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Design Method of Steel-bamboo Composite Structure System

SHAN Wei', LI Yu-shun®, JIANG Tian-yuan®
(1. School of Civil Engineering, Northeast Forestry University, Harbin 150040, Heilongjiang, China;
2. Department of Civil Engineering, Ningbo University, Ningbo 315211, Zhejiang, China)

Abstract: In order to make good use of bamboo resource in China and to promote the
establishment and promotion of green building structure systems, which was light, low row and
energy saving, authors presented two kinds of structure forms for the systems: the profiled steel
sheet-bamboo plywood composite walls bearing box structure system and the steel-bamboo
composite beam-column bearing frame structure system. Meanwhile, the production method and
section form requirements of various components for steel-bamboo composite structure system
were presented, and the design methods of joints and installation methods of steel-bamboo
composite structure system were pointed out. The conclusions can provide technical references in
the process of design and installation of steel-bamboo composite structure system.

Key words: steel-bamboo composite structure; composite wall; profiled steel sheet; bamboo ply-

wood; bearing capacity
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Fig.1 Profiled Steel Sheet-bamboo Plywood

Composite Walls (Unit: mm)
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Fig. 2 Thin-walled Steel-bamboo Plywood

o
=

Composite Slabs (Unit;mm)
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Plywood Composite Beams
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Plywood Composite Columns
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Fig.5 Connections of Section Form Between Composite

Walls and Foundations
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Composite Walls

B7 ASESHAREZENERGEEMEE

Fig.7 Connection of Section Form Between Composite

Walls and Composite Slabs



% 1

B L F R AR AR R 19

FA AT LU BOR 1 FH 25 18] BoA R4 Y JE 1
2.2.1 &

LR T SR 60 30 YR 4B kA T A S L RS T A
FIRC A2 52 T3 H S e o A5 AL AL Ak ) 5 AT 5
R E . SR IR AR AR 2 T 1
Y A HRIRAR [ RE L R P U AR S A A B ARAR
H B 8)  Hor 21 A A A B BT 1 TR B AN/
A BRI 9 15 RS TR BE K T 10 mm,

B8 AEHEEEMERE

Fig. 8 Connections Between Composite

Columns and Foundations
2.2.2 WEAELMERGT EEE
DR A T 1 1] R AE S 45 F T 28 240 B 1Y
— R T A AT A G A A A2 S T A
RZEE T R A T MEER L EAR
T 0 H A R R AR T A R R
L9 Ca) 5 6 45 A0 TRUAE R 20 5 A TR 22 1) 3 0 4
oK SRR U BV SR S A A R
B A RS AR T 1 AR S B[R 9(b) ],
Hob S U BV A #9ARR BE W K T 10 mm,
B 5 A R MR O e L MR MRl SEPR 2
I HhE .

3 % 5

NG A% TR A A A L AT S R R R
RE T4 AR 2 48 . 98/ R il B P T EL 3 A0 A
JARE s Tt TR T (5 2 v T R A i A B ) AR
Pt O0H A E AT A A BT P R TTHE
B 2L R AR AR e 2l Bl A R i T ) 3 )
S B 3RS BN 25 3t A R WO A P AT B R A
BT A 92 B S 28 5 14 ) Fip 4 R R B A IR
SE

References:

[1] CAILW,WILLIAMS JR J H. Full-scale Simulations

(2]

£3]

[4]

[5]

(b) A R A 0 A T
B9 AEHE5AGERN T RERE

Fig. 9 Connections of Joint Between Composite

Columns and Composite Beams
of Elastic Wave Scattering in Fiber-reinforced Com-
posites[ J]. Ultrasonics,1999,37(7) :463-482.
JIANG S X, ZHANG Q S,JIANG S H. On Struc-
ture, Production,and Market of Bamboo-based Panels
in China[ J]. Journal of Forestry Research, 2002, 13
(2):151-156.
SR A INTESC AT AR A S R R 2 A BR) AT B
IR A BB AR L] MO Tl 1995,22(6) :4-6.
ZHANG Qi-sheng, SUN Feng-wen. Bamboo-wood
Composite Structure Can Be an Effective Way to Use
Bamboo Resources in Structural Field Scientifically
and Reasonably[ J]. China Forest Products Industry,
1995,22(6) :4-6.
MASOV K,KINRA V K, HENDERSON B K. Elas-
todynamic Response of a Coplanar Periodic Layer of
Elastic Spherical Inclusions[ J]. Mechanics of Materi-
als,2000,32(12) :785-795.
BRI SRS TRV AR A5 5
Py B B A [T ], i AR Dl R 2 244, 2009,
41(3 2):125-129.
SHAN Wei, LI Yu-shun, LI Jun-hua, et al. Quasi-
static Test on Profiled Steel Sheet-bamboo Plywood
Composite Walls [ J]. Journal of Harbin Institute of
Technology,2009,41(S2) :125-129.



20

EAMFE TRFR

2012 4

L9]

?»()o()«K)\»()0()0()0‘)-()o()-‘()o()—()o()()o()—()o()

|:1

N
PN

27

e

Gl

2

BT Y2011 4F RR 2

RN B N SR L TR A AR R AR AL R
B i 7 2P R e OF 9 [0 0. BT 45 44 2 4, 2008, 29
(1):96-102,111.

LI Yu-shun, SHAN Wei, HUANG Zu-bo, et al. Ex-
perimental Study on Mechanical Behavior of Profiled
Steel Sheet-bamboo Plywood Composite Slabs [ ] ].
Journal of Building Structures, 2008,29(1):96-102,
111.

RN OB WATAH A ORI BT
LEag I [T ], ARAbOll K %% 4R . 2008, 36 (6) : 32-
33.

LI Yu-shun,SHAN Wei, HUANG Zu-bo, et al. Flex-
ural Behavior of Bamboo-steel Composite Hollow
Floor Slab[J]. Journal of Northeast Forestry Univer-
sity,2008,36(6) :32-33.
BRI ST s
J AR 20 5 B W 2 S
2009 (4 2).176-181.
LI Yu-shun, ZHANG

5 A7 i 45 R LR A A
A B BF Y (). 2 54 42 0t

Wang-li, SHEN Huang-ying.
et al. Experimental Study on Flexural Behavior of
Multiple-interlink Profiled Steel Sheet-bamboo Ply-
wood Composite Slabs[ J]. Journal of Building Struc-
tures,2009(S2) :176-181.

TR A A% R 5K E L S

AR AR

Vo 4 Y RE T A9 - A 21
B 3 AT 52 L) ], SR 45 4 2% 4k, 2009 (4%
2):171-175.

SHEN Huang-ying, LI Yu-shun, ZHANG Wang-li,
et al. Experimental Study on Flexural Behavior of
Cold-formed Thin-wall Steel-bamboo Plywood Com-
posite Beams[ ] |. Journal of Building Structures, 2009

«@ 5F"l' '51*5%*&»)\%«43&@'&‘%*”3:Eu_.\J-..

2012 4F 1 . (rp SO0 I TS H R D201 T 4R RSB 23 A A T SOOI P4 3 GRS R 2 5
2 ) A P SO0 B PR B BN 2011 AFE I 2 SR 20 B T

HEYE)2011 4F R R EB 7SR, 4 T 3 PP 58 i 24 A B b Seiz o I 2 H

23 VR A T S5 45 i MOBIE R 22 36 1 R il 1 2 —

PEPE AR 45 A 0 7 1 AR IR B A i R g g R R G B E NP E AR T

PP G0 0 1E A ZE PEVE L A 14 400 £

CESFIF S TR R T RAE AR EECERA R %5 TR

(s 9

B st FEE1e 30 Web T # 9 DIFH IR bR b 47 E

WIRIhpEE s 1 982 A SO BT
FHOERE K EFLLE T B EH.

(10]

[11]

(12]

[13]

[14]

[15]

[16]

B BB DDA D DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DDA DA DA DA DA DA DA DA DA DA DA DA DA DD

(S2).171-175.

GB 500172003, &5 BT ML [S].

GB 50017—2003,Code for Design of Steel Structures
[S].

PAUDEL S K, LOBOVIKOV M. Bamboo Housing:
Market Potential for Low-income Groups[J]. Journal
of Bamboo and Rattan,2003,2(4) ;381-396.

GB 500102010, {R & + 25 B ML S ],

GB 50010—2010,Code for Design of Concrete Struc-
tures[ S].

BT B TR ST A AR BT B PAR AT B LR AR
B E TR By B R BB LT ] Fe Fh 4544, 2008, 25 (4)
6-10.

LU Qing-fang, WEI Yang, ZHANG Qi-sheng, et al.
Key Technologies of the New Bamboo Anti-seismic
Model Living Room[ ] ]. Special Structures, 2008, 25
(4):6-10.

AGERSKOV H. Analysis of Bolted Connection Sub-
ject to Prying[J]. Journal of the Structure Division,
1977,103(11) :2145-2163.

MINAMI K. Beam to Column Stress Transfer in Com-
posite Structures [ C]//ROEDER C. Composite and
Mixed Construction. New York: ASCE, 1985; 215-
226.

KISHI N, GOTO Y,CHEN W F, et al. Sensitivity
Analysis of Connection Stiffness in Orthogonal
Frames with End-plate Connections[ C]//ADELI H,
SIERAKOWSKI. Computing in Civil Engineering.
New York: ASCE,1991:866-870.

A BOHE PR 735 a8 T2 A A

e B e B P P oE B P oe 2w e 2w o 2o



