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EXPERIMENTAL STUDY ON THE AXIAL COMPRESSION OF
THIN-WALLED STEEL TUBE/BAMBOO-PLYWOOD COMPOSITE
HOLLOW COLUMNS

ZHOU Jing , CHEN Zhuo-sheng , ZHAO Wei-feng , YANG Bin

(College of Civil Engineering and Mechanics, Xiangtan University, Xiangtan, Hunan 411105, China)

Abstract: To study the axial compression performance of thin-walled steel tube/bamboo-plywood composite
hollow columns, three group tests of axial compression specimens were carried out to investigate the failure
characteristics, bearing capacity and deformation of the composite columns. The influence of slenderness ratio,
net sectional size, hollow ratio, sectional mode, row number and relative vertical spacing ratio of binding bars on
the axial compression performance were analyzed. The results indicated that the failure modes can be divided into
debonding glue failure at the end or middle of the column, crush failure of bamboo plywood at the end of the
column, broken damage at the end of the column or between the binding bars, and the compressive buckling
failure. The increase in the slenderness ratio enlarges the risk of buckling failure, and the increase in the net
sectional size is the key factor to improve the ultimate bearing capacity. Sectional assembly can affect the failure
modes of the composite column. Setting binding bars can improve the compressive stability of the composite
column, and optimizing the design of the row number and relative vertical spacing ratio of binding bars can
improve the contact effect of each material interface to increase the bearing capacity. A calculation method of the
bearing capacity was formulated through the nonlinear regression analysis.
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Fig.2 Sectional mode of SBCC
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Table 1 Parameters and ultimate bearing capacity of SBCC
o WE  FEE S0 W R

NGRS

;% LR mE R E KE R

BxB/mm bxbxt/mm  mm> K L/mm NJ/KN

Z1 3286  60x60
Z2 4382  60x60
Z3 5477  60x60

20%20x1 3200 0.11 600 58
20%20x1 3200 0.11 800 50
20%20x1 3200 0.11 1000 455

Z4 2521  80x80
Z5 33.61  80x80
Z6  42.01  80x80

20x20x1 6000  0.06 600 105
20%x20x1 6000  0.06 800 83.5
20x20x1 6000  0.06 1000 70

Z7 2038 100x100 20x20x1 9600  0.04 600 165
Z8  27.17 100x100 20x20x1 9600  0.04 800 151.5
Z9 3397 100x100 20x20x1 9600 0.04 1000 128

Z10 23.24  80x80
Z11 3098  80x80
Z12 38.73  80x80

40x40x1 4800 0.25 600 99
40x40x1 4800  0.25 800 93
40x40x1 4800  0.25 1000 72

Z13  17.82 100x100  60x60x1 6400 036 600 109
Z14 23776 100x100  60x60x1 6400 036 800 R
Z15 30.8 100x100 60x60x1 6400  0.36 1000 98.5
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Fig.4 Sectional modes of SBCCB
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Table 2 Parameters and ultimate bearing capacity of short SBCCB

RIS = i) o ‘ A IR

W Ry wi ey

Eike] Yl BxB/mm  bxbxt/mm J¢FX  L/mm  N/KN
S1 25 100x100  40x40x1 A 778  157.10
S2 25 120x120  60x60x1 B 968 21576
S3 25  140x140  80x80x1 C 1163 329.16
S4 30 100100 40x40x1 B 933 165.73
S5 30 120x120  60x60x1 C 1161 212,52
S6 30 140x140  80x80x1 A 1395 266.02
S7 35 100x100  40x40x1 C 1089 171.34
S8 35 120x120  60x60x1 A 1355 202.71
S9 35 140x140  80x80x1 B 1628 267.80
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Table 3 Parameters of specimens and ultimate bearing

capacity for long SBCCB
WA e WERT AR R
i AL BXB/mm bxbxt/mm r
Cl1 40 140x140 80x80x2 2
C2 50 120x120 60x60x2 2
C3 60 100x100 60x60%2 1
C4 70 80x80 40x40%2 1
ngﬁiggiﬁgm#&ﬁLMm BEBURES NN
Cl1 2 1862 306.63
C2 2 1936 220.20
C3 2.5 2020 147.40
C4 2.5 1807 83.20
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Fig.6  Failure modes of specimens
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Fig.7 Test results of specimens
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Table 4 Comparison of ultimate compressive stress

B BRI R WRIE Egig/&
%5 NJKN Ay/mm’ N2 J1/MPa
MPa
z1 58.0 3200 18.13
72 50.0 3200 15.63
73 45.5 3200 14.22
74 105.0 6000 17.50
VA 83.5 6000 13.92
76 70.0 6000 11.67
z7 165.0 9600 17.19
SCR[15] 78 151.5 9600 15.78 16.06
79 128.0 9600 13.33
Z10 99.0 4800 20.63
Z11 93.0 4800 19.38
Z12 72.0 4800 15.00
713 109.0 6400 17.03
Z14 PN 6400 /
Z15 98.5 6400 15.39
S1 157.10 8400 18.70
S2 215.76 10800 19.98
S3 329.16 13200 24.94
S4 165.73 8400 19.73
SCHk[16] S5 212.52 10800 19.68 20.29
S6 266.02 13200 20.15
S7 171.34 8400 20.40
S8 202.71 10800 18.77
S9 267.80 13200 20.29
Cl 306.63 13200 23.23
. 2 220.20 10800 20.39 16
C3 147.40 6400 23.03
C4 83.20 3200 26.00
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Table 5 Comparison between test values and calculated values on N,

RS RIGE NN THEAE Na/kN FART R Z /(%) N RIGMHE NN THEAE Na/kN HAXT IR ZE/(%)
Z1 58.00 51.84 10.6 Z15 98.50 111.32 13.0
72 50.00 40.54 18.9 S1 157.10 199.38 26.9
73 45.50 53.84 18.3 S2 215.76 24745 14.7
74 105.00 111.39 6.1 S3 329.16 294.56 10.5
75 83.50 93.43 11.9 S4 165.73 173.46 47
76 70.00 77.40 10.6 S5 212.52 216.88 2.1
77 165.00 192.96 16.9 S6 266.02 259.58 2.4
78 151.50 169.66 12.0 S7 171.34 151.51 11.6
79 128.00 146.83 14.7 S8 202.71 190.42 6.1
Z10 99.00 96.41 2.6 S9 267.80 228.77 14.6
Z11 93.00 82.44 11.4 Cl 306.63 311.37 1.5
Z12 72.00 69.48 35 2 220.20 214.30 2.7
Z13 109.00 142.50 30.7 C3 147.40 122.14 17.1
Z14 KM / / C4 83.20 69.32 16.7
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