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Experimental Study on Eccentric Compressive
Behavior of Full-size RC Columns Strengthened
by Thin Layer of RPC Reinforced Mesh

. 1 . 1 . 2

BU Liangtao ,ZHU Tianyu ,HE Hongxia

(1. College of Civil Engineering, Hu' nan University, Changsha, China, 410082; 2. The Fourth Construction
Engineering Co. Ltd. ,China Construction Second Engineering Bureall , Tianjin, China 300457 )

Abstract; In order to study the mechanical performance of full-size RC eccentric compressive
columns strengthened by reactive powder concrete reinforced mesh( RPCRM) ,6 RPCRM columns
under twice eccentric loading were tested. The eccentric pressure test analyzes the influence of the
reinforcement ratio of reinforced mesh and the initial load on the load-bearing capacity and
deformation capacity of columns. The results show that the load-bearing capacity and deformation
capacity of the RPCRM columns have been improved to varying degrees compared with
unreinforced columns. The peak load is increased by 233% . The displacement ductility coefficient
is increased by 156% . The increases are related to the reinforcement ratio and the initial load.
Based on the test results and theoretical analysis,a calculation formula for the bearing capacity of
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the RPCRM column is established. The reinforcement effect of reinforced concrete eccentric

column strengthened by reactive powder concrete reinforcement mesh is remarkable. The bearing

capacity , stiffness and ductility of the column can be effectively improved after reinforcement. The

calculation value of the RPCRM column bearing capacity formula is consistent with its

experimental value. The bearing capacity formula of the RPCRM column can be applied to

engineering practice.

Key words: reactive powder concrete ( RPC ); reinforced mesh; test for twice-loading

strengthening ; eccentrically compressed column ;calculation of bearing capacity ;ductility
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Table 1 Test column parameters

- wdl AR AR
Jing 5 /mm #H

Z1 2 — —

Z-S50-P0 b= 50 0
Z-S100-P0. 5-NSD e 100 0.5
Z-S100-P0. 5 = 100 0.5
Z-S75-P0. 5 = 75 0.5
Z-S50-P0. 5 = 50 0.5
Z-850-P0. 8 = 50 0.8
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Fig.1 Test column reinforcement diagram
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Fig.3 ZI1 destruction form and crack distribution
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Fig.4 Z-S50-P0. 5 destruction form and crack distribution
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Table 2 Specimen cracking and ultimate loads

) P/ P/ (P./

o K cr N m
IERET A N or N "p Y%
Z1 840 1.00 2109 1.00 39.83

Z-S50-PO 2548 3.03 7013 3.33 36.33
Z-S100-P0.5-NSD 2 250 2.67 3450 1.63 65.21
Z-S100-P0.5 1879 2.24 3207 1.52 58.59
Z-S75-P0.5 2639 3.14 4419 2.10 59.72
Z-S50-P0.5 4100 4.88 6692 3.17 61.34
Z-S50-P0.8 2983 3.55 6431 3.05 46.38
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Fig.5 Load-strain curves of the longitudinal reinforcement on the tension side of the column
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Table 3 Characteristic displacements and ductility of each specimen

e A A5 VEAE KT e PR AT

Ey/

ENER A Iz

A, /mm P,/kN A,/mm P,/KN A /mm P,/kN (kN-mm)
Z1 9.51 1910 11. 83 2 109 12. 95 1793 1.39 14 908 —

Z-S50-P0 9.25 6 125 15. 89 7013 20. 81 5961 2.26 101 074 1.63
Z-S100-P0. 5 9.24 2 674 26. 85 3207 32.84 2 726 3.55 83 406 2.55
Z-S75-P0. 5 10. 14 3738 25.13 4 419 30. 08 3756 2.96 102 872 2.13
Z-S50-P0. 5 11. 64 5743 23.08 6 692 29.69 5 688 2.57 154 565 1.83
Z-S50-P0. 8 13.34 5603 28.91 6431 35.59 5 466 2. 66 174 793 1.91
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Table 4 Test bearing capacities and calculated

bearing capacities

IR PuAN PN DY
Z-S50-P0 7 947 7 013 1.13
Z-S100-P0. 5 2 855 3207 0. 89
Z-S75-P0. 5 4110 4419 0.93
Z-S50-P0. 5 7 647 6 692 1. 14
Z-S50-P0. 8 7 355 6 431 1.14
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