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Frequency distribution of E grade of
sugi (Japanese cedar) according to the
Japanese Agricultural Standard (JAS)
for sawn timber.

Symbol: n, number of specimens.

Table 1. MWV d, A8 L, L/d DB
Classes of the specimen depth (d), span (L), and span/specimen depth ratio (L/d).
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U CHA MBI IS U Tz R R (IR S 5 72
B O IEIRRE R D BGET 21T - Tz

Thbb, ¥9. FREXDT DT Y2 IF
B TokER15%, KRR E S T OfHICHHEE L. EN
384 D5k VTS IRIZ 2 3 /K38 15% ., KRt faf &
SGMETOMANPFE Lz, FWVT, Mewnk, 28/
MEWHN—EDGA DO ENRINNT A— 2 22
BT, RO ARGz RD Iz, TN T mE
O RIRAE & FLHESRE D LE (5% Rl FEHERIE) & 7%
IS NPT A A R i 2P G i O

BAARMNICIZ X3 (D 8) R KD AF T HT Y,

Specimen depth d (mm) Span L (mm) L/d

Class mark Class interval Class mark Class interval Class mark Class interval
15 0-22.5 270 0-405 3 0-4.5
30 22.5-37.5 540 405-675 6 4.5-75
45 37.5-52.5 810 675-945 9 7.5-10.5
60 52.5-67.5 1080 945-1215 12 10.5-13.5
75 67.5-82.5 1350 1215-1485 15 13.5-16.5
90 82.5-97.5 1620 1485-1755 18 16.5-19.5
105 97.5-112.5 1890 1755-2025 21 19.5-22.5
120 112.5-127.5 2160 2025-2295 24 22.5-255
135 127.5-142.5 2430 2295-2565 27 25.5-28.5
150 142.5-165 2700 2565-2970 30 28.5-31.5
180 165-195 3240 2970-3510 33 31.5-345
210 195-225 3780 3510-4050 36 34.5-37.5
240 225-255 4320 4050-4590 39 37.5-40.5
270 255-285 4860 4590-5130 42 40.5-43.5
300 285-315 5400 5130-5670 45 43.5-46.5
330 315-345 5940 5670-6210 48 46.5-55.5
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Fig. 2. AF E70 IZEF B8V d, A\ L, Ld DFEEEUMi
Frequency of the specimen depth (d), span (L), and span/specimen depth (L/d) of E70 grade sugi (Japanese cedar).

Symbol: n, number of specimens.
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E5S (2014) O L/A=181CHF 5 5x=025~035 L&
Wd—H Lz, £/, ASTM D1990 7% £ Tld 54 & 51
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Fig.3. AF E70ICHIT 5, a) BV d B EDLED Ay L ENFiEEE L OBIER. b) L B—EDHED 4 Ly

SRIE L DBIR. ) Ld h—EDBED d LR & OBk

a) Relationship between the span, L, and bending strength, MOR, with the constant specimen depth, d, b)
relationship between d and MOR with constant L, and c) relationship between d and MOR with constant L/d, of
the E70 grade sugi (Japanese cedar).

Symbol: n, number of specimens.

Table 2. A%, ASTM D1990, EN 384, SCHROD JILEShAI8T X—%
Size effect parameters from this study, ASTM D1990, EN 384, and from the literature.

Length effect with
constant depth, s

Depth effect with
constant length, s 4

Depth and length effect
with constant L /d, sy

Sugi E70 (this study) 0.153 (d = 120) 0.227 (L =2700) 0.285 (L/d = 18)

ASTM D1990 0.14 0.29 043 (L/d =17)
EN 384 0.20 (L/d = 18)
Barrett and Fewell (1990) 0.17 0.23 0.4
Madsen (1992) 0.2 0 0.2
Eﬂ;’g;’k and Colling 0.15 0.15 0.3
Bury (1981) 0.4
Fewell and Curry (1983) 0.39
Barrett and Griffin (1989) 0.46
Johnson et al. (1989) 0.4

Symbols: d, specimen depth; L, span.

Note: The test conditions are shown in parentheses.
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Influence of the size effect parameter on the
bending strength of lumber

Hirofumi IDO ')*, Hideo KATO " and Hirofumi NAGAO "

Abstract

The purpose of this study was to determine the size effect parameter for the design strength that corresponds to
the Japanese Agricultural Standard for lumber. This was performed using an existing database that contains lumber
strength properties. Initially, each size effect parameter for the constant span, specimen depth, and span/specimen
depth ratio of the E70 grade sugi (Japanese cedar) was obtained using its bending strength, and each size effect
parameter was confirmed to agree with the values reported in previous studies. Then, the size effect factor was
considered with an objective to reduce the design strength based on the specimen depth. The bending strengths of
sugi, akamatsu (Japanese red pine), and Douglas fir were adjusted to the values under the standard loading conditions
using an existing adjustment formula. In addition, the 5% lower limit of the bending strength was obtained for each
species, grade, and specimen depth. The ratio of the 5% lower limit of bending strength and the design strength
corresponding to the Japanese Agricultural Standard for lumber (5% lower limit/design strength) was calculated
and compared with the size adjustment factor for the standard specimen depth of 150 mm. Thus, under the standard
loading conditions, it was inferred that the value of the size effect parameter for the size adjustment factor was
approximately 0.4-0.5.

Key words: size effect parameter, size adjustment factor, bending strength, lumber, database
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