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Experiment on Short-term Bending Creep Performance of
Bamboo Scrimber

CHEN Si, WEI Yang, ZHAO Kun-peng, HANG Chen, ZHAO Kang
(College of Civil Engineering, Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

Abstract: In order to study the bending creep performance of bamboo scrimber, creep tests were
carried out on nine bamboo scrimber specimens under different load levels. The relation curve
between the creep displacement and time of bamboo scrimber was obtained, and the variation law
of creep growth rate and bending creep was obtained. According to the results, the variation rules
of elastic deformation, viscoelastic deformation and viscous deformation in the bending creep test
were analyzed, and the parameters of Burgers model with different load levels were determined,
then the variation law of parameters influenced by load level was derived. A model for predicting
bending creep of bamboo scrimber was proposed, and the results were in good agreement with the
trend of the test curves. The study results show that the creep deformation increases with the
passage of time. Under the action of lower load level, the deformation rate is low and the curve is
gentle and stable as a whole. Under the action of higher load level, the creep deformation rate is

faster. The growth rate of bending creep of bamboo scrimber increases gradually with the
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increase of time, and its growth rate presents a decelerating state.

Key words: bamboo scrimber; short-term creep; load level; Burgers model

0 51 7

SR IR R 0 FUA R R TR K R B b SR
BT — AT A R AT A 5 R S 0 R SR SR R L i
HIRE 5 WM E R 5. 518 T E NN EE)
PO, v E BRI AE X B = (AT 28 U
FarFE AR R AU S T 600 X100 km®, £k
A 309600 . 5L G AR M At AT R AR K
W /N F AR AR5 14 58 7 % EL A A% I B BT LT
RRFAT G AT AR AT LUAT 2028 i TR 45 44
TR B HE TS 7 06 . AT A R — B LAY Sy T
BRI AT AW E A AR AR AT
AR IR B A 5 1 T 2t e s i AR
A IR B AR T @ STl Y, SR AT 45 4
E TR &R . BT R A AR AR
TR B TR 2 T B T AR
ZA RS AR REE AT TS BRI S RS T
SE 1] () A6 AR NN R AR IR B9 A R T R R ) 2k
RE 2R Y T RN R T BAAM %
Ti) il 7 2 BB DA R R g 2 M B 5 2R A AR A O
TE AT AR R 2 AR 1 0 7 s MR R AT
FANTHESAT TR Z R B0 58 958 5 Y B
T UM TR S R BT R RE . TR BB R BT OR
J& DL RS il 5 B 0] ik 150 MPa, A2 R 58 B ] 35 60 ~
70 MPa, 25 i 84 T 35 10 GPa DL B,

A AT A MR A 255 TR
U, RS G R AR r AR A . EAA A
FAT R DA AL 4l S B OT K TR R 20T
i LA Ak s YR BUAT B G R, AT R TR
SRR R 86 T A R Y 0 S I 4 R s M RE Y
B IR Z — R 3 09 05 AR AT A X A R AR B Y
J12E M RE A —E B RE W L 2K 50 b R BB iz FH B T
LR —AEER AR, N AW 5 44T B 0%
AR PERE R G AR B, AT LAk TR TR AL B K
i o XoF L AE 25 Ky S 3 1 LR S B B A R
H Rl BN A0 6 A B bR B AR 1 i 09 BF 9T HE A
ST AT LA B A S5 A R 1 O 7 R A 5
AR LR B = ik = A EE A PRI TR AF 5T i Ab
Tl B,

R W 5% EE LA M A far A T 0 AR M AR L AR
SO AR T R R R [ A 2K Y E AT

PEAT T 52 25 G AR R BE S e A T AT RS
U AR B R, I 45 1 Burgers BRI 240, D 4
P W52 AN S At T S A

1 REE 4 #

A4 55 i R FH 9 F 04T B R RUR T AR A
BRA G A KRR 6% ~8%, BN 1.1
g e om . AR AZ A G AR K A AT 9 AL 3
R 1A, kA = 805k, 2% 5 EH M E
ASTM D143-09 DL K rp [ [ K br #E GB/T 1936—
2009, fr A i 4 R =F #1350 mm X 25 mm X 20
mm, 37 JE A B BE B 0 A 25 mm, WE 1T
T o MR —HE R A1 AT i A T A A i B
AR IIE G A 50 W 5% ) 2 %, A A I
S RN 1 TR BB A A A PR 2 B A 2k
AL anE 2,3 Fin. BURE 1S % 20%,
40 % 560 Y64 M faf 48K - CORE g Fo ) S 38 BRI 48 /0 & 43
AT 45 W3k 2,

) 350 |

\ 300

X

1 EZHET 4 (86 mm)
Fig.1 Bending Creep Specimen (Unit: mm)
1 EAMEHRTSHEER

Table 1  Results of Short-term Bending Test of
Bamboo Scrimber
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Fig.2 Failure Mode of Short-term Bending

Specimens of Bamboo Scrimber
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Fig.3 Load-displacement Curves of Short-term Bending
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Table 2 Parameters of Bamboo Scrimber

Bending Creep Specimens

W | SR | |/ | KRE/ | BB/ | fEOk | A/
G5 mm mm mm mm /% kN
BS-2001 20 25 350 300 20 0.58
BS-2002 20 25 350 300 20 0.58
BS-2003 20 25 350 300 20 0.58
BS-4001 20 25 350 300 40 1.16
BS-4002 20 25 350 300 40 1.16
BS-4003 20 25 350 300 40 1.16
BS-6001 20 25 350 300 60 1.74
BS-6002 20 25 350 300 60 1.74
BS-6003 20 25 350 300 60 1.74
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Fig. 4 Bending Creep Test
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Fig.5 Displacement-time Curves of Bending Creep of

Bamboo Scrimber

WLEE IR 5 AT, 20 26 Fl 40 %6 faf 48 7K - 19 i 7
BB R BOE TRE - 60 90 fif 2K 7 i il 1 i B 4 K
A TRE . A AL F B R 07 8 AT BRI
L5 ARARIAE + Y [ 28 i 28 ) 3 A7 7 o 28 2 T e 2
S BRI AR o HLAS RS A8 A R B4 0T s B A T 0K
B3 0 57 A% B4 1D A3 O L LA B S ] £ 3
T fif BRI F- 41 BS-60 5 if #4/h KF- 41 BS-
20 AH b o A A0 A A A R B K . 3 2 A [ g 380K
S 1 25 5 7 b e 14y e IR Al R S A ol £ B4 T 2 A
ARZS B BE - 401 43 5 AF 5 728 A 285 R il o i A R A
3.2 BRESP-UIHT

I 58 AN T e 288 A5 A% - IRk 18] 22 1 4 388 4 R



94 EAMFE TRFR 2021 %
\ Y VAN NE} N N A S .
UE’%‘WJJizniﬁziﬂﬂizn{E,fr;%i/ﬁvjﬁﬁﬁﬁzéﬂﬁﬁig 200 . Bo6003 - BS4003 - BS.2002
AT 0  IR (D FFR . % 3 4 T 4% Lef 1 BSeeR - beaced - Boae:
0 AR A B U A LR A RS B R 2 B 1 K B e
RIS R, 2 e sesee e
$<t>:‘m X 100% (D 1.2-:;;;;;;;‘;;:ffffj:tt-;vx;zzzzzz
0 e e S
Ao eCo) g B IE] ¢ 09 00 B AH T T 00 46 0 B 1 1S K 109 1 2 3 4 s ;
I [8]/h

0 Nt WAL 500 VIR LR
£3 EANZTRTUBTARMKE
Table 3 Variation and Growth Rate of Bending Creep

Displacement of Bamboo Scrimber

o WA ALRS /| T | B R/ I T
mm 1 #% /mm mm K2/%

BS-2001 1.173 1. 350 15.11

BS-2002 1. 190 1. 137 1. 407 18. 24 17.00

BS-2003 1.048 1.234 17. 66

BS-4001 2.141 2.580 20. 46

BS-4002 2.409 2.352 3.278 36.05 31.93

BS-4003 2.504 3.488 39. 28

BS-6001 3.142 4.272 35.95

BS-6002 3.522 3.569 5.924 68. 22 57.76

BS-6003 4.042 6. 835 69. 10
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Fig. 6 Growth Rate of Bending Creep of Bamboo Scrimber
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Fig.7 Bending Relative Creep-time Curves of

Bamboo Scrimber

RE AR R . £ 5 0 TR BT AT i
AR B BT A AT DXl B0 B3 AR o AT L L A R
7258 i ) P9 98 R T 348 A iy 287 S A 1 12 AR
i 72 o B A ELAS ] i K P AL G il 2 R R AN T
A7 288 7K V- 58 A 8 R X 7 3 4R L A 28K - 4
AN S R
3.3 EBETNER

T 36 5P s 5 7 T 0 AR v e R G
Tt J(ORFIRFEH IS RE (P 8)  H Rk 5N

J=8w/Fy=],+].(O+ ] (2)

K Jo BT AR, o= 1/E. E. O Ik i 5
PERCEE (O BB T (O =1t/90 . HEPER
B O RFEFERE. ] (O =[1—exp(—E.,t/
Ter) 1/ Eo s Eo R FERS PR AL L e, o B 5E REG
R 52 A A

J(®)

B8 F i AT I o 2%
Fig.8 Creep Curve of Viscoelastic Material

TEREE R J (O WA BER R R T,
ATl O A 2 ) I P 55 A L 8 S B I ] A2
o2k s Bt 2 & T, (o) W2 Bl o B ) 28 18 2 1
8 T o L HC AR B0 D R v R O 4B B AR A i 2
T 2R I S I AR [ B 11 W A R R R Y 28
F OB/ Rk 14 055 2 ARG B SR T ()
(8 L 52 286 L P A R 66 4 2R R ) o A ) 3
T o6 S S A 1 o D S O R A T
BE— B« A0 5 7 o 2 S B el e 5 L o B



% 5 %

BLF AN T RMEE

SR FH I 78 2 2 IR 1 SR R e b 23 s A 1 i
(19 2L o LA 00 2L P76 R Y 32 2 B AL R R L L Bk
Z ATz W S IR L 7 I 7 S i B F o S
fih 2 b 7 A A AR AT B2 I A U 2
SR FR I 7 PR SR R T I AR

Burgers 5 512 H A1 68 HE 42 v iy b 45 800 i 0
AT LT3 78 B g 2 AR i R 2 SR bR B A A
JERUAL ) Burgers #5714 38 F & 1k X0

F, | F, F, o _Ee\'
E+;t+Ew[l exp( V]mvt)] (3)

e 25 o3 DA e — A T A A5
S(t)=A+Bt+C[1—exp(—Dz) ] (4)

b A SN B SR IE s B O BRI AH OC R EL
C M D g s P22 A0 G R AL

R A S0 45 2R ) 45 3 X (4) vh 2% S 80 i
fi. W3 4,

R4 EAMZTTIET Burgers HEREXSH

Table 4 Parameters of Bending Creep Burgers Model

o) =

Expressions of Bamboo Scrimber

fr K/ %% A B C D R?
20 1.137 0.015 0.108 7.090 0.974
40 2.352 0. 060 0.436 5.936 0.974
60 3.569 0.192 1.037 5.011 0. 982
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Table S Proportion of Each Deformation in Bending Creep of Bamboo Scrimber
Tj“;k RS | RR mm | BEEASTY mm | S mm | B AT/ mm 9:% ’/b ﬁfﬁi’ v 1%5 ’/ b
BS-2001 1. 350 1.226 0.067 0. 057 90. 82 4. 96 4.22
20 BS-2002 1. 407 1. 240 0.077 0. 090 88.13 5. 47 6. 40
BS-2003 1. 234 1.088 0. 066 0. 080 88. 20 5.35 6. 45
BS-4001 2.580 2.258 0.170 0.152 87.53 6.59 5.88
40 BS-4002 3.278 2.612 0. 348 0.318 79.69 10. 62 9.69
BS-4003 3.488 2.728 0.390 0. 370 78.22 11.18 10. 60
BS-6001 4,272 3.396 0. 447 0.429 79.50 10. 46 10. 04
60 BS-6002 5.924 3.952 0.639 1.333 66.71 10. 79 22.50
BS-6003 6.835 4.622 1.186 1.027 67.63 17. 35 15.02
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Table 6 Parameters of Bending Relative Creep

Expressions of Bamboo Scrimber
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Fig. 9 Relations Between Relative Creep Parameters and

Stress Ratios of Bamboo Scrimber Under Compression
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