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Compressive Behavior of RC Columns Strengthened by High-Strength Steel
Stranded Wire Meshes/ECC under Small Eccentric Compression

WANG Xinling, ZHAO Yaokang, WANG Lichao, LUO Pengcheng, FAN Jiajun'

(School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to investigate the mechanical behavior of normal cross-section of reinforced concrete (RC) columns
strengthened by high-strength steel stranded wire meshes/ECC (HSME) under small eccentric compression, HSME
strengthened RC columns, ECC strengthened RC column and unstrengthened RC column were prepared and tested
under small eccentric compression. Results show that the overall performance of RC columns strengthened by HSME
1s improved significantly. Compared with the unstrengthened RC column, the cracking load, peaking load and ductility
are increased by 100.0%-113.3%, 99.8% —108.0% and 75.9%—77.8% respectively. Under the same load, both
the strain of ECC and the compressive strain of longitudinal reinforcement of HSME strengthened RC columns are
smaller than those of ECC strengthened RC column. By contrast, RC columns strengthened by HSME have obvious
advantages over the ECC strengthened RC column. Furthermore, the core concrete is effectively confined by the
HSME reinforcement layer, which improves the damage distribution and failure pattern of RC columns and results
in the significant improvements of the load-carrying capacity and ductility. During the whole loading process, the
deformations of HSME reinforcement layer and original RC column concrete are coordinated and the cooperative

working performance of them is satisfactory.
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Fig.1 Geometries and reinforcement details of RC

columns(size: mm)
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Table 1 Parameters of specimens

High-strength steel

Group e/ stranded wire mesh Reinflorcement
mm o o ayer
mm  mm
RC-C 0.22h
ECC-RC 0.22h ECC
HSME-RC1 0.22h 2.4 60 3 0.17 HSME
HEME-RC2 0.22h 2.4 60 5 0.28 HSME
HSME-RC3 0.27h 2.4 60 3 0.17 HSME
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Table 2 Mix proportion of ECC
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Table 3 Properties of PVA fibers
Rupture

Diameter/pm Length/mm Tensile strength/MPa

Elastic modulus/GPa Density/(g+cm™?)

elongation/ %

40 12 1560

41 6.5 1.3
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Table 4 Mechanical properties of ECC

. Compressive Tensile Ultimate tensile
Group .
strength/MPa  strength/MPa strain/ %
ECC-RC 38.9 2.79 2.61
HSME-RC1 40.2 2.81 2.75
HEME-RC2 39.5 2.93 2.80
HSME-RC3 40.8 2.88 2.74
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HSME-RC1 300 100.0 1193 99.8 2.49 6.93 2.78 75.9
HEME-RC2 320 113.3 1242 108.0 2.56 7.20 2.81 77.8
HSME-RC3 250 1096 2.57 7.69 2.99
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