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Experimental Study on Compressive Performance of Recombinant
Bamboo Hollow Specimens of Neosinocalamus Affinis
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Abstract; Using Neosinocalamus affinis-based reconstituted bamboo as the raw material, hollow
specimens ( 60 in total ) bonded with 101 adhesive and PUR adhesive respectively, and 10 solid
specimens for comparison were prepared. Through axial compression tests along the grain, the interaction
mechanism between structural form and adhesive performance on their mechanical behavior was
systematically analyzed. The results indicate that the load-deformation curves of all specimens exhibited
four stages: elastic, elastoplastic, plateau, and descending, but their failure modes showed significant
differences. Solid specimens failed due to diagonal or Y-shaped shear-splitting composite failure caused
by internal shear overloading, while hollow specimens mainly failed due to splitting caused by adhesive
layer interface failure. In terms of ductility, solid specimens had the highest ductility coefficient (2.09),
followed by PUR adhesive hollow specimens (1.42), with 101 adhesive hollow specimens being the
lowest (1.03). Regarding structural performance, while reducing weight by 11%, hollow specimens
achieved an axial stiffness increase exceeding 8% (8. 34% for PUR adhesive, 8.03% for 101 adhesive) ,
and their average compressive strength also improved significantly (18. 12% increase for PUR adhesive,
5.84% for 101 adhesive). However, considering safety factors and data dispersion, their design values
decreased. The study shows that hollow structures offer advantages in lightweight design and stiffness
optimization, but the reliability of the adhesive interface requires improvement; solid structures
demonstrate better ductility and failure warning capability.
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Fig.1 Cross-sectional of the specimen fabrication
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Fig.2 Specimen preparation
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Fig.3 Test machine and loading
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Fig.4 Typical failure mode of solid specimens
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Fig.5 Typical failure mode of hollow specimens
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Fig. 6 Load-displacement curve of test specimens
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Fig.7 Average load-displacement curve of specimens

R2 FENFUHESH

Table 2 Main mechanical performance parameters
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MPa MPa  %U/%

SX 117.35  3.32 2.83 2.09 1.03 12.71
KX(101) 124.20 3.20 2.57 1.03 0.91 13.73
KX(PUR) 138.61 6.62 4.78 1.42 1.20 13.77
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Table 4 Standard values and design values for

compressive strength MPa
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Table 5 Comparison of key factors influencing the

failure mode of specimens
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Table 3 Compression strength reduction factor of specimens

NS Ky Ky Koi(Kqi1) Koi(Kg2) Ko3 Kos K(K")

sX 1.00 0.96 0.80(0.67) 1.00( 1. 00) 0.67 1.00 0.355(0.297)
KX(101) 1.00 0.96 0.67 1.00( 1. 00) 0.67 1.00 0.297
KX(PUR) 1.00 0.96 0.67 1.00( 1. 00) 0.67 1.00 0.297




150 s THAR (330

555 &

Tt L e A R R ) S, WNHE SR 25 4 1) A
WAL BT JIHEAE . PUR BREESE 25 O I I8 PR R K
SEBETR(LE), B = E R (1.20), &7
PUR A 45 25 il R 2 PR 55 -, (HUJE AR BB P AR I
AE 15, 18 T TR v 5 B AR H (E 0 9 1 A
i Y TR 75 O E | g N e i
FIPESE 101 BEE4s 2 Ol R i SE M R B0 = fe/ s
(1.03) ,JEf7 b =F fe/N(0.91) , I HAE P4 2%
R AR Y8 PR AR I Rl ) i, TR TPl Pk
R IFC T Bl B S A S5 R8T R — i YK
BT R ELX R R RN

3) flr o) P

ST PUR AT 101 JBE 5 45 19 25 O i 14 ety 1)
WL BEAH L S2 05 R T 8. 34% ,8. 03% , W28
DR PRI TE Y BE 7 oS00 5, X 2 1
F PUR JHI 101 85 3t i) I 6 45 o3 e 95 4,
WA AL AT D R R . RS R Bh 25
Xof 25 Ui Pl 1 T S I AR

4) P 5

Pt 58 B - S5 (5 AR o R/ 6 R R KX
(PUR) M4 >KX (101) 38044 >SX i 44, it & 5 i
PEHE N SX k4 >KX (PUR) 4 >KX (101) 3644
T A IR BT R BE ) & T 350044, PUR ICEE
S5 25 O PR BT e 5 B B B (RS S50
AR EE 2 R T 18, 12%,16. 02%, 101 & EL 45 19
25 IR PR SR P A AR 5 520l A A
FLor BTt 5. 84% ,6. 45% , (BAESLPR TREE I,
Kt A 2R R PUR AN 101 IREE S5 (925 0
TR B He 5 B R T AR Bl S0 3 A3 0l IR
2.95%,10.95% ., 739k, IARfE 25 RS S5 2 B0 4K
PERT LA Y, PUR B 45 25 O U (R 40 1 0 B 85 1
PRI, 22 B HE RE — SOk 4 22, 1T BB 32 A 7 Pk
AE AT RLZE e | WA T 2SR MR, 7 5L PR
g FH PR A A ) R RS 7R 2 R | A T R 4 o i A
Hiles T2, A v ge—BobE . 101 IR gh g a0
TR BT o R S R /)N, 28 B L e — B 3
U RS FRERE A 8 T 8o . BT E g
Ay 23 Coaal o A2 O i 1 1) 58 B TR T (B 38 o T4
PEWE BT A MR TG P, S B AT 25 O A
FE T REES R v 4 B FH R — 7 i B S
4 %iE

1) 28 D5 IO R 7R T 80 52 Bsf 2 2 R g e |
PIAYE SF-5 N RERY BOW N, B OE T A2 )
By BERRAE B A3

2) SR R P B D) N7 g PR, 2 30k )

LRBTUIEL Y BT U)-BF 2T B IR s i A sl R
JZ T RN AR PR 2 A i G T B SR R A, o
B JERG PERE X 25 oA A8 T SENE B G B 24,
3) LA REPE R B (2. 09) i T A
JEMET R B (BTSSR F) s PUR s Lk
TEPERBLE A (1.42) 364 AR 5 (R R
HHEA) 5101 25 O EME R BURAR (1. 03) {H2E
PEARIE RE 7 Bl | 3 T TARSE PR 75 >R 5 5t (Anik 2
I 24 )
4) 23 AT S I R 119% , (B0E
SR P IME R T OO R R R A B
(RGP P 22 4 20 0 8 P FR A G 77 520k
7, For PUR B PR A2 57 2R B0 (4. 78% ) , i 1
AR LT — e, TR h R LG PR K
B R T R R ES M IE 2, I 3 a RS 0 ik
5 TR s ik RO PERE A3 T Stk
SE Lk
[ 1] SZHEES, BPZEW, ¥ ERIA. BB AT Bk e e G S b iy v
WEFEHERRLI]. WTASR, 2025, 22(16) :1-4.
PENG C C,TANG X M, XIAO H J. Research progress on the
application of new bamboo materials in green buildings [ J].
Urban architecture 2025, (16) :1-4.

[2] WEZ, WE VG, 5 d S S LT TR
WRFEBUIR S R R [ 1] Mol TR, 2024,9(6) :1-11.
HU Y A, HUANG H, HE L, et al. Research status and
development trends of “bamboo as ubstitute for plastic” in
construction and building materials [ J ]. Journal of forestry
engineering,2024,9(6) ;1-11.

[ 3] 2, Shok AL 7. BUACAT 45 b 400 e 3 1) 1 2% Jie i st
[J]. ARBINTAUAE,2011(6) :44-47.
LI X Z,ZHONG Y,REN H Q. Development prospect of modern
bamboo construction in China[ J]. Wood processing machinery,
2011(6) :44-47.

[4] AL, JEIEe SRR, 4. TS BT B0k 5 T
REFLD]. 25458 ,2023,53(7) :109-117.
ZHAO S X, ZHOU Q L, QI J Q, et al. Research status and
engineering application of bamboo scrimber structure [ J ].
Building structure,2023,53(7) ;109-117.

[5] kIR, B, K 3CIH, 5. 5 A AT O 52 R 5 BF 5T
[J]. i T4 7K ,2015,44(24) :120-123.
ZHANG S J, ZHAO Z G, ZHANG W ], et al. Experimental
research on axial compression of recombinant bamboo columns
[J]. Construction technology,2015,44(24) ;120-123.

[6] YUY L,ZHU R X, WU B L, et al. Fabrication, material
properties , and application of bamboo scrimber[ J]. Wood science
and technology,2015,49(1) ;83-98.

(7] ZEEEHL Bk AEEE, % EMREAN Moo 1].
ABINT AL, 2016,27(4) :28-32.
LI X Z, ZHONG Y, REN H Q, et al. Study on mechanical

properties of recombinant bamboo produced by moso bamboo| J].



2026 No. 4 g

A TR E LT

S AR R RE

I FE 151

[8]

[11]

[12]

[13]

[14]

[15]

[16]

Wood processing machinery,2016,27(4) :28-32.
ZE. AT AR RE IR [ )] W) R SCR A B 4l (A AR
Bl2ER) ,2018,30(2) :53-57.
LI P. Experimental study on mechanical properties of bamboo
scrimber[ J ]. Journal of Hunan University of Arts and Science
(‘natural science edition) ,2018,30(2) :53-57.
Z0U Z H,WU J,ZHANG X M. Influence of moisture content on
mechanical properties of bamboo scrimber [ J ]. Journal of
materials in civil engineering,2019,31(7) :06019004.
KUMAR A,VLACH T, LAIBLOVA L, et al. Engineered bamboo
scrimber; influence of density on the mechanical and water
absorption properties [ J ]. Construction and building materials,
2016,127.815-827.
DU B C,HE Q,YANG D Y, et al. The influence of immersion
order of low concentration ammonium polyphosphate on the
interphase , mechanical and combustion properties of Moso bamboo
scrimber[ J]. Industrial crops and products,2022,180:114664.
I?LJ— HEG A e 55 AR K AL B X E AP
SRR Aol T ARSI, 2023,8(3) :64-70.
WANG H L, CAO X J,ZHENG W, et al. Effects of aging and
fiber-saturated treatments on compression behavior of bamboo
scrimber[ J]. Journal of forestry engineering,2023,8(3) :64-70.
TN, TR SCHR P B S, A5 ST T M e S R
TEBFFELT]. PUbbR B4R, 2022,37(2) :216-222.
SHU B Q,ZHANG W J,TAO Y P,et al. Mechanical properties
and strength design value of bamboo scrimber [ J]. Journal of
Northwest Forestry University,2022,37(2) :216-222.
TSR, ARG A A AP R TR M T R
(1], MO B RS 2441, 2022,42(2) :159-168.
SUG R, LI X J, HU J Y, et al. Dimensional stability and
mechanical properties of bamboo scrimber[ J]. Journal of Central
South University of Forestry & Technology,2022,42(2) :159-168.
KT BRI, AN, A AT RS ) R
WFoELI]. Tl #3R,2016,46(1) :7-12.
ZHANG X H,E J,LI Y S, et al. Experimental research on
compression and flexural mechanical performance of recombinant
bamboo[ J]. Industrial construction,2016,46( 1) ;7-12.
HUANG D S,ZHOU A P,BIAN Y L. Experimental and analytical

study on the nonlinear bending of parallel strand bamboo beams

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[J]. Construction and building materials,2013,44 ;585-592.
BV, D5, i A, AR T AR P A 1 I8 -6 A O R AR TR
[J]. A FEZER ,2018,35(3) :572-579.

WEI Y,JI X W,DUAN M J, et al. Model for axial stress-strain
relationship of bamboo scrimber [ J]. Acta materiae compositae
sinica,2018,35(3) :572-579.

GOONEWARDENA J,ASHRAF M,REINER J, et al. Constitutive
material model for the compressive behaviour of engineered
bamboo[ J]. Buildings,2022,12(9) :1490.

VLR A8 SCHT B A6 T 47T 9 U g -0 A8 O 2R R ik E
FAEMIEH )] . AT72440, 2023 ,42(2) :23-30.

JIANG F J,SHAO W Z,SHENG Y ,et al. Shear stress of bamboo
scrimber-strain relationship and extraction of strength characteristic
values[ J ]. Journal of bamboo research,2023,42(2) :23-30.
ERRAE. AT AR 52 M R S AR ORI W5 [ D). 7
A Rl RS2, 2020.

WANG X R. Study on the compression performance and load
carrying capacity of bamboo/wood columns[ D ]. Nanjing: Nanjing
Forestry University,2020.

PR = 3 4T R G 52 T 1 e
[D]. &M A7, 2017

SU X Y. Axial behavior of bamboo scrimber columns with three

1 38 F 5T

different cross-sections [ D].
2017.

H DT AR R A S TR TR X 2R AT R A0 32 R i
ST J]. PUALARA B 2= 4, 2018,33(5) :231-235.

XIAO Z P,

Yangzhou: Yangzhou University,

LI C, SU X Y. Experimental study on axial
compression of glued laminated bamboo columns with different
cross sections[ J]. Journal of Northwest Forestry University, 2018,
33(5) :231-235.

B NS AR Pk, S5 AR T AT BSR4 P RE K
BAFFELI]. ARBIN T AR, 2019(3) :4-8.

XIAO G Y, LI X Z, ZHONG Y. Experimental study on the
compressive properties parallel to grain of structural bamboo
scrimber| J ]. Wood processing machinery,2019(3) :4-8.

ZHAO S X,ZHOU Q L,XIONG F,et al. Mechanical properties of
bamboo scrimber made from sinocalamus affinis under monotonic
tangential and radial [ J ].

axial compression: longitudinal,

Construction and building materials,2025,460:139899.

(358 91 1)

[10]

[11]

LIU J. Application of shaft-drilling machine in construction of
pumped storage power station[ J ]. Design of hydroelectric power
station,2023,39(4) :66-69.

TRPRG, A AR, A B I I B B L HE T
JRAET GRS R AL AT [ J] . BT il 5 TR R 2
2741t ,2024,32(5) :1496-1510.

ZHANG Z G, ZHOU J, XU J, et al. Ground settlement
measurement and numerical simulation analysis of vertical shaft
machine[ J]. Journal of basic science and engineering, 2024, 32
(5) :1496-1510.

Atk R SE ORI R BRI R

4—,
HiJZ R [T B3 S5 B 5838 , 2024 ( 1) 16-13,80.

[12]

[13]

YU L,XU Z B,GUAN P F,et al. Application of ultra-deep and
ultra-large diameter assembled shafts in soft ground[ J]. Tunnel
and rail transit,2024(1) :6-13,80.

BB AR, B, A T TR U T R A X
MR FFFE (7], M EEAb #2024 ,6(2) :201-207.

ZHAI Z Y,NIE D Q,ZHANG Y, et al. Application of vertical
shaft sinking method in soft soil area[ J]. Journal of ground
improvement,2024,6(2) :201-207.

JERIES , SR, BRI AN AR R A AR T e A 2
BOBAE T 1 M TREIE[ ] 5 17,2021 ,42(3) :833-845.
GU X Q,WU R T,LIANG F Y, et al. On HSS model parameters
for Shanghai soils with engineering verification[ J ]. Rock and soil

mechanics,2021,42(3) :833-845.



