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Abstract: The development of laminated-bamboo has broadened the applications of bamboo mate-
rial in structural engineering. An assembling composite hollow column parallel to the fiber tex-
ture is composed of square thin-walled cold-formed steel tube/bamboo plywood reinforced by
transverse binding bars and structural adhesive. The thin-walled steel-tube/bamboo plywood as-
sembling composite hollow columns with binding bars (SBCCBs) are a new type of steel/bamboo
composite with excellent physical and mechanical properties. Multi-layered high-strength bamboo
plywood forms the primary body in an SBCCB that is subjected to forces, while the square thin-
walled steel tube serves as a liner. Large numbers of bamboo are used, which reduces the manu-
facturing cost of the composite columns and results in a relatively high load-bearing capacity.
Nine thin-walled SBCCBs were used to perform low-cyclic reversed quasi-static loading tests, and

their damage process and failure modes were investigated. The influence of the shear-span ratio,
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net cross-sectional area, sectional combination mode of SBCCBs on the bearing capacity, and seis-

mic behavior were analyzed. The results indicate that the failures of SBCCBs are primarily the

cracking damage between the gluing interfaces and the fracture damage of plywood material at the

foot of column. The sectional combination mode had a significant influence on the failure mode,

and the seismic behavior of SBCCB can be improved by increasing the net cross-sectional area and

slenderness ratio of the composite hollow columns. SBCCBs have good elastic deformation and

seismic energy dissipation capacities, and the binding bars can effectively guarantee the integrity

of SBCCB and suppress the gluing failure between the matrix interfaces. SBCCB specimens

showed an excellent seismic performance and can be used as the vertical bearing element of a

multi-story, pre-fabricated, column-supported, and bamboo-framed wood building.

Key words: bamboo plywood; thin-walled steel tube; composite hollow column; lateral bending

bars; seismic behavior

0 5|5

TR AT A 8 U5 A R B IR T R A R R
KR & R R O S 3280, o 2 Mol B AFF £ 20 E a5
SCRFA . TR B R B T AR T R e
M LT B PP AP (B TR g AR
5t HAE R TRREE AR RARI L. TR
B MR RATE 2 Tl R A R B VR Tl Ak A FE IR0 T
WA AEAT B BRE AR TR 4 187 S Oy B £ 4
AR A TR B - 205 W it TSR , LA Ay TR 25 4 = b 3
HEAAT —BERFFE RN Y, Xiao Yan ZE17 A g A7 44
ARBETE IR T ARG v 78 43 A L 30 2 R PR /b
BT Sr2f MRk SR DL RO B S5 R 1 A
BRI, ITAER A SR B B AT T T 8 K R T
AT AR ST A A N ik R 2 T A
B/ AT E AR R R 4 A2 N 2R O,
K2R AEDHIE  T A/ AT GEAT AT A RO B A
B T AE T R LR S B & T ERE C RN/ AT
JRe A MR A A A s Wu 605 BIF R T A /A A B
R A 2R B AR BT S T A 0 A R A A A
PN R T A A SRR RE R A /A A 4l
B EAME AR/ B A AT B A A B RIF 5T A0 N e A
il . A SCHEAT R AT )5 B RE BN A/ I A A
A FE (SBCCBHLEMERB IR B 58 i Ltk I, 3
TR S B T i, S Y SBCCB 9 Ht R 1
RE PRI A0 b A 2 2 DA B A A o K
T AR X LB IR 25 BT R v RE RO S i L LASD O L T AR
NS %

1 RIEHER

L1 R SER B
VA B A I 5 ARORE R TR B AT A I A

(2 440 mm X1 220 mm X 10 mm) IS4 ) F VI i
B, PSR K 9 %6, 8 ) A 1) i SR )
Bk 52 MPa F1 83 MPa. f ] FIZ\ ] 5504 45 1t 43 5]
4 5.4 GPa 7.4 GPa; 17l & M i G 1l Pt H Fl bt i
SRS A 83 MPa Fll 24 MPa, 3 M 4 5 43 51
10.3 GPa 1 8.8 GPa; i Myt 5y 5 4 16 MPa, ¥l
FE RV S Q235 B BEJCAE U7 BN AE L A M L PE B
205 GPa, V- ¥ J# ik 58 BE 260 MPa, # R 58 FF 340
MPa, K ¥E IR R EH 40 mm X 40 mm X1 mm.
60 mmX60 mmX1 mm.80 mm X80 mmX1 mm
SRRV 29 R FF SR R IR R N 260 MPa iy
06 42208 FF . G R 1 AR 7 1 R 4% 500-SD
SERFE A Fh A BB AR E =10 MPa, 45 bt 5Y
=12 MPa,

AR A B QO T R ST (0 X o) FdH &
R 9 H SBCCB it 4, 82 1 fr s,
R N T AT = = v (S A T
HRAE SBCCB o 74 H1 e I 3 M IR 1 285 SR80, 2
Wl 9 SRLAT A BE (S) 5 # LK (o) Z /T 2.5
B, 24 SRR AT RE A 500 A B 1 Jm 35 I J5 56 il A 3
H ULt R A AP B L S /6=<<2.5.

FEAR PR AR B 4 GE T 558 OB R (A
3) RN N 1, /4 (L, HAREK B dEm =
5 1 GERIFFEBECY (/8. if B 2y SR PLAT, bE
MORHE 46 B IR . FE IS &R R T C30 5K 717 TR B - )i A
AR TE, B TR 2R B 400 mm X 300 mm X 240 mm
C30 9 7 1R B + B FHAE 4RI 3k . 76 A% B AR <8 75 1)
9 Lo O3 AN B I F BH B AR R (3 36 ) L A
T W0 28k e e A 1 A RN
1.2 MBEEEBEREE

K TAW-4000 2238 16 H WA RN 28 & G2 it AT



452 W

=

T B ¥ iR

2018 4%

F1 KR SH

Table 1 Design parameters of specimens

b Xb

AR A T

BARS A ER /(mm X mm) /(mm X mm X mm) TR Y% ELRES S/
Z1 40 6.09 100X100 40 X40X 1 0.93 1 1.52
72 40 7.51 120 X120 60X60X1 1.09 I 1.56
Z3 40 9.04 140X 140 80X 80X1 1.19 Il 1.61
Z4 50 7.54 100X100 40 X40X 1 0.93 Il 1.89
Z5 50 9.39 120X120 60X 60X 1 1.09 | 1.96
76 50 11.30 140X 140 80X 80X 1 1.19 I 2.02
77 60 9.05 100X100 40 X40X 1 0.93 Il 2.26
78 60 11.26 120X120 60X 60X 1 1.09 1 2.35
Z9 60 13.56 140X 140 80X 80X 1 1.19 Il 2.42
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Fig.1 Composite column specimens
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Fig.3 Loading setup
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Fig.6 Comparison between the skeleton curves of composite columns with the same sectional combination form



54540 & 5 3 4l

B T S U RE RV AT /A AT AR B A TR

AR 3 455

77 100x100 291

« 78120x120 1518 ja%es
479 140140 | 13 tfumant

5—,

—e21100x100307 % —=-74100<100 ] %
< 72120x120 5 13% e Z5120x120 5 1R s,
473 140x140 20135 e +-76 140140 iz O
10{ o i 101 o4
60 40 20 20 40 60 -80 -60 -40 -20 4O 20 40 60 80
10 {7 #%/mm 20 AL /mm

coese’ o o)
N At -201 A\l\. >-e. q‘ik‘A =20+
Ak PO
-30- 304
(a) A=40

(b) =50

20 40 60 80 100

-100 -80 -60 40 -20/
{7 /mm

e
g, .ft 151

20~
(c) 1=60

BH7 MAE k@i bETREK

Fig.7 Comparison between the skeleton curves of composite columns with the same slenderness ratio
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Table 2 Strength degradation coefficient

K 4 5 iE |
Z1 0.106,0.347(0.227) 0.054,0.065,0.122,0.218(0.115)
72 0.056,0.142(0.099) -
73 0.016.0.039€0.028) 0.023.0.116(0.07)
Z4 0.038.,0.061,0.107(0.069) 0.111,0.023,0.151(0.095)
Z5 0.009,0.056.,0.128(0.064) 0.005,0.231(0.118)
6 0.035,0.131,0.197(0.121) 0.02,0.143.,0.143(0.102)
77 0.037,0.057,0.031(0.041) 0.035,0.064,0.118(0.072)
8 0.053,0.028,0.13.,0.2(0.103) 0.048.,0.013,0.032,0.085(0.044)
Z9 0.062,0.051,0.09,0.076,0.083,0.15(0.086) 0.06,0.057.,0.06,0.086,0.063,0.108(0.072)
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Table 3 The average value of strength degradation coefficient influenced by various factors

K= A4 5 IR AL R T E

1 71.76.78 (0.227.,0.115)(0.121,0.102) (0.103.,0.044) 0.119

W A I 72.74.79 (0.099.,-)(0.069.0.095)(0.086,0.072) 0.084

Il 73.25.27 (0.028,0.07) (0.064,0.118)(0.041,0.072) 0.066

40 71.72.73 (0.227.,0.115) (0.099,—)(0.028.,0.07) 0.108

KAtk 50 74,75 .76 (0.069,0.095) (0.064,0.118)(0.121,0.102) 0.095

60 77.78.78 (0.041,0.072)(0.103.,0.044) (0,086 ,0.072) 0.070

100 Z1.24 .27 (0.227.,0.115)€0.069.,0.095) (0.041,0.072) 0.103

A R 120 72.75.78 (0.099,-)(0.064,0.118)(0.103,0.044) 0.086

140 73.76.729 (0.028.,0.07)(0.121,0.102) (0.086 ,0.072) 0.080
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