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Experimental study of joint work characteristic of assembly light steel tube
frame with recycled concrete-thin wall

CAO Wanlin, WANG Ruwei, LIU Wenchao, REN Lele, JIA Suizi

(Key Laboratory of Urban Security and Disaster Engineering (Beijing University of Technology) , Ministry of Education, Beijing 100124, China)

Abstract; Assembly light steel tube frame with recycled concrete-thin wall was proposed, which was suited for
lower or multilayer floors farmhouse. Assembly frame was assembled by recycled concrete filled light steel tube
beams and columns, and light wall adopted single row of steel bars and recycled concrete. Frames and walls were
connected by bolts. The frame bears the vertical load and resists the horizontal load with walls together. Pseudo-
static tests on 4 assembly light steel frame-thin wall and 1 single frame were conducted to study the influence of
reinforcement spacing and the wall thickness on the joint work performance of frames and walls. Failure modes,
hysteresis property, load-carrying capacity, ductility, stiffness and energy dissipation capacity of specimens with
different bar spacing and wall thickness were analyzed. The results indicate that light steel frame-thin wall distinctly
has two seismic defensive lines and works together well. The failure modes of walls are the shear failure and the
frame are the axial-flexural failure, respectively, which indicate that the assemble components are safe and reliable
and the structure has adequate ductility. Reducing spacing of bars or increasing thickness of the wall can improve
ductility and dissipation capacity of specimens.
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Tab.1 Main parameters of specimens

R 5 BEAR R /mm A (IR mm BL AT %/ %
FSWe60-1 60 100 0.33
FSW60-2 60 150 0.22
FSW60-3 60 200 0.16
FSW40 40 150 0.33
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Fig.1 Dimension and pre-assembling of specimens (mm)
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Tab.2 Recycled concrete mix designs of per cubic meter
FA BT L (kg - m™)
T RE AL - - - . .
K e HEIR 7 A AR il K ! 7K
C40 369 79 79 841 3.50 0 181
R3I LNNERNE N F MR
Tab.3 Mechanical properties of steel bar and steel tube
Wt ARE R/ et e it e P 5 B2 i PP i HABRE R/
%7 mm S,/ MPa S/ MPa 8/ % E/10° MPa mm
S b5 680 786 5.5 2.09 —
HHE/ AR 2 — 309 467 25.27 2.11 4
IrE 100x 100 375 477 23.23 2.18
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Fig.5 Failure models and crack distribution of specimens
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Fig.6  Hysteretic curves of specimens
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Tab.4 Measured characteristic results of specimens at main phases

jrvGe TR F_/kN F /kN F . /kN F,/kN F./F, A./mm A /mm A,/mm A;/mm 04 M
FSW60-1 386.74 835.16 982.89 835.46 0.850 2.37 8.05 11.31 14.86 1799 1.85
FSW60-2 346.58 754.45 889.53 756.10 0.848 1.78 9.18 13.83 17.24 1/86 1.87
FSW60-3 264.35 707.86 824.48 700.81 0.859 1.78 8.91 11.62 14.60 17101  1.64
FSW40 183.07 647.93 732.67 622.77 0.884 1.18 7.65 11.66 14.16 17104  1.85
FRA — 120.74 143.56 122.03 0.841 — 26.83 47.54 64.89 1723 242

x5 BFEERGFEETHREME TSERKHED

Tab.5 Bearing capacity of frame and frame with wall

(NS PN HEZURETT  HiRE Ty 3 L A1
= ! Fepa/ kN Fow/kN  (Fypa/Fey )/ %
FSW60-1  982.890 56.79 926.10 5.78
FSW60-2  889.530 68.74 820.79 7.73
FSW60-3  824.483 58.27 766.21 7.08
FSW40  732.670 58.39 674.28 7.97
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Tab.6 Displacement and deflection out-of-plane of specimens
eV £/ mm BEIL/ %o
FSW60-1 5.55 3.96
FSW60-2 5.69 4.06
FSW60-3 7.12 5.09
FSW40 7.30 5.21
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Fig.8 Loading capacity degradation of specimens
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Tab.7 Experimental results of energy dissipation
e SEROH BELTE RiTFERE
! 7 FHh, E,/(kN - m)
FSW60-1 0.16 202.18
FSW60-2 0.13 185.88
FSW60-3 0.09 154.64
FSW40 0.10 135.09
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Fig.10 Energy dissipation curves of specimens
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Load-strain hysteresis loops of steel tube column foot
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