A0k 1M VY EASE SN 2026 451 H
Vol.40 No.l Chinese Journal of Wood Science and Technology January 2026

DOI:10.12326/j.2096-9694.2025079

AR A B ARIRSL AR R T

KEF, KEE, 4 K, £EF
Crp [ pRAME R 22 AL BE AR TR 7R, dbat 100091)

WE: SRR EAREN—FHEIREKT S, BLKEFGHF KR T4 A E AR
BEA7 2088 RE, BERTREN ) FRENR MR Z R AT . FRLHER R BT R
Fod KB BMAEN R TAARMS, WXL IRE, RASKES)FOMREE D
f, FETRPB/ELAZR TR AR, BREAY, MARBORFATERETR, SHRR#HRETAKRGR
BREBENRORTHAE . THERERTHAEZHk KTARBBRRTHLE Rk, LAEHERE T MMZH
Py ZEMIEK, 5 Hl#HAKXF KXk, =0.056 +0.046P, . k,=0.038 + 0.053P, AR4E % 45K & Fo @ AR R T2
BEREES, RELSFHBHREARTIERE R B RAANYEE R T R IZRERESTH T &
XEBIR: HERHAREAKR; RPHE; MR, RPB#EE; KRR, THEKE

PR K5 S792.11; S781.2 SHRATIRAD: A LEHF: 2096-9694 (2026) 01-0051-06

Study on Size Effect on Tensile Strength Parallel to Grain of
High-Performance Poplar Wood Scrimber
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Abstract: High-performance wood scrimber, as a novel engineered wood product, exhibits significant
potential for applications in construction due to its excellent mechanical properties and dimensional
stability. However, the size effect on its mechanical strength remains understudied. This study focused on
high-performance poplar wood scrimber, preparing specimens with varying cross-sectional areas and
tensile lengths to test their tensile strength parallel to grain. The strength percentiles were analyzed using
a lognormal distribution, and size effect coefficients were determined based on the weakest link theory.
Results indicated that the tensile strength of high-performance poplar wood scrimber exhibited a
significant size effect with changes in cross-sectional area and tensile length. The size effect coefficient of
tensile length (k,) was greater than that of cross-sectional area (k,), and both increase linearly with the
strength percentile (P), satisfying the relationships k, = 0.056 + 0.046P,and k, = 0.038 + 0.053P, .
Based on the differences in size effect coefficients of tensile length and cross-sectional area, a method for
calculating reduction factor of tensile strength was proposed, taking into account the size variations in

both tensile length and cross-sectional area of high-performance poplar wood scrimber.
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Tab.1 Specimen size and number of high-performance

poplar wood scrimber

TERED  BEER  RRKEL WIEEKLY

A5 m m m m A
Al 135 20 600 1900 20
A2 80 20 600 1900 20
A3 40 20 600 1900 20
A4 20 20 600 1900 20
AS 10 20 600 1900 20
A6 40 20 900 1900 20
A7 40 20 300 1900 20
A8 40 20 150 1900 20
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Fig.1 Tensile specimens, testing equipment and loading schematic diagram of
high-performance poplar wood scrimber
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Tab.2 Tensile strength of high-performance poplar wood

scrimber in different sizes
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A3 800 600 727 108 4281 0.101 19
A4 400 600 798 146 4370 0.141 18
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A6 800 900 713 9.8 4263 0.097 15
A7 800 300 788 11.4 4360 0.113 16
A8 800 150 817 126 4395 0.123 16
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Fig.2 Logarithmic relationship fitting curves between
strength at different percentiles and specimen volume
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Fig.3 Relationship between percentiles of tensile strength
and volume effect coefficient
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Fig.4 Relationship between percentiles of tensile strength

and tensile length effect coefficient
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Fig.5 Relationship between percentiles of tensile strength
and cross-sectional area effect coefficient

JIRERNH A8 L], R AR EAAR
BB AL i 2 AR T AR RS RN Rk, 5 AL
P, 2 [BEEAIZNE SR (10D,

k, = 0.038 + 0.053P, (10)

e T B A A A I T AR RS O R A R
A 5 BB, Py 5 B A T AR R ST RO R
BE E AL B N 2 ETHE
224 AFRSFENRBW R ZhKE RS
RN Bk, P HIME N 0.078 7, BRIETFR R ~F RN &
ok, FIIMER0.064 7, TAARF RS0 R 5k, F
YIMERN0.067 5, Tk, Mk, 2 18] B AR 4 B
BRSO R B AR, AR R £, ok
TR P e AR B A ) RS RN R AL

XA P h R | i, ZRKER
PR R HOR T AT AR ST RO R 8. — 7t
R ST AV K= A SN B 1 AN iy 7 N1 R YA i
DX o 0P Af s 2 — 07 T U0 BH 7 52 K 88 A A T AR 4
JEE, m M REM AR AR AR 2 b R LA B
ANFE. EEETHEL T, &I,
F—BITRBNT, wER A B A AL R IT, B
N BT, WA SRR e K
FET ), B — B AL, MR ST EDBER
SR A N AN B %4 N = T 20 AN
IV
23 PrhrEEE TR AR

i R SF RN AR e 2 i, (T SEie =
WA, LSRR R SR AE SR BT, AT 4 5K R~
PR SR E . RItL, A 78 D2 hn RS s/ i) A8 40
WAFVE S, KSE A 1 o 5 AT DAAR 48 2 20
(4 T X T LAEME, 8RS 5 8EN
oo AR R AL SRR AR, RIUEARTE L& 45 1 (B 3~
5), 4rHIHL0.041. 0.047 F10.058 1E A E AL, 1A
TR 52 4 K B I RS 208 R . 513 P bz i
FEPT IR E S RAF A (R R RS R AE R
~f, BT R, ARAR A2 R K R S AS A HE A
SFRAFAER S 2t B &, 6 s .

Bl 6 o, LR B I8 5 B 52 R 1 K
B 93 /0N B R, AR T AR K B e 1. A,
BEE R LU K, Brhnsm FE 4 R EGE T 52
E o 5 R8BI BB o8 B AT ek 2 K e AR T AR R 2 K
FERA 22 5, A PALHE EAR B B — 5 b5,
20 ) 25 RE Ak T AR R A2 i K FE I b . 2R FiX
PANEFE SR bR, TR A K 2 K 5 P REE
PR E TR RO E AR 1D,



56 AMt R EEA

40

0 1000 2000 3000 4000 5000
RTfe

Elo #hiaEimmABSRTHHERNXR
Fig.6 Relationship between the tensile strength reduction
factor and the size ratio
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