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Experimental research on seismic behavior of concrete-filled
reactive powder concrete tube

Shan Bo'* '*, Shan Yu'®. Liu Fucai®, Tong Guangquan'®
(la. College of Civil Engineering; 1b. Key Laboratory for Green &. Advanced Civil Engineering Materials and Application
Technology of Hunan Province; Hunan University, Changsha 410082, P. R. China; 2. Guangdong Gaiteqi New
Materials Technology Co. Ltd. , Qingyuan 511600, Guangdong, P. R. China)

Abstract: Concrete tube filled reactive powder is a new type of constained composite column based on ultra-
high performance cement casing, with the mechanical properties of reactive powder concrete and the
constraint effect of stirrup. In this paper, four Concrete-Filled RPC Tube (CFRT) columns and one
ordinary hoops-confined concrete column were tested under cyclic and constant axial load. The failure
mode, hysteresis behavior and strain development of reinforcements were investigated, and the relevant
seismic parameters were analyzed. CFRT columns exhibited typical bending failure characteristics. In
contrast to conventional reinforced concrete column, the surface of Reactive Powder Concrete (RPC) tube

was characterized with well distributed fine cracks, without any RPC cover spalling or crushing. The
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hysteresis curve of CFRT cloumn is full, and its seismic performance is significantly better than that of

ordinary stirrup confined concrete cloumn. Under the test conditions, the limit plastic drift ratios of CFRT

columns vary between 0. 042 and 0. 075, which largely exceed the specified limit (0. 02) according to the

rare earthquake requirement in Chinese seismic design code. The results also reveal that RPC tube filled

with high strength concrete is an acceptable combination for CFRT columns.

Keywords:reactive powder concrete; composite columns; cyclic loading; seismic performance
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Table 1 Details of specimen and test matrix
R g = ¢t/ mm s/mm d/mm d./mm os/ Y% /" w0/ MPa /'w/MPa/ P/kN
C20L 25 20 275 250 2.06 109. 6 33.6 1250
C40L 25 40 275 250 1.03 103. 3 33.3 1 000
C60L 25 60 275 250 0. 69 106. 4 36.0 900
C20H 25 20 275 250 2.06 109. 6 58.8 1500
R20L 20 254 250 33.9 800
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Design of CFRT columns (unit: mm)
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Fig. 2 Spinning process of making RPC tube
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Fig. 3 Prefabrication of CFRT column specimen
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Table 2 Main results of specimens

RW s J7 1] WIAWIEE /(KN « mm~1) M, /(kN « m) 0, Moax/ (KN + m) Ornas M,/ (kN * m) 0,

HE T 1) 7.7 180 0.016 242 0.024 206 0.074
C20L

Fi 77 1) —8.1 —178 —0.016 —236 —0.026 —200 —0.074

77 1] 7.3 105 0.016 220 0.024 186 0.049
C40L

BT 1) —7.1 —103 —0.016 —214 —0.026 —182 —0.049
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$ir 5 1) —6.5 —119 —0.012 —159 —0.022 —135 —0. 064
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Fig. 6 Characteristic variables of ductility
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