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Table 1 Observed values and caculated values from regression of fiber
contents between different levels of bamboo joints dm?.m-?
¥ OBIER R2R HIR BIBR HMSER #He R B1R He R %HoR #1022 %Mg
g4
& (x=5) (x=15) (x=25) (x=35) (x=45) (x=55) (x=65) (x=75) (x=85) [x=95) REE
2 59.6 39.0 29.2 22.4 17.5 14.3 12.4 11.1 10.0 8.7 223.7
58.2 38.8 29.8 23.9 19.5 16.0 13.0 10.5 8.3 6.3 224.3
e 68.1 46.0 34.9 27.4 21.9 17.6 15.1 13.1 11.9 9.4 265.4
67.6 45.4 35.0 28.2 23.2 19.1 15.7 12.9 10.3 8.1 265.5
10 67.9 46.6 35.7 29.3 21.9 17.2 15.0 13.8 12.9 9.0 269.3
67.9 45.7 35.4 28.6 23.5 19.5 16.1 13.2 10.7 8.4 269.0
14 74.4 51.0 39.6 31.5 24.8 20.1 17.2 15.0 13.0 9.4 296.8
74.7 50.3 38.9 31.5 25.9 21.4 17.7 14.6 11.8 9.3 296.1
18 74.3 51.5 41.2 31.5 25.5 20.1 16.7 14.6 13.4 9.6 298.4
75.1 50.6 39.2 31.7 26.1 21.6 17.9 14.7 11.9 9.4 298.2
22 77.5 54.7 42.7 34.1 27.4 23.5 19.5 17.6 14.4 10.3 321.7
78.5 53.4 41.7 34.0 28.3 23.7 19.9 16.6 13.8 11.2 321.1
28 78.5 8.7 46.7 38.4 31.5 27.6 22.7 21.2 16.8 10.3 352.4
81.4 56.4 44.8 37.2 31.4 26.9 23.1 19.8 17.0 14.4 352.4
30 82.9 62.6 50.4 41.6 34.4 28.1 23.7 21.0 18.9 9. 373.2
86.8 60.0 47.6 39.4 33.4 28.4 24.3 20.8 17.8 15 373.3
34 81.5 61.8 49.9 40.1 35.1 1.0 26.6 22.4 20.2 11.3 379.9
84.7 59.4 47.7 39.9 34.1 29.5 25.7 22.4 19.5 16.9 379.8
By ZBPETFHLBEAARNBSERBTHERTNE, THIEEMNMREH
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Table 2 The regression models and paramcters of fiber contenta
between different levels of bamboo joints
K IS B T Se o* R?

2 §=36.49—40.53lgx 20 .87 1.6152 0.9913

[ y=100.08—46.52lgx 9.85 1.1096 0.9968

10 ¥=100.43 - 46.511gx 16.01 1.4147 0.9948

14 ¥=110.39-51.11lgx 5.83 0.8537 0.9984

18 y=111.04-51.371gx 8.84 1.0512 0.9977

22 §=115.25—52.591gx 5.28 0.8124 0.9987

26 ¥=118.03-52.38lgx 36.82 2.1453 0.986 9

30 y=126.01-56.11lgx 66.75 2.8886 0.9854¢

34 y=127.77-53.01lgx 56.79 2.6643 0.9859

®y Se=Z(yi-y0)? o*= %zz(yry?)’»

R3=1- g!ﬁ;@)ﬁ_
2yt - ny?
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Fig. 1 The fibcr contents of bamboo trunk mechanical tissue between

different levels of bamboo joints

2 EMMBENERRANER

BAFEASTRATERMGLEELHE 1 B 2 BRI MR - I AR E R
BHBEMSE, RHEFER BRAWN, HFH RS FNEE 1~ 3 BRIy KE
YR, B GRARSER, S500REE. IHEP LR B, 0T B LT
FERE R VIS, 3R B . R WER IR RIIBAS S kI B L
B,
MAFF G AT PR BLRAE> HBR. R/MIIZR KRR B FF R R A BB YA 1K
BBETH LR WS, BUF Py 5 R BT i B A R R 4 A B e,



24 Wil k¥ R E#R 13%

BTN R84 4. BT MR B BB TR S
B 2 fiR. KAl oy EAE sy,
HEE AN A DA EREEEN,
ELBAERTIEESRE. HHEAEH
MR AR BRE APRCL ZE M
A1) WasE R s Bt pB Rl 4 LA
Rl PRI HERE R E N % B i R
Wo YIttREYE, SHITEEIh Sk
Z RS AR AT RS .
REFEM PR Ry By, RRHH
BN Oimans R PIRRERR N Eo,y
WRGHIRED Onvanes WAL E AR W LT
BEHMEHERE R NE, RBRBELBEN -
Oormaxs AHTETHER SV, Hbg4m b B2 LAMERNDFEINER

BB Vi, Eﬂijg Vo (BIESEN M & 7= Fig. 2 Bamboo micromechanics analysis
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£3 TRAHSEHSTENHNREMEHBRZBRANEE
Table 3 The elastic reactance modulus and maximum tensile strength of

air-dried bamboo at different component contents

g % X B x Kk xR HRRAERE BREARARE
B # ®H %
Fy Fm /GPa /MPa
1 12 0.2693 0.7307 11.88 202
2 12 0.5589 0.4411 18.10 339

H1(5) KAl 134
{0.269 8E;+0.7307E,=11.86
0.558 gEl + 0,441 lEm =18.10
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fR13s
E¢=27.60 GPa
E.=6.06 GPa
H(6) R 15
{0.269 30¢; max+0.730 7(0,)er; max =202
0.558 905, max+ 0,441 1(0) er; max= 339
f#i%

{Ug,mlx =547.68 MPa
(O'm)Eg,mnx =74.60 MPa

4 EHRMABHEREREE SRR KO

B ERBBIAN PR R AR, BIRTRIEA S & BRI R B AR R AR RER
WA AE. % 1 B4 WA RS B ARSI AR MR B R 4 ME 4.

BB 4 A&, BTV AT R E R E RN G ERRE, FIRRGTHIR B 0., ne B
S A T AR ARG, BENEHREASRERE KM E Mo, 0 HZEFESEN
Ko B, 7650 0 H BT BUA RIS ALAS [R5 B 3 43k 52 4 A RME B BBUA A 7E B2 B 1A B R

AR, s A % R K. FRTHRE %4 ENEPELEEWEL
195, R BT e o S el ERBAMMGRE,
RS R SR, BRSRRATRL AR R,
. Thble 4 The elastic reactance ‘modulus
I, and maximum tensile str-
5 %-‘L% ength 0O¢max of all walled

thickness per unit between

bamboo joints

LT (K 3 )RR LS 5 3
MY ERIL By T O nax R4S & B wx P Fu  EJGPa T

oo SRAMEABIMA H 0 B o, WIZFAERS MPe
BB B, 27, 60GPa, IRNIHAE Oae  © 00D 073 dome o
X 7 .78 .
N547.68MPa; H:fk3 % B & E, Jy 6.06 10 0.2693  0.7307  11.86 202.0
GPa, #iW F4F 4k 38K W A i) i b o 14 0.2060  0.7040  12.44 214.6
I (00)eq, e 74,60 MPa, 18 0.2984  0.7016  12.49 215.8
22 0.3217  0.6783  12.99 227.1
IHRRABECMRN, FHERA 26 0.3524  0.6476  13.64 241.3
B R, HERENSE NN 30 0.3732  0.6268  14.16 251.2
mz;iséj, %ﬂfxﬂmﬂﬂé%%ﬁ}aii?&j{, 34 0.3799 0.6201 14.24 254.3
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Yang Yunfang (Zhejiang [Forestry [College, Lin’an 311300, PRC) and Liu
Zhikun, Phyllostachys pubescens Wood : Tensile Elastic modulus and Tensile
Strength, J Zhejiang For Coll, 1996, 13(1): 21~27

Abstract: Natural bamboo is considered as a compound material formed by
fiber and base. Micromechanics property is analysed to a vascular bundle
and thin-walled tissue involved as a unit, The formula of macro elastic
reactance modulus and tensile maximum strength are expressed by compo-
nent material property. Analyses show that there is big variation of compo-
nent material along the bamboo strunk and wall thickness. Component material
(fiber and base) elastic reactance modulus are 27.60 and 6.06 GPa, tensile
strength are 547.68 and 74,60 MPa. There is a closed relationship between
bamboo macro elastic reactance modulus and number and distribution density
of component material,

Key words: Phylloslachys pubescens; bamboo wood; tensile strength; modulus
of elasticity



