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Abstract; An innovative composite structure, named concrete-filled RPC tube (CFRT), was presented
in the paper. In this system, high-strength stirrups are arranged in prefabricated reactive powder concrete
(RPC) tube, and concrete is then casted into RPC tube. Total fifteen large-scale columns were designed
and conducted for axial compression test, including nine CFRT specimens, three high-strength stirrup con-
fined concrete (HSCC) specimens and three hollow RPC tubes. Composite action between the RPC tube
and internal concrete as well as the spiral stirrup spacing was considered as the main factors in tests. The
results show that only slightly cracking without any spalling occurs at the RPC tube of CFRT column when
axial load approaches its peak value. Meanwhile, the axial load-carrying capacity of CFRT column is high-

er than the sum of that of hollow RPC tube and internal concrete, indicating this composite system realizes
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the superposition effect. The compressive properties of CFRT columns are also improved with the decrease

of spacing of stirrups. Moreover, based on Mander model and the corresponding simplifications, contribu-

tion ratio of RPC tube for load-carrying capacity of CFRT columns was quantified, and its value increased

from 0. 22 to 0. 26 with the increasing stirrup ratio. Furthermore, a calculation method for load-carrying

capacity of CFRT was proposed.

Key words: reactive powder concrete (RPC); confinement; high-strength stirrup; axial compressive

load; composite action
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Tab.1 Parameters of specimens and partly test results

; 5 . e ‘s N.../kN
ALl /mm /mm /p% J/(l{/[Pa /LIPa 1 2 3 Nu. HfE/kN
CFRT-20 20 20 2.02 92.5 43.3 6 589 6 740 6 390 6 573
CFRT-40 20 40 1.01 89.8 42.7 5067 5 164 5137 5123
CFRT-60 20 60 0.67 92.1 42.3 4 608 4159 4710 4 492
HSCC-20 — 20 2.13 44,2 5166 5476 5639 5427
RPC-T 20 60 0.67 96. 2 — 789 802 746 779
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Fig. 1 Typical cross section of concrete-filled RPC tube
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Tab.2 Mechanical properties of stirrup
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Fig. 2 Moulds of concrete-filled RPC tube
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Fig. 9 Constraint type of composite column
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5] See Ne.c Nope.c Nu.c N Nipert Nipert Neot B R
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CFRT-60 62. 4 3316 1620 4936 4492 1176 0. 262 0.738 1.270
HSCC-20 99.6 5533 — 5533 5427 — — — 1. 000
HSCC-40 73.9 — — 4106 — — — — 1. 000
HSCC-60 63.6 3537 1. 000
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