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Sugi (Japanese cedar) Akamatsu (Japanese red pine) Douglas fir
d 105 120 180 210 240 d 105 210 d 240 270 300
n 81 130 60 106 n 34 n
Av 50.6 45.0 344 362 Av 59.5 Av
Ist grade cvg 128 170 244 210 |sterade cvg g~ [sterade cvg -7
5%LL 37.8 304 19.8 226 5%LL 449 5% LL
n 716 440 63 168 216 n 30 46 n 87 28 54
Av 474 428 365 31.6 357 Av 58.6 453 Av, 394 463 402
2nd grade cvg 167 222 144 215 200 ‘rderade cvg 211 233 Cnderade cvg 267 16.7 24.0
5%LL 327 263 279 203 25.4 5%LL 31.6 248 5%LL 23.1 30.7 22.1
n 286 147 28 82 43 n 47 43 n
31d grade Avg 473 425 343 325 3238 31d grade Avg  43.6 368 31d grade Avg S
cv 19.6 18.5 15.1 269 229 cv 31.7 30.0 6%
5%LL 308 27.0 255 19.6 188 5%LL 233 17.6 5% LL
Machine grading
Sugi (Japanese cedar) Akamatsu (Japanese red pine) Douglas fir
d 30 45 60 90 105 120 180 210 240 270 d 105 120 210 240 d 240 300
n 84 34 1140 271 55 140 124 28 n 34 47 n 46 28
pso Ave 449 387 368 346 336 266 261 245 . Ave 341 265 . Avg 365 383
6% 20.4 195 164 165 146 159 160 15.0 cv 25.8 23.7 cv 16.5 21.1
5%LL 312 26.8 267 242 252 194 181 17.1 5%LL 19.8 16.5 5%LL 279 22.0
n 104 28 57 45 1582 611 143 252 315 n 84 43 40 n 46 29
g0 Ave 500 501 47.1 465 425 403 379 311 317 o Avg 399 326 333 o0 Avg 447 441
cv 158 205 13.0 144 150 140 154 172 18.0 6% 24.6 243 217 cv 17.5 168
5%LL 374 319 35.6 347 31.9 30.0 285 213 21.1 5%LL 26.5 19.0 18.5 5%LL 339 303
n 72 956 410 74 98 244 n 82 42 48
poo Ave 604 495 462 422 380 385 .o Avg 497 500 413
cv 10.9 129 129 140 154 156 cv 223 192 217
5%LL 48.0 38.7 363 31.9 26.6 283 5%LL 30.6 344 25.7
n 195 93 42 n 42 37
Eil0 Ave . 557519 469 Lo Avg 605 493
cv 113 14.8 125 6% 18.7 155
5% LL 450 375 344 5%LL 412 33.1

d = specimen depth (mm); 7 = number of specimens; Avg = average (N/mm’); CV = coefficient of variation (%); 5% LL = 5% lower limit (N/mm?).
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Relationship between specimen depth and average of bending strength by species and grades.
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d = specimen depth (mm); k, = size adjustment factor;
sg = size effect parameter for constant span/specimen
depth.
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Influence of the size effect parameter on the bending strength of lumber
(Part 2)
Examination by the visual grading classification

Hirofumi IDO"", Hideo KATO" and Hirofumi NAGAO"

Abstract

By extending the previous investigation of the machine grading classification, this study examined the visual
grading classification to determine the size effect parameter for the size adjustment factor used to reduce the
design bending strength in the Japanese agricultural standard for sawn lumber (JAS 1083). First, by examining the
relationship between the specimen depth and bending strength of various species and grades, including the machine
grading classification, it was deemed realistic to adopt at present a single value for the size effect parameter for
all species and grades, rather not by species and grades. Then, after comparing the size adjustment factor for the
design strength for the visual grades with a 5% lower limit/design strength, it was considered logical to assume the
same value for the size effect parameter of the visual grading classification as to be 0.4-0.5 that obtained from the
machine grading classification. However, some problems persist, and the values of the size effect parameters need
to be reexamined after accumulating bending strength data obtained from the large-diameter lumber, which will
increase in the future.

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