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Seismic Behavior of the Textile Reinforced Concrete

Columns under Earthquake
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Abstract: Reinforced concrete and textile are used to cast reinforced concrete columns using car-
bon and glass fiber bundles as the main materials to understand the seismic performance of the
textile reinforced concrete columns under earthquake. An electro-hydraulic servo loading system
is used to load the seismic monitoring data for the specimens. Some specimens are placed in the
sodium chloride solution for multiple dry-wet cycles. The experimental results obtained under dif-
ferent environments denote that the bearing capacity of the reinforced concrete columns is
strengthened and the seismic performance of the reinforced concrete columns is improved with in-

creasing number of textile layers. The seismic performance of the textile reinforced concrete col-
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umns is only poor in the late stage of seismic action when the hoop spacing is large. The larger

the number of dry and wet cycles, the weaker will be the bearing capacity of the textile reinforced

concrete columns and the seismic performance of the reinforced concrete columns. In a chloride

environment, the corrosion resistance of the textile reinforced concrete columns can be increased

to improve the seismic performance. Appropriately increasing the number of textile layers and

reducing the hoop spacing can improve the seismic performance of the textile reinforced concrete

columns.
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Table 2 Mechanical indexes of reinforcing bar

LIRS 8P14 8PD18 8D8
Jai B 3 / MPa 452 376 314
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Table 3 Transverse mechanical indices of carbon fiber bundles
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Fig.2 Seismic loading regime
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Table 4 Specimen parameters under wet-dry cycling

of chloride salts
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Table 4 Test results of different specimens in normal

environment under earthquake action (1)

A2 PR Al A2
JEMRALE  EMRATE /KN 122,97 —92.22  119.57 —84.11
P A4/ mm  19.92 —17.86 12,67 —10.03
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HE R KL ¥iE 3.28 4.88
e/ % 0 51.58
FERE RN E /(KN « mm ™) 37 778.79 49 674.63
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Table 5 Test results of different specimens in normal

environment under earthquake action (2)
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Fig.3 Trend description of skeleton line of specimens

with different reinforcement layers
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Fig.4 Trend description of skeleton line of specimens
with different stirrup spacing
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Table 6 Test results of different specimens in normal

environment under earthquake action (3)

W4 Bk A5 A6
JEMRAMLE  JEMRAFE/KN 122,79 —98.26  119.14 —98.88
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