PEALMR R B2 4R 2022,37(2) : 216-222
Journal of Northwest Forestry University

doi:10. 3969/j. issn. 1001-7461. 2022. 02. 30

BEAMNFERALTEERERR

FOLE KL WEM S B RER AL, B,
B,

(1A ROl R BPERL Y 5 TR A B TLI8 B AT 21003752, 470 Tl O HoR 2 B A 50 TAR 2 B . YLIR M 225127)

T E. APk T AR AMH AR AL, A TR SAR TR G KB A 3 e 25 WA h,
HAEALEANEEZFRABAEATRERMTIREG 0, BT XBEARNITE A~5 FELHHETH
ﬁm’aﬁéﬂ%wmx#m »Wx:bu;; RERE REBREEZTRARFEX . AB(REH T F0”)
S M R A, K R Ui AR AT, R A ORI & A A 16. 3 MPa, 4t
FLA TR, z&iﬂ%&ﬁ 3HP I AR RRE T AR ki R E
BIRE B Z A R I R LA A 3. 60 MPa, 3 3R B TIE L 3R , s IR X A R @ 8d
T T B E AR T RS 5 5 4 33.8 MPa #= 8. 3 GPa, L5 a8 3F 3 T 8B s 3K,
AR ZEA RN R LG ERRIR, TUAHNTHEAEREN IR HIMAER (2
MEERGAEFRRTZARL, AEZTTHETAREERNR Y EH,
KXW EASRERE R RE; RTBE; REBRRES
FE S ESS781. 21 XERARAERRD A MXEHS:1001-7461(2022)02-0216-07

Mechanical Properties and Strength Design Value of Bamboo Scrimber
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Abstract: Bamboo timber is a fast growing and renewable material with superior performance. It can im-
prove long-term carbon sequestration capacity and increase economic added value when it is used in the
construction field. The construction industry urgently needs to find out renewable resources to reduce the
negative impact on the environment. This paper experimentally studied the tensile strength, shear
strength, flexural strength,flexural elastic modulus and failure mode of the bamboo scrimber made from 4-
to 5-year-old bamboo timber from Zhejiang Province. The design values were analyzed with the reference of
"Wood Structure Design Manual" and compared with common building materials. The design value of the
tensile strength along the grain was 16. 3 MPa,and the tensile failure was brittle failure. There were three
failure modes:tensile fiber breakage, zigzag interface shear failure,fiber breakage and interface shear fail-
ure. The design value of the shear strength along the grain was 3. 69 MPa, the shear failure was brittle fail-
ure,and the failure mode was the shear failure of the fiber interface. The design values of the flexural
strength along the grain and the elastic modulus of the flexural strength along the grain were 33. 8 MPa

and 8. 3 GPa,respectively. The flexural failure was plastic failure,and the failure mode was that the tensile
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fiber was broken first, and the compressive fiber was then crushed. It was suggested that the bamboo

scrimber could be used as the main stress-bearing material of the building structure,but the safety factor of

compression and shear must be appropriately increased. When it is used as a bending member, the deflec-

tion control is more accurate.
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Fig. 1 Tensile strength test sample along the grain(mm)
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Fig. 2 Shear strength test along the grain
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Fig. 3 Bending strength test
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Fig.4 Bending elastic modulus detection
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Fig.5 Tensile strength test along the grain
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Fig. 7 Bamboo fiber break
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Fig. 8 Shear failure of serrated interface
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Fig. 9 Fiber breakage and interface shear occurred simultaneously
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Table 1  Tensile strength test value of bamboo scrimber

along the grain
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Fig. 10 Interface shear failure
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Table 2 Shear strength test value of bamboo scrimber

along the grain
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Table 3 Flexural strength test value of bamboo scrimber
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Fig. 11 The fiber is first broken and then crushed and destroyed
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Table 4 Flexural elastic modulus test value of bamboo scrimber
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Table 5 Comparison of along-grain performance betweenbamboo scrimber and common building materials
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