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Experimental study on shear capacity of side-loaded
bamboo-integrated beams

DENG Moutao, CHEN Bowang, XIEYazi , WANG Huai, CHEN Xuan
(College of Civil Engineering, Central South University of Forestry and Technology, Changsha 410004, P. R. China)

Abstract: Bamboo composite is a kind of engineering composite bamboo with modern processing technology,
high strength and quality ratio, environmental protection and beautiful appearance. In order to study the
influence of shear-span ratio on the shear capacity of side-loaded bamboo-integrated beams, five groups of three
beams in each group with shear-span ratio of 0.75, 1.0, 1.5, 2.0 and 2.5 were designed to carry out four-point
bending tests. The deformation characteristics, failure modes and the influence of shear-span ratio of side-loaded
bamboo-integrated beams were studied. The influencing factors of shear performance and the calculation method
of bearing capacity of bamboo composite beams were studied. The results show that the bamboo composite
beams have higher bearing capacity and stiffness, and the shear capacity is related to the ratio of shear span.
When the shear span ratio is less than 1.5, interlaminar shear failure occurs, while when the shear span ratio is
greater than or equal to 1.5, bending failure occurs. The formulas for calculating the flexural bearing capacity,
shear bearing capacity and elastic deformation of bamboo composite beams are put forward, which is in good
agreement with the measured values.

8 H #: 2021-02-03

EETE - # & QUF QL HOoR BB H (2019GK5087)

EE B AIEHE(1996- ), 5, EZ AU AT 5 OB BIF S, E-mail : 714277091@qq.com.
PR GafE R ), 55 11, #04% , E-mail : 644746697@qq. com.

Received:2021-02-03

Foundation item: Innovation and Entrepreneurship Technology Investment Project of Hunan Province(2019GK5087)

Author brief: DENG Moutao (1996- ), main research interest: side pressed bamboo aggregate, E-mail: 714277091@qq.com.
CHEN Bowang (corresponding author), PhD, professor, E-mail: 644746697@qq. com.



%24

IR HG R A SR AM R AR SRR 159

Keywords: side-loaded bamboo-integrated beams; shear span ratio; shear performance; mode of failure;

bearing capacity

PRAC A S 25 4 3 B LUIR B 45 S RN
F L, W EIEFER R KU, T S BRI,
o E T At B KT HETT R M R AT M AR
SN TR S P Y R ke e T
b e R AR B B AT BB R 2R A A AR
B 1/4, 7 b JE A

EEMSTM N Z IR TEZHE.
FEAT M 0 B 5 3 56 BF 5 T T, AE 5 R R Y B B
Bb R T i 9 EE AR L 20 s A O 14 A AT 4
R R A (T S N N AT S 1 TR B S AL
SR S . R A AT TR
IS, o AN AR E S % . Xiao 'S
e A i v T A N W = S R TR WL s B TR ()
(ASTMDI143-14) , 5k T ~F 161 N Bt 59 58 B2 F- 18 4b
BU BT 3R 25 N TE S 40 A I 2508, T ST T AR B
PRI A0 55 V)5 B 22 30 A 20, AR AR S XL AT 2R
YRR (1Y) Ff R A% B BE I A AT R B B B P RE A T
LR ARG, IE 45 T MBI 2578 0 0 (6 L 45
PR A T S B 2 3K 95 % A 3IE R T B 1) 58 11
PRUEE A E . 28 FAEDXT 9 MR- 41 & T
AT 22 B M AR L AT T AL R R R
WP IRt TH G RN Z T Z R A
3o 28 P05 o R G B T R o L % 0 AR Ak A
A JEE AT R A AR Z B R E S . Correal
SN I A 2 A TRAT (GLG) (194 31 7 2 P 5 3k 47
T emure , e £ W, 87 U1 T gua- dua FERJE BY
D) 2 4 1) i 80 e RASE =, S Rt 700 19 BT U1 B T AN J2:
il K & . Correal Z"iA XK & 2 & AT B9 K5 45 1
REVEAT T A A T O AIF ST, 9T 2 WA L 78 % JR 2 5 1k
58 B R A (0 25 42 °F L 50 % IR (UF) 150 % =%
U B (MIF )Ry JE A5 J22 TP 235 48 1o 1) e A TS S
fl . Jakovljevie SFHIESY T TR R BE X B AT F) F Ak
B2 A5 B TN A E TR B AT Y S BRI AR
U FEATZEA CF AE) 193K 56 WF 59X J5 T, Nugroho
SEUOE 6 AT 2 B 3R OR [ AL A A — R BF
FEZTYERE, 45 0 & B, 3RS 6] 414 X W 24 4
A A S VA2 A B R I AT A LR 1 A2 S M e
55N B M IR S5 o AR AT 25 A 0 B B it 58 A o
75 1, Penellum 250 2F 4k (A B> B o0 i 245 3R 5 25
it 56 45 5 HEAT LA, R IR AT 4 R A4 B0 W = A

ST

k

98N B TC AR PN AT 8O v . Kim 5V ORESE T 3 B
AN ) T 4 B AT 2 24 ol 0 r A i B2 A 5 T 8 47
3R (IFSS) , I b8 7 HAE 3 Fh A [6] 46 14 5 1 43
i o Tan 50T — R GV Ty e BEAT M 2544 ) 2%
PERE Y 2 R 50 25 SR AR (B A 25 51

N E RN ER e 7 = o (DO =W MK /e
RATU RS 2 e Re WF I £ B0 Bt 5 M BR A 5T
FoD R TR AN R BT P R A A BN 2 2 AT
AR R TR I BT B Pk RE HE AT IR 5E o LA BT LU AR S AR
A6 50, 2R FE DY 0 5 il 56 i, S O R AT 4 R
BBy MERE AT R SE o BT ES Ol 0.75.1.0.
1.5.2.0.2. 5 54 15 R A7 R 150, 5%
AR Y AR A VRO =0, X e A 4 B 9 B B 1
RE AT R ST, T4 LU 8y R 2 ) 13 A =
1 RIeHER
1.1 K&t

5 B AN e AT B bt 22 34 F i) R KT AT R
P By A BR 2w AR 58 . DA SR 55 25 1
F AR T S AR E AR 3R, R AG I AR R
SRR R R RS IR 1R

F1 AHERS

Table 1 Specimen size

P — - K EE ﬂ% oy 5/
/mm  /mm ¥ mm
CL1 0.75 60mmX120mm 1440 1200 3 90
CL2 1.0 60mmXx120mm 1440 1200 3 120
CL3 1.5 60mmXxX120mm 1440 1200 3 180
CL4 2.0 60mmX>X120 mm 1440 1200 3 240
CL5 2.5  60mmX120 mm 1440 1200 3 300
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Fig. 1 Schematic diagram of the test device
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Fig. 2 Failure modes of five groups of specimens
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Table 2 Ultimate load and failure modes of specimen
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Fig.3 Load-mid-span deflection curve
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Table 3 Calculation results of bending capacity

R Mo/ Mo/ M., /M, — BFER
(kNem) (kNem)
CL3-1 11.0 11.16 0.99 k22N
CL3-2 11.0 11.07 0.99 ik 2oy
CL3-3 11.0 8.78 1.25 LS
CL4-1 11.0 10. 60 1.03 ik 2N
CL4-2 11.0 11.00 1.00 k22N
CL4-3 11.0 10. 30 1.07 25 i I
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CL5-3 11.0 10. 20 1.16 25 0 IR
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Table 4 Comparison of shear bearing capacity of

specimens with calculated values

N TR Vea/kN Voo/kKN Vo /V,  BIRERX
CL1-1 113.1 140.0 0.82 LIRoINE7N
CL1-2 113.1 107.5 1.06 YR
CL1-3 113.1 116.0 0.99 IR
CL2-1 99.0 101.0 0.99 B
CL2-2 99.0 104.0 0.96 LIRINE7N
CL2-3 99.0 100.5 0.99 B R
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Fig.4 Comparison between measured and calculated values of load-mid-span deflection of bamboo composite

beams in elastic stage
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