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Experiment of technical specification for test of reinforced RPC column
strength by cast-in-place pull-out method

BU Liangtao, SONG Yangyi
(School of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: An experiment using cast-in-place pull-out method is conducted to test the strength of reinforced reactive
powder concrete (RPC) columns. The components are divided into 3 strength grades: RPC120, RPC150, and
RPC180. Each strength grade level consists of 4 RPC columns installed with longitudinal reinforcements and
stirrups and 1 plain RPC column without steers which contain a corresponding number of test cubes. All
components have the same stirrup spacing. A circle bracing device was used in this experiment. The least square
method is used to fit the experimental data and do regression analysis. Text results have indicated that there is
significant liner correlation between the pull-out force and the compressive strength of reinforced RPC columns.
The pull-out force of the reinforced RPC column is greater than the plain RPC column when the longitudinal
reinforcement spacing is less than 50mm. But when the longitudinal reinforcement spacing is more than 75mm, the
pull-out force of them is the same. This paper has analysed the influence of steels on the pull-out force from the

angle of failure mechanism, and also provides reference for experimental investigations and filed applications.
Key words: cast-in-place pull-out method; reinforced RPC columns; the least square method; regression analysis;
failure mechanism
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Fig. 2 The arrangement of RPC column’s cast-in-place pullout points
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Fig. 3 Experiment of cast-in-place pullout method
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Fig. 4 Failure mode of cast-in-place pullout method
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Tab. 1 Experimental data of plain RPC column
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Fig. 5 Plain RPC column’s fitting line
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Tab. 2 Experimental data of plain RPC column
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ST PR IR

A
- 24 f/MPa

68.37 66.64 61.28 57.62
L_)
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Tab.3 Strength curve and parameter in regression analysis between RPC columns of different distance longitudinal tendons

S 1e) B/ mm lul )47 12 MK A% R RS PRIEZE e /00 PIMXRZE O /0 BHRRBC /%
25 fi = 2.146F — 23. 384 0. 981 3.42 3.00 3.13
50 fi = 2.694F — 53. 801 0.975 3.99 3.27 3.65
75 fi = 2.866F — 56. 485 0.984 2.95 2.23 2.70
100 fi = 2.861F —50. 371 0.943 5. 74 4.67 5.26
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Comparison between all RPC columns’ fitting line
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