of the largest knot permitted (Upper Table)

(Holes)

One hole or equivalent smaller per 120 linear cm

One hole or equivalent amalier per 80 linear cm

On Narrow Facel®

Oisplacement of 1/8 or less the cross section

Displacement of 1/5 or leas the cross section

annual rings

Unsound Wood (Decay) None None
7 ain Firm heart stain no more than 10% of plece Firm heart stain
Stained sapwood Stained sapwood
Waneil0) 25% or iees of the thickness and the width Same as Select
4_:% Away from ends No longer than the width of the piece Same as Select
£ | Atends None None
ol .
'.‘z‘ Away from ends No more than 1/2 the thickness of the piece Same as Select
5| £
| >
9! 3 [ At ends No longer than 60 cm Same as Select
v E
-]
2
Manufacture Not conspicuous Not conspicuous
Crook No more than 0.2% Same as Select
Bow, Cup & Twist Slight Slight
Average width of No more than 8 mm Same as Select

Slope of Grain

No more than 60 mm

No more than 100 mm

Other defects Slight Slight
Treatment with Treated with JIS 1550 Type 1, No. 1; Type 1, No. 2; JIS 1554, No. 1
Preservatives (indicated)
Dimensions Dimensional Green Dry
(Unit: mm) Code Lumber Thickness Width Lumbes
Allowable Error: 203 203G 40 (] 2030
Thickness 204 204G 40 90 2040
.. Width = 1.8 208 208G 40 143 20680
gth—0 208 il 208G 40 190 208D
) Green lumber (G), MC above 19% ; Dry iumber (D), MC below 19%
Expression 1. Name of species; species group; o8 type
(Common Name) (81, Blf) tsg-.cl-'. DFir-L)
3. _Length 4. Manutacturer, Distributor {Importer)

{9 & (10) see explanstion pages | & It
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Framing A Lumber Grade
Grade 2 Grade 3 Construction Standard Utility
Sound, firm Unsound
encased & & loose
Knols Holes Knots - Holes pith knots knots or Knots Holes Knots Holes
{tight & holes
well spaced)
Edge | Center Edge Center
line line
22 22 22 32 32 32 32 mm 19 mm 38 mm 25 mm 51 mm 2 mm
mm mm mm mm mm mm
32 St 32 44 64 44 k) 25 51 32 84 a8
48 73 s 70 95 51
64 89 L} 89 114 64
83 108 64 114 140 76
95 121 76 140 165 89
$1 51 32 64 64 64 38 25 ] 51 32 64 38
Same Same The sum of the sizes of Same Same

all knots in any 15 cm of
fength of a piece must
nol exceed twice the size
of the largest knot per-
mitted (Upper Table)

6ne hole or equivalent
smaller per 60 linear cm

One nole or equivalent
smaller per 30 linear cm

One hole or equivalent

Same as Grade 1(11)

Displacement ol 1/4 or

Slight

Not conspicuous

Same as Grade 1

5% or Iess of the thnck-
ness and the width(ly

No longer than 1.5 times
the width of the piece

No tonger than 60 cm

Same as Select

No Ionger than 90 cm (in
the case where 1/4 the
length of the piece is less
than 90 cm. no longer
than 1/4 the length of the
piece)

Usable

4

s

SO%ﬁ(;riless of the thick-
ness and the width

No longer than twice 'he
width of the piece(l!

less the cross section |

Displacement of 1/4 or

Firm heart stam
~ Gtained sapwood

25% or less of the thlck-

|__ness and the width _

No longer than the width
of the piece

No longer than 1/3 the
| length of the piece

No more than 0.5%
Not conspnqggus___ o
Same as Select

No more lhan 120 mm

1 .

—_—

None

smalier per | 90 linear cm__|

L less the cross section'i2) | le
|
| None

e

One hole or equivaient
smallar per 60 linear cm

One hole or equivalent
smalier per 30 linear cm

Displacament of 1/3 or
| less the cross section

Displacement of 1/2 or
less the Cross section

| Stioht

Not conspicuous

Same as Construction

B

35% o less of the thick-
_ness and the width

50% of ieas of the thick-
ness and the width

No fonger than 1.5 times
the width of the piece

No longer than 1/6 the
length of the piece

No longer than 60 cm

No longer than 1/3 the
length of the piece

No more than 1/2 tha

_|_thickness of the piece |

No longer than 60 cm

Samae as Construction

B )

No longer than 80 cm (in

the case where 1/4 the

length of the piece is tess

than 90 cm, no flonger

than 1/4 the length of
the piece)

Not Not conspicuous

or No. 2, and pass the tes{

_Thjpkness J_ Width
38 64
38 89
38 140
38 184

Usable N | Not conspncuous | Usable Usable
_| Same as Grade 2 No more than 0.2% | No more than 0.5% Same as Standard
#Usable ) Slight Not conspicuous Usable
e L U S
No more than 250 mm No more than 170 mm No more than 250 mm Same as Standard
Usable o Shgm o _Not conspicuous Usable o
of preservative treatment.
[ omensional || Green | ] oy
Code Lumber _Thickness Width Lumber Thickness width
210 210G 40 241 2100 38 238
212 212G 40 292 2120 38 286
404 404G 90 S0 4040 89 89

iming 8 Lumber: contains 203, 204, and 404; Total of 3 types

2. Dnmensuonal Code, letter expressing dry or green (Examples: 204G, 208D)

{(name or calling)

an 12), “3) & '14) see explanation pages | & i




Figure 1
Assessment of narrow face and spike knots
using the relative dimension ratio (16)
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A5

e AR =

75

(g) Knot for 404

A knot on all four faces of 404 follows the rule of a knot at a wide face.

(B) Knot at narrow face

A knot at a narrow face is determined by the relative dimension ratio.
The relative dimension ratio is the ratio between the area of the knot projected

at the cross section of a piece of lumber and the area of the cross section.

AR

Section of knots frgjeéied on cross section
of board

(a)

U
Ty
1
Q

(b} Knot appears on one narrow face only

NN,

- s

Assume that knot
tcfl'oe rs toward the
other ea’ge.
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(c) Knot appears on three faces

(d) Corner knot
wirhovt psth

e. Example of Relative Diameter Ratio

(15). (a) Below 1/6, Select

;
[
H
,
‘
’
’
’
’
Y

Note: When a knot is cut approximately
lengthwise at a narrow face, it should
be measured using the rule of a wide
face.

(15) See explanation on pages I and II.



(15) (b) Below 1/5, (Grade 1 and Grade 2)

Wder ¥s P

=

(c) Under 1/4 (Grade 3, Const)

Under Ja D

(d) Under 1/3 (stand)

Under 33D

(e) Under 1/2 (Util)

(15) See explanation on pages I and II.
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Figure 2
JAS inspection procedure for PF lumber imports (16)
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6 GRADING OF PLATFORM FRAMING CONSTRUCTION LUMBER
According to the Standardization of Agricultural and Forest Products
and Fair Quality Labeling Act (JAS Act) (Act 175, 1950, Amended 1970), the

process of grading of lumber according to the JAS Standard is as follows:

REGISTERED GRADING INSTITUTION

e JAS Standard # Testing Method \

Measurement MethSS)

Labeling Form and Method
Ministry of Agriculture and
Forestry Announcement (Labeling)
No. 757, August 6, 1974

Manu-} Appli- .
fac- cation for [ Sampling Determination Grading {Apply Shipping
turer Grading JAS sales
Mark )
Sampling Inspection Labeling
Ve CLabel stamp)

Method of Grading, Public Notice No. 756,
Ministry of Agriculture & Forestry,
August 6, 1974

REGISTERED GRADING INSTITUTION

This is an institution registered with the Minister of Agriculture and Forestry
to perform grading. Hokkaido Forest Products Inspection Association, an
incorporated association (Hokkaido Linsan Kensa Kai (Hoku~Lin-Ken)) covers
the district of Hokkaido, and All Japan Federation of Lumber Association, an
incorporated association (Zenkoku Mokuzai Kumiai Lengokai (Zen-Moku-len)), covers

the entire nation except Hokkaido performs the inspection.
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(1) PRACTICE OF TESTING FOR GRADING

(Labeling )

v/
@\ [

Inperted Lumber Vi

er .
2. /mforf Formation of lofs
Y
Domeshc.
manv vwrer
Applicants for inspection
(Examinee)
1. Manufacturer
2. Distributor
3. Importer
1l Form lots according to species, dimensional

code, ‘dry or green length, which are to be
graded for the same grade.

2 Label all items on each piece according to
the Labeling Standard.

3 Application for inspection to registered
grading institute.



81

Method of Grading Labeling Format for Graded Lumber
Public Notice No. 756 Public Notice No. 757
Ministry of Agriculture Ministry of Agriculture & Forestry
& Forestry August 6, 1974

August 6, 1974 (Stamping of JAS mark)

JAS Standard &7/

Public Notice No. 600 ‘$;c;

Ministry of Agriculture bad /€

& Forestry vy

July 8, 1974;’ !:!A/%

Sampling Labeling JAS Products
' Shipping &
Marketing
Grading
O (Inspection) -
TN
Registered Grading Institution Examinee
~ (Distributor)
Application
for
Inspection 1. Zen Moku Len Shipping and
# marketing
2. Hoku Lin Ken of JAS products
with JAS marks
and labeling on
individual
pieces.,
1 Samples are selected for testing and grading from each lot which has
been regrouped and labeled (Method of Grading).
2 Grade the samples according to the JAS Standard.
3 Determination of grade of each lot according to whether the samples

meet the specifications of the JAS Standard (Method of Grading).

4 Stamping of JAS mark on each piece in a lot which passes the JAS
Standard (Labeling Format for Grading of Lumber).



Figure 3
Revision of JAS inspection procedures for foreign manufacturers

82



Outlines of Revised Law

A) JAS Appravel snd Approval System
for Forsign Manulacturers

1] Qpptonl for grading organ
A gavernmental organ or a grading
organ registered with the government,
under the appsoval of the Minister of
Agriculture, Forestry & Fisheries, can
let foreign wood manufacturers to
grade agricuitural & forestty commo-
dities or to indicate graded resuit in
order to enforce JAS grading without
difficulty. ‘ ‘
2) Approvel of foreign manufacturers
Those manufacturers of wood pro-
ducts who are approved by the Mini-
stes of Agriculture, Forestry & Fishe-
ries can indicate grading in advance
on products before products are graded.

B) Approvel snd Cancslistion of App-
rovel for Foreign Manufacturers

1) In the case when foreign manufac.
turers, who are approved or Qualified by

the Ministes 6( Agriculture, Forestry '

& Fisheries, does not comply s request.:
by the Minister for improvement, res -

port and inspection on grading;
. "'2) Or in the-case when manufacty-,

_Srers indicated grading without having

s permission for grading;

3) Or in the case when manufactu-
rers sold products in Japanese domes-
tic markets as if they are graded pro-
ducts despite of ungraded ones. '

In such cases, approval or qualis-
flcation of the manufacturers shall be
deprived.

C) Prohibitstion of Delivery of Unque- .

lified Graded Products {importsd Agric
cultural Commodities)

In domestic sales of graded pro-
ducts indicated by approved or approv-
ed foreign manufactuters, importers
of agticultural & forestry commodities
are not allowed to indicate any other
graded mark of misleading mark than
those marks indicated by the approved
manufacturers. : .
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Appendix II

Selected Provision from Notification No.

1841 (18)
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Table 1
Measurement techniques for determining volume
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Art. 7 (Length of buxc Xurnber)

Art.

The length of basic lu-bor ohall bo tho .horto.t distance bozveen

the tvo cut faces. Hovever, vhen the .bovo dtotunco tneludos [

[

small end p.rt {less than ) ca for the .hortoot dx.notor) or vhen

it ineludo. s protrusion or a hole, tho part of the face includod

is not counted in the megsurement. ' "

' - S

8 (Unit disensions for basic lumber)

8.1 The unit dimensions for measuring the diameter of logs °ﬂ the
vidth and thickness of rewgh hewn timber shall be 1_ellf?r‘
ssell lumber other basie lumber shall be 2 ea. Pr.c}ion’ of

the shove units shall be disregarded.

10.2 Rough hewn squares o

1
Tx ¥Wx Lx 16,000
vhere T is the thicknesas in.cu vhole numbers.

¥ is the vidth im cm wvhole numbers.

L is the length in cm whole numbers.
The volume of the basic lumber shall be in cubic meters (nj),
any fractions under the 3 places belov the decimsl point shall
be treated by discarding 4 and under, and adding 5 and over as
1 to the third place. Howvever, vhen the volume is less than
three places belov the decimal point, the fraction at the fifth
place shall be treated by discarding 4 and under, and adding 3

and over as 1 to the fourth place.
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Table 2
Defect measurement techniques of Notification 1841
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Table 3
Grade provisions of Notification No. 1841
for small, medium, and large basic coniferous lumber

90



91

“poysIY
esoyy Burpeaoxe 8423jaq

- *883] 0 ¢o( spudg

‘8891 J0 «0Y JO puey asug

spuag

°T PUT | SesS¥[) 0] PIIST(
esoy3 Butpeaoxe s3dejaq

‘wd Q] ueyy ssoy
*91p 3s28uog -sedw}
-Ins ( JI3A0 uo sjouy ()

*A{uo
sedv uns 7 uo sjouy (1)

*Sutaol1oj ey3 jJo suo 1893
3% 03 Burumiojuos zequmq

‘Wl ¢

usyy) ss89y °wIp j3sefuey

Y3TA sedvjans Sug
~20quy210u 7z uo syouy ()

*sedvjans ¢
38%ay 4% uo sjomy of (1)

-Buiaoy (0] o3 JO eUO 38WI]
3% 03 Juimiojuod Zequry]

(*poput2ead aav
29j0wsTp 3638uoy utr esmey
30 md [ jo esoyql) sjouy

¢

T
spess

(pepnyoead

Jaquny 218¥q wNIPeY Z2°21

4 . 1
ST pro sawef ¢ Jaao ssexdf> essuwdep woxy 2aqum)
QATSRIIXD SATSS00X9 30U 10430
9¥LZ I3a0 %62 Uvyy seay spuag
z ssv ()’ 1 ss%)) 832939q

(papnyoead oxv

8881 10 WO g Jo SYIPIA Y3TA seaenbs umey 10 8897 10 WO g JO sIIweIp YITA sBoy) Jaqumy dyswq ((vEg (°Z1

:ButAO((0} oY} 0} WIOJuOD [I¥YS 8961} SNOIVITUCD JO IIqunY dIsvg

(59017 SnoIoyTU0D WOl JSqun] J18eq IoJ EPIVPUMG) ZI IV




92

"pajsIy

asoyy Surpaadxa syoajag JAUEE30Xa JON s 8303J0p 104yy0
*saouy)
*8adej ~InE 13Yyj}0 UO $83] JO g
*pays1y -Jns 13430 UOC §S3Y 0 QY *sj0uy sayeys
asoy) Jurpaadxa sy23jag|-sadejans saxj-jouy uo auoy ANOY3TA £398JINS UO JUON dad ed9j3ans 1woyyIe,
‘payst 309
ssoyy Burpaasxa nMuwurM *€831 10 Ho( §381x3 auopN uons=“ *sao[joq J0 ssjoy lelog
*papnidaad o3¢ spue eyy
19 g2 uvyy ssey S$1 puw
‘paysIy aydiys s3s1x8 auoy adejans
asoyy Surpasoxa $309J3( pu® sodujans 2 A(uo ug : Zaqum] ur S38TXS WYY j0Y
=3%ajap ayy 3% adey Hoy oy ("pa3vo0Y ST 303j9p
§40351qQ J2quad ayy ydnoayy ayy aaaga 23wy Joy ayy
aux{ ® uaya A{uo adejins JO SnIpeX [vuUIAIN3 Y}
auo uo 3stxa [rvys dug Jo Q1/6 Jo SnIpe: ¥ yjIa
*pa3sTy| ~a3a0. 3¥y3 asoy) ‘laramop a[oIId ¥ JO apISINO Y} uo
#soyy Burpaasoxas §923j3g *$83] 10 Of *ssa] 20 01| pajud0y asoyl) seywys dn)
“(4IpTA Y3
satenbs umay 103) 11ds
3y3 4% aowj ayjy jo iajauw
-e1p Boy ayy jo ¢/1 uvqy
paysty 1adaap aq jou [rvys s3Iyds -
asoy) Burpaaosxs s}12ajaq *8$ay J0 40 *s£5a] 10 201 sy1avay asooy puv sytiyds

¢

831293 8(Q
apuan




93

*5181X2
detaeao ayy aiaga uorloas
a3} £99381q Jajuad ayy
ySnoayy auty ® uaya Aquo
208JIN8 2u0 UO }8IXd [[VYS
deyisao juy) 280y} ‘I1aaanoj
*S$83] 10 90(

*ss8l 10 307

*SS$31 10 %01

(*pepnydaad aq [ywys sysyxs

3130J0p #Yy S18QA UOT}IeS

Jot ey3 jo snipwa (vuin

-X® 8q3 Jo 01/6 3O snipwa @

YITA 812219 ¥ JO SpISInNO a3
uo pajwoy esoyl) sexeys dnp

s1ppead pig 09 dn 203 ‘paysiy
esoy} Burp~eoxa s333j3Q

*SSa] I0 9op

(*ssau

-{o1Y} ayy jo ¢/1 sazenbs
unay 30J)) 311ds ay3 e adey
301 ay} 10 12qawerp Boy ay
Jo ¢/1 ueyy 1adaap aq jou
Tteys sytidg  ssay 2o yor

(°sseu

-¥oTY3} Y3} jJo (/1 seawnbs
ussy 103) 3t1ds ayj 3w 23wy
sy} Jo 13jsuwerp Boy ey

Jo ¢/1 ueyy zadasap eq 30u
1ieys s311ds  -ssa1 I0 %Ot

sjavay asoo] pue sitids

spead pic o0y dn 10j ‘paysty
esoy} Burp=-23xe s323)3Q

(°ssa1 10 ¢0O¢
‘ssa1dL> asouedwp 10))

SSa1 10 g0z “‘9q 11%ys spuag

(°ssa1 10 902
‘ssaid Lo asauedep ioj)

$88] 10 9p1 ‘puaq (1) up

(°ssa1 20 ¢0O1
‘ss91dL> esauvuvp 10)

€531 10 %G ‘puaq (1) up

spueg

“(wa ¢
usy} szow jou ssexdhd
ssaundep i10)) I8jswnyp
3898uo0y uy ssay J0 wd
01 Sjouy urewluod §a3de\}
-ans ¢ 30 2 A{uo sjouy
utujuod SIdBJINS p (¢

* (@5 o1 usyy alow jou
ss2ad£> asauvdep 303) wo
¢1 uwy; alow jo0u 130w
=w1p 3saduor 531 yiIaA
sj30uy Uuywu0d sadejans p (2

(°syouy =_¢o=°uAAuou-u
~-an8 ¢ 1upad Issuwdep
103) sadwjans ¢ 10 7 (1

sButaoytol sy
Jo auo o3 Bulwiojuod Isoyl

*(s9dv)ins

2 Auw
10J) €30uy utejuocd [[eYs
A1uo saswvjans quadelpe 2

*sjouy Jo 8a1] aq TI®yE
8328JINS (() 231y} 18a0

(~pepnyasad
s1% z9joumtp 3safuo] eyy 103
s$Se] Jo wd (Y awoyl) sjeuy

(“pepni>
~o2d saw Jaj2merp 3saBuoy a3
03 Ssey 10 wd 1 esoql) sjouy

*peIn T

spvap pag

apvap puz

spuiy s}

83908)3q
opuap

(P10 s1wak 041 Iaa0 ssa1dfd ssousdup szys wnypaw Surpnyour)

Zequny d189q o%Ys o3iw] (-ry




94

capead yjy sepnioasd syyy ‘esency

capeid 1 papsaf-unop &q

1194s 20289p ur arqissturad wnWIXEW 3Yyj 07 3IKO[I S 308JaP YOI Pu¥ $35aj8p JO SPULN § JIA0 YIfA ssey]

*opwad suo dn poddays aq [reys apead sy zapun sepead

‘mmmiaim ® 318 pu® #31Fap apeid puz AOYIQ 10 8359J3P JIYI0 PUY ‘SAOITOY JO 83021 ‘spusq jo 8a1; esoyyl

(2)

(1) tsejoyn

) *apwald
( PIC 0y dn pers1y ssilep ayy
Puspassxas s32aJ8p YI1A asoyy

*oATISS9IXD JON

s

“Fite Loy

835030p 10910

, P3¢ 03 dn parsyy saalap Yy

(Y}
~-In8 I0430 Uo SF3[ JO ¥(T

*sedwy
~ans Isy3o U0 SSOY J0 %0f

Pui1pesdxs €3333a3p YA ssoyl *sse] 10 %0¢ | ‘sedowgins seag-qowy uo suoy | ‘sednzans esxj~youy ue euoy *soywy) dnd eswjans ywsyqae,
.
»
> apwid pic o3 dn 303 ‘peysig . N r ‘saoytoy puv
ssoyy Huzipasoxs sy333j)3q ses1 o %06 seal 20 g0( SUON [UOFIINT lgeron sesog ‘(pepnro
¢ =o3d oq tteqs spus
i oq) Wes) ssag 20
. gOT pue Boy oqy Jo
P . 0103 ogy ut paywoey
¢apead pac oy dn 103 ‘payeyl 1yd1ys 3 puv .
_ os Sutpesdxe 8392 Wi A{uo sowjins suo uo S3SIX egog [#3%}4ng essoqy visavs ‘poen
oq} Suup 128590 1 3 eyxg -1 ‘poeasiina) Yoy
.
r 8358589
spszn [y PpvIH pIg apwin puz opeip st
. opeap




Appendix III

Selected Provisions from JAS N 1892 (19)
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Table 1

N 1892 standard dimensions of Japanese softwood lumber
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Table 2
N 1892 measurement methods for lumber
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Table 3
N 1892 defect measurement techniques
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Table 4
N 1892 grading for boards and planks
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Table 5
N 1892 grading for split timbers
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Table 6
N 1892 grading for squared timbers
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