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Experimental Study on Strengthening Eccentric RC Columns with Expanded
Steel Mesh and High Performance Mortar

CHEN Zhouyi', LI Jin,ZOU Yaoyuan, SHI Jianguang
(College of Architecture and Civil Engineering, Xiamen University, Xiamen 361005, China)

Abstract: A strengthening method using a thin layer composed of longitudinally expanded steel mesh (ESM)
and high—performance mortar is proposed to meet the principles of “minimal intervention” and “material
compatibility” in the strengthening of concrete components for historical buildings. An experimental study was
conducted on reinforced concrete columns with a designated concrete strength of C20. These columns was
strengthened using the afore—mentioned method under small eccentric compression loading. The test results show
that an increase in the number of steel mesh layers and the thickness of the strengthening mortar can significantly
improve the bearing capacity and the ductility of the specimens. The cracks that appeared in the strengthening mortar
when the specimen failed were mainly concentrated on the compression surface, the corners of the compression
zone, and the two sides near the compression zone. This indicates that the strengthening layer has a significant
confinement effect on the concrete in the compression zone. Considering the improvement effect of ESM and high—
performance mortar on the compressive strength of constrained concrete, a limit state analysis was conducted on the

strengthened columns under small eccentric compression, and the calculated values of their ultimate capacity were
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in good agreement with the experimental ones.

Key words: expanded steel mesh ;mortar; strengthening ; columns
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Fig.1 Schematic diagram of dimensions and reinforcement for

columns to be strengthened (unit: mm)
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Tab.1 Material properties of high—performance mortars

ETEREAZ S PUHREE,  BUPTEREE/  PUhismE/

N ) /mm
eS| MPa MPa MPa -
LSHVRM 51.3 14.52 4.96 70

HPCCM 63.1 11.4 — 75

1.1.3 MM
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Tab.2 Summary table for design parameters test specimens

G PIEVoEN A LA/ (mmxmm ) A S 2R Jon e 2 5L B /mm
SE-0 AN — — — —
SE-A1-LM-10 NN 15%25 1 LSHVRM 10
SE-A1-LM-20 JMi L 15x25 1 LSHVRM 20
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SE-B1-LM-10 VNI 20%40 1 LSHVRM 10
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SE-A2-LM-30 N[N 15x25 2 LSHVRM 30
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Fig.2 Column specimens during strengthening construction
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Tab.3 Test results of small eccentric specimens

st P BR AR 4 T%ﬁﬁ% SRR ﬂ:fft:‘zﬁﬁﬁ%
J1/kN i W 1% = I /%

SE-0 679.8 — 2.04 —
SE-A1-LM-10 721.4 6 3.07 50
SE-A1-LM-20 811.0 19 2.56 25
SE-A1-HM-20 773.4 14 2.72 33
SE-B1-LM-10 744.3 9 2.06 1
SE-A2-LM-20 903.4 33 2.68 31
SE-B2-LM-20 872.8 28 2.50 22
SE-A2-LM-30 960.3 41 2.73 34
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Fig.10 Ultimate capacity calculation
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Tab.4 Comparison of calculation results
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