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Experimental Study on Axial Compression Behavior of Concrete
Pier Column Strengthened with Basalt FRP Mould Shell without Drainage

ZHANG Jinghang, WU Zhaoqi', JIANG Shaofei, LIANG Ziyang
(College of Civil Engineering,Fuzhou University , Fuzhou 350108, China)

Abstract: In order to achieve the purpose of rapid reinforcement of underwater concrete pier column of bridge
without drainage, this paper proposed a strengthening method for underwater concrete pier column with Basalt FRP
mould shell without drainage based on the concept of underwater self —stress undispersed concrete and “assembly
type”. To study the axial compression performance of concrete pier columns by this strengthening method, eight spec—
imens were made lo carry out axial compression tests. The effects of Basalt FRP mould shell reinforcement, filled con—
crete performance, filling layer thickness and maintenance environment on the axial compression failure mode, bear—
ing capacity and toughness of the specimens were studied. The test results show that Basalt FRP mould shell rein—

forcement could effectively improve the bearing capacity and toughness of the specimen; using underwater self—stress
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non—dispersive concrete as filling layer, adding proper amount of expansive agent, and controlling the strengthening

thickness of the filling layer were beneficial to obtain better reinforcement effect. In freshwater environment, the ulti—

mate bearing capacity of Basalt FRP mould shell strengthened specimen was better than that of seawater environment.

According to the experimental results and some existing formulas of axial compressive bearing capacity of confined

concrete columns, the formulas for calculating the axial compressive bearing capacity of concrete pier columns

strengthened with Basalt FRP mould shells was proposed, and the theoretical calculation results were in good agree—

ment with the experimental results.

Key words: undrained reinforcement; Basalt FRP mould shell; concrete pier column;axial compression perfor—

mance ;calculation of bearing capacity
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Fig.1 The schematic diagram of BFRP shell reinforcement
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Tab.1 The specimens parameters
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R2 KTENARHHERLEEL
Tab.2 The mix proportion of underwater
self-stress undispersed concrete kg/m’®
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Fig.2 The reinforcement drawing of TA-RCEA (unit:mm)
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Fig.4 The loading setup and the measured points
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Tab.4 Concrete material test results MPa
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Fig.5 Connection node setting
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Fig.6 Load—displacement curve for tensile test of connectors
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Fig.8 The unreinforced specimens failure form
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Fig.12 Axial load-displacement curve of specimen
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Fig.13  Axial compressive stress—strain curve of specimens
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Tab.5 Bearing capacity analysis of sspecimens

K145 N..o/kN N,/ kN u,/mm N,s/Nyp 7, p/MPa 7, 3/MPa Tl
TA-D1 936 — 1.01 — 19.1 — —
TA-D2 593 — 0.63 — 18.9 — —
TA-D3 1022 — 1.20 — 20.8 — —
TA-PCEA1 — 2 085 2.27 2.23 — 24.4 1.27
TA-PCEA2 — 2 187 2.24 2.34 — 25.6 1.34
TA-PCEA3 — 2033 2.31 343 — 23.8 1.26
TA-PCEA4 — 1 981 2.23 2.12 — 23.2 1.21
TA-RCEA — 2227 2.75 2.18 — 26.0 1.25
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Tab.6 The Comparison of calculation results with test results
RIFZFR fo/MPa  fy/MPa fulMPa Si/MPa Ne'/kN N<®/KkN  N=/kN BT 2213525
AR IR 22/ % AHXS 1R 22/ %
TA-PCEA1 2243 3.83 32.35 2.90 2 104 2 286 2 085 1 10
TA-PCEA2 2243 3.83 32.59 2.90 2110 2292 2 187 -4 5
TA-PCEA3 2243 3.91 32.59 237 2 130 2 463 2 033 5 21
TA-PCEA4 2243 3.83 32.59 2.90 2 104 2293 1 981 6 16
TA-RCEA 2243 3.83 32.59 2.90 2129 2413 2227 -4 8
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